indiajv 



LI BRAKY 

N«w D«lhi 


Call No _ 
Acc No. 


% 



Indian Agricultural Research Institute (Pusa) 
LIBRARY, NEW DELHI-110012 
This book can be issued on or after _ 


Return Date 


Return Date 


3, Dog-Mrlna of pages of a book, 
marking of wridna there la with ink or 
panoH# tearing or taking out Ha pages 
or otherwise damaging it will oonetl<* 
tuts an injury to a boolb 

4, Uoleae a borrower points otH tbs 
ihjt^stthstims of borrowing the 
book, N ehsH bo required to replaos 
the book or pay its pries, If detpoted 
aidistims^rsttwi. 


ffll> ff« TO fOUP two OOOK 
gM«H anoouan 






Nature 


A WEEKLY 

JOURNAL OF SCIENCE 

VOLUME CXXVII 

JANUARY, 1931, to JUNE, 1931 


“ To the solid gtomnd 

Of Nature trusts the mitid that butldsfor aye — Wordbwohih 


Voniian 

MACMILLAN AND CO, Limiipu 
NBW \ORK MACMILMN C0MPAN\ 




h MM J 


Name Index 


V 


W ),0^ne8aflEQctmgChromoi»ome Behaviour, lOB 
Beal fOapt W P B ), appolnteil euperinteudont of the 
ZooloAioal Park at Whipenade 320 
Deupoovit^ (A S ), awarded the AdamH pnze of Cambridge 
Uniroraity,. 912 

Beardmore (L ), BngUah Chaimel Glider Fliglit, 9B2 
Beattie (Prof J M ), Bacteriology, 86 , Virus Dweasea and 
the Baetenophage 266 

Eteatty (Dr R T ), Radio Data Charts a Sonea of Abacs 
pt^Vidmg most of the Fsaeritial Data required in 
Reooiver Design, 647 

Beauveia (G ), [C Uutton and]. The Rofltx,tion of Electro 
magnetic Waves. 330 

Beauzemont (Mme Y ), [G Bnitrand and). Propoition of 
Zinc in the Liver of the Rat in Course of Growth, 330 
Becker (H ) [W Bolho and], Artifinal Production of y 
Rays 288 

Beokett (H E ), The Keflcoting Powers of Rough Surfaces 
at Solar Wave lengtiiH 606 
Beckit (H O ). [death!, Hti 

Becquerel (J ), and L Matout, The Combined EfEocts of the 
Internal Elec trio Field of a Uniaxial Crystal and of a 
Ma^otic Field Nonnal to tho Optic A\ia, 943 
Bedal (C ), I ho Lloctnoal Kosistanto of Silicon, 767 
Beeeley [Alinmnd and|, Draper’s Law, 

(Prof Abdul Hnnud), tho Rocompoftitiou of White 
Light, 831 

oijermok (Dr M W ), [<loath], 466 
eit (Sir Otto), [obituary artioles], 97, 9H 
ellingham and Stanley, Lt<l, Catalogue of Speetrornetric 
Apparatus, 960 
^Iton (/ W ), Tho Activity CVxitllcitmt ot a Non < Ifcfro 
^ lyte in Aqueous Salt Solutions from Solubility Measure 
inonts 470 

[Jendaim (Dr K ), Death Customs an Analytic al Study of 
Buiial liitea, 8 

^ngoiigh (G D ), A R Lee, and F Wormell, Metallit Cor 
roftion, 872 , The Theoiy of Metallic Corrosion, iv , 957 
^ngtsflon (E ), The Band Spectrum of Silver Hydride, 14 
^rger (Dr A) [death 1 826 

8ernhauer (Dr M ), and Dr H Scott, Abvseiman Sta})hy 
Imidffi, 613 

fcrt (L ), and H Aimequin, Action of Phosplionis Ponta 
r chloride upon w rhlorallyl Benzene Derivatives, 994 
Sertrond (G ) and Mine Georgette I^vy Th«\ Amount of 
Aluminium m Plants, ospocially ttiose utiliinyl as hood, 
614 and V Ciuron Lead in the Organa of AninmlH, 
908 , Tin m ttio Animal Organism 767 and Mine Y 
Beauzomont The Proportion of Zinc in ilie Liver of 
the Rat ui Coursfi of Growth, 330 
fiesioovitch (A S ), olcx ted a fellow of 1 unity College Cam 
bridge, 41 

[Jeat (A ( ) l-Tonzontnl fempGrature DilToreiuis over 
Small DiHtancos, 577 

3etho (Dr H ), ( hange of Rori stance m Magnetic Fields, 
330 


Sewley (Di W 1“ ), Sod Stcrihaation 571, The Nature of 
tho Virus PriiKiplo m Mcihuk Disease, 442 
Sever (M ) Light Variation of Ltob 177 
Bezzi (S ) 1C Sandomum and], Catalytic DocompoRition ot 
Cetyl Alcohol, 222 

Bhagavantam (8 ), Raman Spectra of Oases 817 
Bharesva (Prof S ), and J B Mukerjio, Moditioation of 
Quanta by Photo ionisation, 273 305 
Bhattacharya (R ), and Prof T P Hilditch, Tlio I'atty 
Acids and Component Glyt eridoH of Indian Ohoe, 389 
Bialobrzeski (C ), Four Ways of looking at the Mei hantsm 
of tho Radiation of a Star 727 
van Biesbroeok (Prof O ), Comets, 569 
Jiffen (Sir R H ), oonfennent upon, of the title of RmerituB 
Pfofesaor, 966 


digeiow [Conant and], Free Radicals, 609 
Hikmcani (R ), The Coefficient of Corrolatiou 879 
Billon [Guiohard, CUuomann, l^onthony, and], independ 
enc© of the Hardness and Proportion of Hydiogon in 
Electrolytic Metals, 640 
Bukett (G E ), [death], 316 
Birmingham (Bishop of). A Finite Univorae, 112 
Bishop (R O ), [E Rhoden and], Lmm of Hema Latex, 643 
Biswas (Haroaopai), [Prof P C Mlttor and], Synthesis of 
Mnijisthin, 166 


Bjerknoa (Prof C A ), Niels Henrik Abel: eofte Sohilder- 
ung seuiea Lebens und somer ArbeR Umgearbeitete 
und gekurzte Auogabe aus AnlOsi vi>n Abels 1(K>- 
tfthngona Todostag von Prof V Bierkn.es Ins 
Deutsi he ubortragen von Etae Weg^nfiP Kdppen, 54 
Block (Prof Davidson), On an Adolescent Skull of Sin 
arUkropus Ptkvnensw in Componson with an Adult 
Skull of the Rome Species ond with other Homuud 
Skulls, Recent and Fossil, 819 
Blackett (P M S ) appointed University lecturer m 
physics in Cambridge University, 424 , and P C 
Champion, Interaction of a Partulos and Helium 
Kui Igi 179 , The Scattering of Slow a Particles in 
Helium 185 

Blttko (Irtobel). and Eleanor T M Anderson, Furunculosis 
of Salmon, 833 

Blakoly (\V F ) A New Sjxjcich of Eucalyptuft from Now 
Fngland 43 and Hev K N MoKie, Additions to the 
Flora of New England, 43 

Hlakey (l^i G 1 ), The Parabolic Dovelopablo of the 
Tnnodal Cubic Surface, 469 

Blani (Baron G A ), tho S^^paration of the Alumina and 
tho Pofcasii fioin the Silica, 416 
Blannghern (L ), and M Chopin Regularity of the Stirfaco 
renfiioiis of the Fresh Latex of Euphorbia LofAyns, 
330 

Blathwn^ t (T B ) High flvmg Egrets at Night, 696 
Bhsa (K 1' ) Classifu ation for Bibbographv of Science—A 
Problem, 8S9 

Bliss [JJavkr and]. Atomic W'^oights of Uraruum Lead, 
298 

Blondol (V), Improvement of the Present System of 
Hm tromagnetic Vmts 426 

Blom (Dr A V ), Exainmatioii of Red Leatl bv a Polan 
8^01 H% 724 

Blundell (L W ), pro‘%^)nto<l with the Moulton silvor modal 
of the Institution of Chomw al Engineers, 418 
Boaz (Prof F ) < letted lucsident of the Amorican Awocitt 
tion for 1931, 216 

Boddmg (Itov P O ), prehiclontial oddn^Rs to the Antliropo 
logical Section of thv Indian Si lencc Congroww, 101 
Boockuer (C ), Ret ouibination of ( icsium Jons, 871 
Bohr (Prof N ), U»o of tho Concepts of Space and Time in 
Vtomio Theory, 43 

Boiuot(G ), [L Lematte, L Kahnno, and Mine M Kahann], 
The PhoHphotungHtates and bilii o tungBtatoH of Some 
Quatopiiaiv BaaoH, 149 

Bok (B 3 ) |l)r B 1 van Hhijri aiul). Parallaxes of Stars 
at JhfToifmt Galnr ti( Latitudes 642 
Bollmgei I Tones and], < ondiK tivitj Coda, 646 , Ohm s JLaw 
for J' Inctrolytc'M 872 

Bona< ina (L W ) Calenilar R^foim, 951 
Bond (C J ) Segregation ot Floial Charm tt>rH in tlie Wild 
OxUp, 708 

Boml (Dr W N ), The value of MJm, 164 , The Values of 
c h, ejrn and 567 

Bond and Willmms, Solubilitica in Hvilrogon Fluondo, 465 
Bfino(Prof W A ) Constrtutmn of Coal 2J5, Formation 
ot Mcqliyl Ah ohol by the tJir<M t Oxidation of Metlmnc, 
481 and H P Fieaor I lame Spoodw in the Indam 
nuRion and DotonatLori of ( O O, Mixtures, 185, 
R P hraser, and V Lako, J >i)>lortionH of Mixtures of 
AtelyJojie and J'Joi trolvtic Gas, 186, and *S G Hill, 
Hydroxy I ation and Peroxide J'loduotion during Slow 
tombuHtion of Ethane 324 

BonlKH^PFtr (K F ), and H Uenhardt, Optical Properties 
of Mon ury Solutions, 645 
Bonnot (Dr P ) Life of the Spider, 616 
Boone (Mis-a I rust at ea of the Vanderbilt Museum, 

322 907 

Borol (tu ), Erronrs ot rnomUres earths, Tome 1, 883 
Borns (Dr H ), [obituary article], 100 
Borsook (H ), and K M Wmogardon, On tho P roo Energy 
of Olu( 080 and of Tnpalmitm, 78 , On the Spocilc 
Dynamic At tion of Protein, 996 
Boschma (Dr H ) Identity of NotcuImmi tr%angular%9 and 
^ofyt id%na tnjlata^ 914, and iTr J Verwoy, Stalked 
Buds m the Coral Eohtnopora, 499 
Bose (Prof DM), and P K Raha, CThangn of Suaoepti 
bility of Paramagnetic Salts under the InHuenoe of 
Light, 520 



Name Index 




Boashardt (K \ traduit par Prof M Deleaaert, Meaure 
optiqiie dea diatances et m^thode dee coordoim^es 
polaires aveo ^tude sp^iaJe du tach^m^'tro auto 
r^ducteur Boashardt Zoise, 810 
Boswell (Prof P G H ), An Ordovician Grit from Anglesey, 
913 

Botcharskv (Sophie), and Anna Foehnnger, Photographic 
Kflects of Vitamins A and B, 856, 864 
Bo the (W ), and K Becker, Artificial Production of -y 
Rays, ifiH 

Bouchard (J ), [A Boutanc and]. The Acceleration pro 
duced by Lishi m the Floctulation of Colloidal 
Solutions m Fluorescent Media, 390 
BouiUcnne (R ), The Phonomenon of Osmosis in Plant 
Cells, 222 , The Toxic Agent of the Pollen of Ambrosia, 
222 

Bourdillon (T J’ ), [death], 29 

Bourgeois (M ) [A Lumi^re and], Blocking tlie Retjculo 
F.ndotliehal System and Anaphylactoid Shooks, 838 
Bourguel (M ). The Formation of an Intermediate Form m 
an Acetylene Transposition, 690 
Bouafleld (W R ), Viscoaitv of Flectrolvtes, 129 
Boutario (A ) The Variation of the Number of Particles 
m the Course of the KvoUitiou of a Colloidal Solution, 
294 , and J Bouchard, The Acceleration produced by 
Bight in the Flocculation of Colloidal Solutions in 
Fluorescent Media, 190 , and M Doladilhe, Modifita 
lions prcKiiH cd in the Absorption Spectrum Curve of a 
Solution of a Colouring Matter by tlie Introduction 
of a Colloid into the Solution, 42 
Bovier (B ), The Ammonites of the Upper Sinemurian of 
Chamjpfroinier (French Jura), 690 
Bowden (/)r F P ), appointed a University demonstrator 
in chenustry in Cambridge University 424 
Bower (S Morris) Winter Thunderstorms 666 
Bowers (Anna Moo), [Or VV Healy, Or Augusta F 
Bronner, and], The Structure and Meaning of Psycho 
analysis as related to Personality and Behavior, 268 
Boycott (Prof A K ). Dieoase in Nature, 779 
Bo>d (Miss E M ). [Dr C H O’Oonogliue and]. Food of 
the Sea Trout, 907 

Boyd (Ur W U ), Variable High Rosistaix o Grid Leaks, 
621 

Boyd (W H ), A Survey of Niagara F^>lls, 871 
Bo^d (W J ) T Latter and Dr VV Robson, Growth 
Factors 308 

Boys (Prof (. V ) RatiiJiml Logarithms, 403 
Bozorth (Br R M ), and J h Billmger, Propagation of 
Mamietw Disturbances along Wires 777 
Braak (I)r L ), Het Khmaat van Nederland Lu< ht eii 
grondtemporatuur 723 

Brace well (Maiy F ), E Hoyle, and S S Zilva, The 
Antiscurvy Vitamin m Apples, 76 
Brachot (Prof A A T ), [death], 65 , [obituary article], 
713 

Brftdfor<l, Bart (Sir lohn Rose), Sir Otto Beit,. 97 
Bragg (Sir William), Faradav Itehcs. 486 , Faraday s First 
Successful Experiment on Diamagnetism, 337 nlet ted 
an honorary member of the Institution of Eiectrical 
Engineere 176, Lecture on Michael Faradav, 415, 
The Scattering of Light, 174 X ray Investigation 
of tho StriK ture of Liquids, 827 
Bragg (Prof W L ) Ihe Architet ture of Solids (KeKin 
Lecture), 716 , The Structure of Silicates, 366, and 
Dr h Kirchner, The Action of a Crystal as a Two 
Dim* nsional Lattice iii Diffracting 1 loctrons, 738 
Brambell (Prof F W R ), The Development of Sex in 
Vertebrntes, 698 

BramwoU (Dr Bvrom), [death], 676 
Brand (Prof L ) Voctonal Mechanics, 370 
Brash (Prof J C ), appointed professor of anatomy in 
Edinburgh Univcrsitv, 676 

Braun (Prof G ), GruncUuge der Phjsiogeographie, 2 Bond, 
Dn fcto Auflage, 368 
Brauner (Prof B ), Prof F Wald 64 
Brauiilioltz (H J ), F Tordav, 981 

de Brav (M E J Ghoury), The Velocity of Light 622, 739, 
892 

Brenchley (G H ), [F T Brooks and], Silver Leaf Disease 
cd Plums, 908 

Breuil (Prof H ), Rock Paintings in South Africa, 696 


Brice (L J h Borne Properties of S' 
bronzes ^ 541 ^ 

Bndel (M ) and C Charaux Fra 
Rhanmoside of Recently Dried 
294 f The Preparation and Pr 
loside (Frangulme) of Comrr »' 

Bark, 150 , and K LavieiU ^ 
the Leaves of KaA h6-4 (5te . 

Bridges (T C ), and H H 3 i 
Modem Science, 067 * * 

Brierley (Dr W B ), The Fonnt. ii 
Inclusion in a Plant Cell infecte*^ 

827 

(K A ), An Australian Myriothela, 381 
Hrig^s (G E ), and A H N Petne, Respiration as 
in the Ionic Equilibria between Plant Tip 
External Solutions, 802 

Briggs (Henry), 1561-1631, 133, Classificatioi 
velopment of the Carbonaceous M morals 
Origin, 649 1 

Brilloum (Prof L ), La Throne des Quanta Lh ' 

Les Statistiques Quantiques et Jeura A 
2 vc>1b , 690 

Brindley (G W ), On the Dampmg of ‘ 
Oscillations of a Sphere in a Viscous M 
Bnudley (H H ), elected a fellow of St Jc 
Cambridge, 387 

Briscoe, Robinson, and Stoddart, Reduction 
Por rhenate, 722 i 

British Thomson Houston Company, An Elec * 
lum 324 /I 

Britton (S C ), [U R Evans, L C Bonnistc < 
Velocity of Corrosion from the Eloctroeht^ 
Standpoint, 720 , Velocity of Corrosion, 872 
Britton and Robinson, The Antimony Electrode, 722 
Broch (Dr H ), appointed director of the Institute of I 
sea Research and Fiahery Investigations in the 
atic, 461 

Broderick (F W ), awarded tho Cartwright prize c 
Royal College of Su^egns of Fngland, 606 
Bronner (Dr Augusta F ), [Dr W Healy, Anna 
Bowers, and]. The Structure and Moanmg of Ps 
anaiysiH as related to Personality and Behavior 
Brooks (Mrs Clara), gift b>, to Oxford University, 
Brooks (Dr C E P ), awarded the Bui ban prize 
Royal Meteorological Society, 67 , presenieo 
But ban prizo of the Royai Meteorological Socie 
Brooks (F T ) Forestry Rese€m?h in Great ) 
818, and G H Brenchloy, Silver Leaf Dis 
Plums, 908 

Brooksbank (R J ), [G O Small, Prof W M 
and], Elcctm al Resistance of Moisture 
Glazed Surfaces, 871 

Broudo (L ), and V Gulevitch, The Use of Buch 
for the Studies of Animal Extractive Subs* 
Broughton (G ), presented with the Sir Edward 
medal and prize of the Institute of Chemic 
Brown (C A Cameron), Electricity in Hortic 
Brown (C H ), Abd El Ghaffar Sohm, and Dr V 
The Wall of the Cotton Hair, 742 
Brown (Prof E W ), Tho Eighth Satellite of J 
Brown (I A ), Geology of the South Coaat of i 
258 

Brown (Prof N C ), [F Moon and], Eloraenta 
Second edition, 232 

Brown (W L ), [H McN Cowan, and Dr K 
Spectrum of the Hehum Glow Discharge, 

Browne (U Buokaton), confeiment upon, of tl 
gold medal of the Royal College of Suri 
gift for an Institute for Experimental 1 
Surgery, 278 

Browning (Prof C H ), Prof J B Cohen, 8 
and R Gulbranaen, The Antiseptic and 
Action of certain Styryl ana Anil 
Derivatives, 293 

Bruce (C E R ), Energy Distribution in ai * 
Breaker, 216 % 

Brtt<he (E ) Trajectories of EJeotrons m Valve 
Brubat (G ), The Absorption of Aqueous Sol 
Tartanc Acid, 678 

Brunei (A ), Presence of Allantomaso m many Fu. 



Name Index 


Vll 


, SWui 

1 

ENwUe(0. W kOe 


xinpus Rottfpr PJanktona in an Elevated 

^*^t^**» Cryatalhne Structure of Benzene 
u^J^^Tx ft I l« to that of rhiophon (2), IflO 

he ItleoTrinai Conduction of Liquid 


Bwoovltch (A 8 ), 

aJSSliVA -i„„ 4j. 

Boattie (Fpo< J M ), I 
fhe Bacteriophage 
Beatty (Dr R T ^ 
providmg mo«t 
Receiver Dea^* 

Baauvaia (G) t*" 
mAf 


>robl^me do I’afifinit^ ohimiquo et 
> du rappixK homeut actuel de ia 
True, dOO 

nart Lui as andj Absorption and 
tone FiuKtion, 642 
e) [obituary article], 466 
±v.» b ), and Prof K T Fulmer Physiology 
i5i0< heraistry of Bacteria 3 vols , 230 
(E H ), Tho VaiKiur PresHuro of JelhcH 204 
(H ), On tho Dotonnination of the Tiansmisaion 
?6r» of Coloured Step Lenses, 42 
^ ), [^Prof E V Appleton and], A Himplo Method 
Vestigating Wireless Ki hoes of Short Delay, M70 
B^lut (D * Pabry andj The Absoiption of Radiations 
BeoQuei« ^ Lower Atmosphere and the Ji^stimation of 
'jnter 6^6 

Maimt ^ ^ Lubrnation and Vihchiuh Flow, 609 
- ^ O ), ItesiataiRO of Eurifip)mmi hirundauhA 
a Brackish Water Cofx^prsl, to Oxygen 
11, 406 

V ) reappointed University demonstrator in 
in Cambndgo Uriivtrsitv, 764 and Ji >V 
Diffraction of Electrons in (iaaes 572 
0 MB) apnomted University demonstrator 
>gv in Cambridge Univetwiy, St6 


Beauzer 
Zin 
Becker 
Ra^ 
Beckett 
at S 


Bodal (C ), 
Beefticy [AD 

f g (Prof 
Light, > 
^ijerinck ( 
^it (Sir O 
filing] 

* A 


3eltc (d P r ), [J Roul Moir and], Jr lint Imptcinonts 
^ )t Lower Paiacolithu Tyj^es from Nortlieru Ireland 




^rtr 


81H 

ail (U ) A Heiorduig Hailiogoiiioineter 426 , Varia 
tions of Wireless Atmospheius during (ho Lthpso of 
tho Moon of April 2, 1931, 87K 

"OSS (Dr \\ L ), appointed reader in publu health in 
St Andrews University, 41 
^ ‘ «itt (M (. ), Prclnstory, 843 

jA (Barhaia btoddanl) and others, Clenotit Studies of 
OenuiB Vol 3 Iho Proiniso of \outh hollow up 
Studios of a Thousand Gifted (Jhildren 772 
^ ^ (Dr J U ). the Use of Aminals for the Standardisa 
on of RomtHhes, 461 

A (Major J C ), Enumeration of Maga Squares of 
0 iC 6Ui Order 443 

ge (L J ), fJ*rof A J Allmand amt], Dwcontmuous 
T 3 )iption by Porous Sohds, 329, 617 

11 (F H ), [Prof G T Moigun and], Complex Salts 
Rftfl.nnv valent Silver 180. Optical Activity depeiidont 
* b' 0 ordmah^ Nnkol, 854 

Best (A ^ Sciomo hducation of a Boy 

Smal ' Eighteen, 112 

Botha (D and] Organic SHlonuiin and Toiluiium 

336 rounds 183 

HfiwW /! ^ ) Growth m tho Hermit Crab, 682 

\ , U ), [L H Lampitt and], The Solubility of 
Borer owdor—the Moisture factor, 189 

BemfS) ^ K), [death], 663 

Cetvl t T A V ) The Determination of Adsorption 
BhfLfravAri Solutions, 778 , and A D Loos, T ho Be 

Bh^ffava Eloctrolytett ui Mixed SoKents (3) 766 

Ouant and]. Atomic Weight of Xodmc' 761 
Bhat^ha th <8 ) and F D Smith, The Equivalent Cir< uit 
Acids Magnetostriction OseiUator, 293 
BinlohrrW H ), International CoinmuiiH ation 949 

of the ' ^ Dr C D ilarhngton, Behaviour of a 

van Rjnshr T^tgUalut tntrionenuts^ 94 

3iffen(Su California Earthquakes of Nov 28, 1929, 

aiigelow^lCc Admiral R K ), awarded the Patron s mewial of 
BiSlCinifP 'al Geographical Society, 568 , Little America 
BiUoq rOuii Exploration in tho Antarctic and tho Flight to 

enw of 

Eloctfc 

igelina), Mechanics of Rigid Bodies m Generalisod 

Bishop 

Biswm * (Elsie J ), Life History of DtHi/mtum ni£/ft;t)ca, 

M i 


Caghoti (V ), [F Zambonmi and], Tho ChoraioaJ Com 
position of Sarcohte from Mont Somma (Vesuvius), 878 
Caims (H ). [A Muakett, F N CarrothopB, and], The 
Fungus Flora of Ulster, 916 

Cairns (J L T ), Conduction along Thin Mfttalhc Films, 914 
Callet (L W ), Results of tlio Ueolq^ical Expedition of 
Harvard University in tho Canadian Rookies (Jasper 
National Park, 1929) (2), 839 
CaKert (R ), Dmtomaceous Larth 156 
Cameron (O H ), [Prof R A Millikan and]. New Measure 
inontB of ( osmic Radiation, 42i 
Camp bid I (Prof AS) The Fqui valence of the Valencies 
of Caibon, 92 

Cam obeli (Capt Makolm) Motor Land Speeil Roconl, 247, 
ivnighthoiMl conferr^ upon, 320 
Camplx^ll [Morgan, Lammert, and], Ihe Quinhvdrone 
EWtrodc, 684 

Campbell (Di N R ), Scientific Inference 731 , Tho Mean 
mg of I* xistent e 482 

Campbell (Dr W W ), elected president of tiie U 8 
National Vffulem> of Snencen, 792 
Camsell (Dr C ), awarded thti gold modal of the Institution 
of Mining and Metallurgy 757 
(^aritnll (f C) [death] 602, [nhituarv arhelo], 674 
Cnpek (K ), Tho Gardeiior’s Year, 969 
Cappcll (l3r D F ), appomUMl professor ot pathology m 
St Andre\As University, 328 

Carbone (Dt D ) o Dr (_ Arnaudi, L imrnunita nello 
piante, 4 

Ca^e^ (U ), Tho Loaf Buds of some Woody Peiomuals in 
the Now South Wales Flora, 25K 
Carnoihan (R K ), [H S Sj)onte and] TJio W ilberfon e 
Hajinim Oi ( urrcni 870 

Carpenter (Sir Harold) awarded tho Bessemi r gold medal, 
285 An hgvptian Axe hood of Date 1800 b ( its 
fnvesligation and HcpriKluction 589 
Carr (A S (’omyim) Industrial Adimiiistration, 985, Netnl 
for a Higher Standard of Xilmmistratioii 102 
Carr (Piof H Wildon) The Meaning i>f 1 xikUukp, 339 
f’arr (P H ) Hf'conls of Slow I' Icetrons 383 
( ari*cl (J>r A ) awanlod the Dr Sophio A Nordlioff Jung 
C vniei Fuze, 69 

Cariit re (E ) and Raulet, The Sodiiun SiUer Hvposulpiuto 
(^oinplexfK, 727 

eWrothers (1^ N ), |A Muskttt, H Caiins, and], The 
JhungUM Flora of Ulster 915 
Carslaw (Prof H S ), 1 he Gibbs Phenomenon 285 
Cartan (Piof h ), elcct/<ia of to tho Pans ademy of 
^ Sc It aces, 1 he Work of 157 
Case^ (M T ), [ T T ^olan andj, Ihe Pigment of the Berry 
of the 1 Ider {>>fimf)UCUH mgrn) 611 
C'assttigne (Milo ) Origin of Vac doles, 614 
Caasie (A B D ), and C R Bailey, Tho Infra lod Region 
of tho Si^M truin (3 4) 766 

( astlo (J’rof W h ) The Genetns of Domestic Rabbits, 
847 , The Quant itotive Tlieorj of Sex and tho (Jcmotxj 
t haiac ter of Haploid Moles, 650 
Catheart (Prof F P ), and A M T Muiray, assisted by 
Miss M Shanks, A Study in Nutrition, 897 
Caton Ihompson (Missti ) 1 In /irribabwe ( ultuiti Rums 

and Reactiona, 884 , and Mik'< E Gardiner, W ork of tho 
Lx]>edition to Kharga Oasis 605 
< attcll (51tKecn) T 1* Feng \\ Hartree, Piof A \ 
Hill, and J L Parkinson Recovery Heat in Muw uJar 
Contiaetion without I attu Acid Formation, 802 
Cauquil (Mile tlermaine) [M Code hot and] Some New 
Dcnvativofl of the ( yc lo okt^no Senes, 878 , [M God 
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of f'jiojnioal Microscopy Vol 1 267 
Champion (F C ), [P M ti Blackett and], Interaction of 
o Particles and Helium Nuclei, 179, The Scattering 
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of the Aurora Polaris, 341 , and T M Stagg, Quiet 
day Magnet i< Variation, 536 , and Miss M Hardman, 
The I^unar AtiuospheriL Tide at Ocean Island, 577 
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Royal ( ollogo of Surgeons of England, 606 
Cheel (K ) ITio Myrtle Familj^, H29 

Clierbuhez (E ) The Behaviour of Two Antipodes in an 
Unsymmetrn a) Solvent, S03 F Noumeier and H 
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CluBiuH and Vaughan, Specific Heats and 
Metals, 253 

Cobb (Dr N A ), The Treatment of the ^ 

Cobbold (E S ), Additional Fossils froi ' 

Rooks of Coraloy (Shropshire), 221 
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Colpittfl (Dr E H ), 1 ^ 

138 

Compton (Prof K T ) a 

American Academy ol nru* 

I Langmuir and]. Electrical Discharges 
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0 oulma* t^^«nBiry, 179 
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Davenport (H ) awarded a Rayleigh pnzo of Cambridge 
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a Study m International Relationships, 83 
Davies (E LI ) A Portable Temjwraturo Gradient In 
dicator, 677 

Davies (Dr G ), An Unusual Sex Ratio in Red Doer, 94 
Davies (Lt Col L M ), and others, Fossils of tho Samana 
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Flora of Ulster, 916 

Myres (Prof J L ), A Proposed National Institute for tlio 
Study of Indian and Oriental Cultures, 753 , Con 
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Needham (Dr N J J M ), reappointed University demon 
strator in biocliemistry m Cambridge University, 956 
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Mines, 171 
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NiUsen (W M ), Magnetic Analysis of Negative Ions m 
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Iron, Tanganyika Temt^rj, 577 
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(Constants of the lodme Monoohlonde Molecule, 707 
Patterson (H 8) and W Cawood, Phenomena in a 
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Picon, Pure Cerium Sulphide, 690 

Pictet (A ), Existence of Two Markmgs in Guinea pigs, 
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Poole (Dr J H J ), The Theory of Geological Thermal 
Cycles, 618 

Pope (Sir W J ), C T Heycock, 979 
Pope, The, A Broadcasting and Wireless Telephone and 
Telegraph Duplex Station Inaugurated by, 283 
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Liberated during the Downgrade Reactions of 
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Smith (Prof Preserved), A History of Modem Culture 
the Great Rene\^al, 1543-1687, 615 
Smith (Dr Smclair), Impact Figures on Polished Rock 
Salt Surfaces 855 

Smith (Prof Stanley) The Resonance Potential of Trebly 
Ionised Bismuth, 855 
Smith (T ) Modem Optical Glass, 676 
Smith (W Campbell), [H H Thomas and], Xenohths of 
Igneous Origin in the Tr^gastel Ploumanac’h Granite, 
Cotes du Nord, France, 802 

Smith (Dr W Ramsay), Myths and Legends of the Aus 
tralian Abonguials, 161 

Smuts (General) conferment upon, of an honorary doc 
torate by the University of Ca^^e Town, 830 
Smyth (L B ), Carboniferous Rooks of Hook Head, 288 
Smythe (Dr T A ), The Groat Whin Sill, 108 
Smythe (I 4 ), [C E Pearson and] The Influence of 
Pressure and Terapeiature on the Extnision of Metals, 
541 

Snell (H ). Daily Life m Parliament 652 
Snow (Dr CP), elected a follow of Chnst s College, 
Cambridge, 77 

Snow (R ), Experiments on Growth and Inhibition, 469 , 
(2), 802 

Soddy (Prof F ), Generalisations and Modem Cosmogonies, 
269 

Sokhoy (Major), and others, Blood Standards for Indians, 
870 

J Sbmme (Prof A ), La I-orraine m^tallurgique, 161 
Somme (Mrs Sverdrup). Tlie Tetraploid Chinese Prim 
rose, 464 

Sdrensen (Prof ), Constitution of Soluble Proteins, 384 
Sorrel (V ). [R Porrm and], An Induction Furnace with a 
Ferromagnetio Muffle and Self regulatmg Tempera 
ture, 968 

le Souef (A S ), Actions, Reactions, and Traits Common 
to Men and Animals, 319 

Sowter (G A V ), [N W McLochlan and]. Loud Speaker 
Acoustics, 383 

Spookinan (C ), Some Writers on Lime and Cement from 
Cato to Present Time, 156 

Spaul (Dr E A ), conferment upon, of the title of reader 
m ioolofly, Birkbeck College, 992 
Speakman (J B ), and Mercia C Hirst, The pH Stabihty 
Region of Insoluble Protems, 665 
Spear (F O ), The Delayed Lethal Effect of Radium on 
Tissue Cultures vitro —Comparison of Contmuous 

and Spaced Radiation, 469 

Spearman (Prof C ), The General Factor m Spearman’s 
Theory of InteUige^nce, 67 

Spence (H S ), and R K Camoohan, The Wilberforce 
Ramum Occurrence, 870 

Spence (M T ), The Factors affecting VisibiUty at Valentia 
Observatory, 78 


Spieker (K M ), Bituminous Sandstone, Vernal, Utali, 420 
Spier (L ), The Klamath, 178 

Spiteer (K ), Specific Dopa oxydases extracted from Fruit, 
660 ^ 

Spoehr (H A ), fl W Bailey aad], The R51e of Research 
m the Development of Forestry m North America, 9 
Spooner (ETC), appointed a university demonstrator m 
pathology m Cambridge UniverwW, 292 
Spooner (G M ), [E W Sexton, A R Clark, and], Eye 
Colour m Gammamst 144 

Spratt(A V) [Dr E R Spratt and]. Biology for Schools 
a Textbook suitable for School Certificate and similar 
Exammations, 700 

Spratt (Dr E R ), and A V Suratt, Biology for Schools 
a Textbook suitable for Softool Certificate and similar 
Kxammations, 700 
Sprent (F P ), (death], 788 

Spring (Prof S N ) [Prof A B Recknagel and], Forestry 
a Study of its Origm, Application and Significance in 
the United States 194 

Stadler (L J ), Recovery following Genetic Deficiency in 
Maize, 506 

Stogg (J M ), Atmospheric Pressure and tlie State of the 
Earth’s Magnetism, 402 , [Prof S Chapman and]. 
Quiet day Magnetic Vanation, 536 
Stamberger (Dr P ), Swellmg Pressure of Rublxir, 274 
Stamp (Dr L Dudley), Lfmd Utilisation Survey, 318 , 
and E E Evans, Annual Conference of the Geo 
graphical Association, 147 

Standley (P C ), Flora of Lancetilla Valley, Honduras, 933 
Stanley (Miss G K ), appointed reader m mathematics at 
Westfield College, 576 

Stansfield (R ), [Sir J Le Mesurier and], Fuel Testing m 
Slow and High Speed Diesel Engines, 797 
Stanton (Sir Thomas) B’ngineering Research m (»reat 
Britain (Jarnos Forrest Lecture), 748 High speed 
Wmd Channels, 760 , [D Marshall and], The Eddy 
System m the Wake of Flat Circular Plates m Three 
dimensional Flow, 140 

Stapleton (H E ), and M Hidayat Husam, Arabic Source 
of Zadith’s Tabula Chemica,’ 926 
Stapleton (Father P ) [T Hewitt and] Bushman Paint 
mgs m Fastem Cape Province, 419 
Starloy (J ), centenary of the birth of 603 
Starr (A T ), appointed to the staff of Faraday House 
Electrical Engineermg College 256 
Stars, Spectroscopic Parallaxes of/:! type, B W Rimmer, 758 
Steele (K ), Alchemical Manuscripts, 6 
Steen (8 W P ), reappomted a university lecturer m 
mathematics m Cambridge University, 764 
Stem (Sir Aurel), compelled to abandon hia work in 
Chinese Turkestan. 827 
Stempell, Mitogenetic Rays, 214 
Stephen, Anhydrous Stannous Chloride, 146 
Stephen (A C ), True a Beaked Whale m the Hebrides, 607 
Stem (T E ), Properties of Molecular Hydrogen, 215 , 
The Chemical Constant of Chlorme \'apour and the 
Entropy of Cry stall mo Chlorme, 760 
Steven (G A ), [F S Russell and], The Swimmmg of 
Cuttlefish, 523 

Stevenson (Prof A F ), [N O Whitelaw and], Intensity 
of Forbidden Transitions m the Alkalis, 817 
Stevenson (C A and DA), awarded the Thomas Gray 
prize of the Royal Society of Arts, 459 
Stewart (Dr AW), Recent Advances m Physical and 
Inorganic Chemistry Sixth edition, 365 
Stewart (J H ), [W D Strong, W E Schonek, and], 
4rchmological Investigation m Oregon, 255 
Stimpson (I 6 ), [O I Fmch and], The Electrical Condi 
tion of Hot Surfaces dunng the Adsorption of Gases, 
766 

Stimson (H F ), [N 8 Osborne, E F Fiock, and], Steam 
Tables, 36 

Stockdale (D ), The Solid Solutions of the Copper Silver 
System, 506 

Stoddard [Robinson, Briscoe, and], Reduction of Potas 
Slum Per rhenate, 722 
Stone (E J ), centenary of the birth of. 282 
Stoneley (R ), Deep Focus Farthquakes, 740 
Stoner (E C ), The Specific Heat of Electricity m Ferro 
magnetics, 469 


5 


xxvni 


Name Index 


r Nalun. 

1, \n 


Stoney {C \ ), and O R Humphreys, Spread m British 
Isles of Blaok necked Grebe, 33 
Stoney {Dr (J ) Hon Sir Charles Algernon Parsons, 314 
Slopes (Dr Mane) Coital lnterlo<king, 461 , The Designs 
tion of Women Biologists, 94 

Storey (Dr H H ), Ihe Inhent^ce by a Leafhopper of the 
Ability to transmit a Plant Virus, 928 
Stout ((f L ), |L R Tehon and], Methods for Fruit 
Disease Survey, 108 

Sto^ (G W ) with an Introduction and Descriptive Notes 
by Dorothea F Bleek Rock paint mgs m South 
4fnca from Parts of the Eos tom Provmce and 
()rang(» State, 695 

Straub (J ), [A Van Raolte and], Food Control m Holland, 
389 

Strong (W D ) W E Schenok, and J H Stewart, Archseo 
logical Investigation m Oregon, 255 
Struve (Dr O ), Amal Rotation of Stars lOb 
" Student,’* Agncultural hiold Experiments, 404 
Style (Dr DWG) Photochemistry, 969 
Summerhayes (V S ) The Angiospermic Flora of the 
Soychellea Archipelago, J30 
Sumner (Dr F B ) Genetics of Field Mice 21 1 
Sur (N K ), iO Chattorjeo and], Upper Atmosphere over 
India, 327 

Sutton (L J ), Haboobe, 676 

Sutton [Swan, Dougina and], Fatigue of Spring Steels, 647 
Svedberg (Prof The), Determination of the Molecular 
Weight of liiHulm, 438 

Sverdrup (Dr H U ), Oceanographical Research North of 
Siberia, 908 

Swales (B H ), [A Wetrnore and] Birds of Hispaniola 988 
Swamy (S R ), Colours of Metallic Films, 909 , The Trans 
mission of Light by Thin Films of Motal 257 
Swan, Sutton, and Douglas, l*utigue of Spring Steels, 647 
Swifttoalawski (Prof W ), A Differential Boiling Point 
Apparatus furnished with a Frm tionatmg Column and 
Its Application 115 , A Differential Fbullioscope, 7 i 
Swift and Son, Ltd Catalogue of Petrolognal Mi< roscopes, 
etc . 868 


T (D W ), Plin\ » Water Mill, 974 

Taher (N A ) [I>r M Qureshi ahd], Hydrolysis of Acetone 
m Ultra violet Light, 522 
Toil (Prof P G ), centenary of the birth of, 636 
Takadoro and Alx' Changes in the Proteins of Ki|iining 
Rico C^rains 499 

Tnlavcra (F ), Peail Fisheries of SuUi 498 
Trtlman (Prof C h ), Whv the Wi»athor 174 
lamivtt (H ), and K Tanaka, Oxidation ahd Rtdu< tion in 
Bacteria, 420 

Tanaka (K ), [H Tarniya and] Oxiiiation and Reduction 
in Boftorin, 420 

lining (Dr A Vodel), Ravens living Upside down 856 
lanret (G ) [H Simonnet and], The Cah ifvmg Actum and 
the Toxu A< tion in the Animal of Large Doses of 
Irradiated Crgosterol, 614 
Tanslcv (Prof A Q ), Forestry Research, 707 
Tate (F G H ), Alcoholomet ry an Account of the 
British Method of Alcoholic Strength Determination , 
with an Historical Introrluetion written by the Author 
in Collaboration with George H Gabb, 398 
lawd (L P ) The Electricity set free in Quartz Crystals 
bv Bending 470 

Taylor (F ), [L Wright and], Modern Metal Cleaning, 467 
Taylor (F T ), Modem Bridge Construction, 367 , [M R 
Tdlotson and]. Grand Canyon Country, 368 
fay lor {J ), Milk Tests m Lanarkshire Schools, 466 
Taylor (J ), and R Wark, Determination of the Velocities 
of Projectiles bv tho Method of Light Interception, 200 
Taylor (J K ), Exi>erimerits on the Efficiency of an Electric 
Gun, 470 

Taylor (Dr R S ), Earthquake Shocks in Somaliland, 34 
Taylor (T W T ) [and M S Marks], Configuration of the 
Benzilinonoximos, 30 

Taylor (W P ), Outlines for Studies of Mammalian Life 
Histones. 378 

Tohakinaa(A ), [C Levaditi J Banlet, A Vaismen and], 
Gallium its Therapeutic Properties m Syphilis and 
the I XIH'nmental Trypanosoiiuases 994 


Tehon (L R ), and Q L Stout, Methods for Fnut Diaeaso 
Survey, 108 

Te Wechel (A.), L Mfioer, and C Van Aggelen, Cotnpara 
tive Study of Soil Profiles, 214 
Temple, Bart (Lt Col Sir Richard), [obituary article], 
412 

Terroier (Prof P ), [death], 29 

Terrill (Dr H M ), and Dr C T Ulrey, X ray Technology 
tho Production, Measurement, and Apphoationa of 
X rays, 356 

Ternll [Sf huette and], Determination of Reducing Sugars, 
263 

Terroux (P R ), The Upper Limit of Energy m the Spec 
trum of R^ium E, 426 

Teach (P ), The Kiss Glaciation m the South eastern Farts 
of Eiigland, 78 

Thatte (V N ), and Dr A S Ganeaon, Raman Spectra of 
Organic Sulphides, 306 

Theodorsen (T ), A Sensitive Induction Balance for tb^ 
Purpose of detecting Unexploded Bombs, 506 
Tiubaud (Dr J ), Lea rayons X throne et applications, 
366 

Thiraonmer (Barth41emy), unveilmg of a moniunent to, 
610 

Thivolle (L ), [Q Fontis and], Tryptophane and Histidme 
are Anabohtes, 390 

Thomae (A Morris), Properties of Dielectrics in Electric 
Fields 14 

rhoraaa (B ), awarded tho Founder’s medal of the Royal 
Geographical Society and the Burton memorial medal 
of the Royal Asiatic Society 666 
Thomas (Dr H H ) and W Campbell Smith, Xenoliths of 
Tgnooua Origin in the Tr^gostel Ploumanac h Granite, 
(Stes du Nord, France, 802 

Thomaa (J ), Injections of Cancerous Autolysates m the 
Treatment of Cancer, 160 

Thomas (J W T ), Tlie Return of Sensitiveness in Comeal 
Grafts in Rabbits, 802 
Thomas (Dr L H ), Stellar Structure, 441 
Thomas (T Y ). On the Unified Field Theory (1), 606 , (2). 
661 , (4), 095 

Thompson (Dr H ), Scottish runioatos, 287 
Ihompson (H W ), awarded a Keddey Fletchor Warr 
Studentship of the University of London, 688 , Ex 
plosions of Hydrogen Sulphide Oxygen Mixtures, 
629 

Thompson (J H ), appointed to the Melchctt research 
scholarship of the Royal College of Surgeons of Eng 
land, 106 

Thompson (W G ) elected a research scholar in physics 
at Trinity Colley, Cambridge, 876, [Prof W M 
Thornton, W*^ W^aters, and], Ionic Wind Voltmeter, 
063 

Thompson (W H ), Cornwall a Survey of its Coast. Moors 
and Valleys, with Suggestions for the Preservation of 
Amenities With Notes on the Antiquities of Corn 
wall by C Henderson 368 

Thomsen (H ), Oc^nographical Expedition of tho 
Dana, 1928-1930 Oxygen in the Tropical Pacific, 
489 

Thomson (G G ), awarded the Cecil Peace prize for 1930, 
292 

Thomson (Prof G P ), Optical Experiments with Electrons, 
798 

Thomson (Sir J J ), awarded the Dalton medal of 
the Manchester Literary and Philosophical Society, 
457 

Thone (Dr F ), Cleveland Mooting of tho Araerican 
Association, 216 

Thornton (Prof W* M ) W W aters, and W G Thompson, 
Ionic Wmd Voltmeter, 963, [G G Small, R J 
Brooksbank, and], Electrical Resistance of Moisture 
Films on Glazed Surfaces, 871 
Thorpo (Prof J F ), presidential address to the Chemical 
Society, 529 

Thovert (J and T F ) Utilisation of Photo electric Cells 
with Gloss Envelope for Researches on Radiations of 
very Short Wave length, 114 

Tidoman (CTatherine G ), [Dr R J W Le F4vre, and], 
Calculation of tho Latent Heat of Fusion of Camphor 
from Vapour Pressure Temperature Data, 972 
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Tiercy (O ), Dimenwotw of the Terreatrial Spheroid, 090 , 
llP Koeuer and], Tlio Statistical Distribution of the 
Stars as a Function of Spectral Type, 43 
Tierney (Dr C ). School Natural History SooietieB, 160 
Tilley (Dr C E ), awarded the Sodjfwiok prize of Cam 
bridge University, 424 

Tillotson (M R ), and F T Taylor, Grand Canyon C oontrv, 
368 

Tillyard (Dr R J ) Permian Insects. 953 
Tiltman (H H ), [T C Bridges and], Master Mimls of 
Modem Science, 967 

Tmdale (N R ), [H M Hale and]. Early Human T>pe8 
and Culture Sequences m South Australia, 74 
Tizard (H T ), Sir Otto Beit 98 

Tocher (Dr J F ), Probable Error in Sciontifit In\P8tiga 
tions, 077 

Todd (J A ), Twisted Cubic Curves whith Satisfy Twelve 
Conditions, 706 

ToftplitA (Prof O ), [Prof H Rademachor iindj Von 
Zohlen und Figuron Proben matheraatisi hen Den 
kens fftr Liebhaber dor Mathematik, 480 
Tokm (BP), Mitopnetic Rays, 214 
ToUnsky (S ), Fine Structure m the Are Spectra of Bromine 
and Iodine, 865 , Fine Stnicturo in the Men ury 
Singlet Terms a Correction, 696 
Tqlman (R C ) [Prof A Einstein, P Podolskj, and], 
Post and Future in Quantum Mechanics, 721 
Tombaugh (C W ), awarded a Jackson Owijt mo<lal and 
gift of the Royal Aatronomical Sonetj, 106 
Tomnnaon (H ), [death], 946 

Tonka (L ), and K J Sixtus, Propagation of Magnetina 
tion, 909 

Toporesou (E ) The Vaiiation m the Colour of Cobalt 
Chloride Solutions 470 

Torday (E ). African Racea (Pigmies Bantu, iL,quatorial 
Hybrid Tribes, Sudanic Peoples, Nilotic a, Nilo 
Hamitics, Fulani, Khoisan), 665 , The Things that 
Matter to the African, 460 , [dcatli], 763 , [obituary 
articles] 981 

Tothill (Dr J J) ) ftSHist-ed by T H C Taylor anil R W 
Paine, Tho ( oconut Moth m Fiji a History of its 
Control by Moans of Parasites 86 
Toy (Dr F C ) and G B Harrison Tho T-^atent Photo 
graphic Image 129 

Trapnell (C G ), Vegetation m Godthoab hjord. West 
Greenland, 222 

Travers (A ), and J Avenet 1 )ote'rmination of 1 luocvanatos 
in Coke Oven 1 flUiont*M 389 and T Aubort, The 
Potential of Passive Iron, 426 , and S« hnoutka, Tho 
Reparation of Bervlhum an<l Alnnuniurn 470 
Treadwell (Prof I* P ). Anal>tira] Chemistry Base<l on 
the German Text of Prof F V Trcoilwell Tianslated 
and revlaed by Prof W T Hall Vol 1 Qualitative 
\nalvHis Seventh English edition, revised 360 
Trevani (E ). [/ Disoho, VV Floisohmann and]. Relation 
between Kibeniation and HvpogRcamiia 839 
Tnllat (Dr J J ), l^s applit ations dca rayons X phvsimie, 
ehimio, m^tallurgie, 366, and T Forest ler, The 
Structure of Plostu Sulphur, 014 
Tnnkler (Dr E ), [death] 076 

Tronatad (Dr L ), Optical Investigations on the Passivity 
of Iron and Steel, 127 

Tropfke (Dr J ), Geschichte der Eleinentar Mathematik in 
systomatiBoher Daratellung mit bcsondcror Beruek 
Hiehtigung der hathworter Band 1 Rechnen 
Dntte Aufloge, 921 

Trotter (Wilfred), appointed Hunterian orator of the Royal 
College of Surgeons of England for 1932, 106 
Trumplor (Dr R J ), Absorption of Light m Spa<e, 70 
Techobotarewa [Nowopokrowaky and] Constituents of 
Starch, 600 

Tudker (B W ), Effects of an Epicandan Parasite, 72 
Tugarinov (A ), Discovery of Fragments of lossil Sfiella of 
Ostrich Eggs in Transbaikalia, 377 
Turner (A J ), [death 1, 628 
Turner (Dr F M ), [obituary article], 244 
Tutin (Dr J ), and A C Hardy, Modem Developments in 
Ship Design, 872 

Tutton (Dr A E H ), Determmation of the Yard m Wave 
lengths of Light, 726 , The High Alps a Natural 
History of loe and Snow, cheaper edition, 771 


Tuvo (Dr M A ), Dr L R Hafatad, and Dr O Dahl, 
awarded the one thousand dollar prize of the Amerii an 
Aaaociation, 176 

Tyler (F ) Upper Limits for Stellar Massed, 838 
Tymdall (Prof A M ), [t F Powell and] Capt«n> of 
Electrons from Mercury Atoms by Positive Tons of 
Helium, 692 


Ullyott (P ), elotteil a research scholar in zoologv at Trinity 
College, Cambridge 876 

Ulrey(Dr C T ), [Dr H M Temllaud], X ray T<h hnology 
the Production, Measurement and Applications of 
X ra\ B, 366 

Urban (Dr I ), [death], 136 

Urmaton (I W ), [R M Botlger and]. Separation of tho 
Two Ty[ies of Iodine Molecule and the Photochemical 
Real tioii of GaseouH Iodine with Hexene 661 

Usher (I L ), fC M M Dowell and] Viscosity ami Rigidity 
in SiiHfiensiond of >jne Particles (1 2), 720 


Vawnian (A ), [C Ijevnditi, J Bardct A Tchakinan and]. 
Gall Him, its Theraptmtu ProjiertieH in Syi>hiliH and tho 
Experimental TrypanoHomiases, 994 
Valeiita (L ), awardoci tlie Carnegie gold medal of the Iron 
and Steel Institute 718 
Valentinc»r (Prof \V ), [death] 714 

Valette {(i ), [T R^gnier and) In9urn<*e of the Concentra 
tion of Hydrogen Ions on (he Fixation of Cocamo 
by Adsorption on the Nerve Fibres, 390 
Valiko (M ) [J Verge and], Treatment of Diarrhma of 
C alves by tho Bacteriophage, 642 
ValloiH (Dr jft V ), The Mesolithit Human Remains fiom 
Mugem, 682 

Van Aggelcn (C ), [A To AVei hel L Mown and], ( oinpara 
tive Study of Soil Profiles, 214 
Van Name (Dr W G ) Asi idians of Porto Rn o ami tho 
Virgin Islands 461 

VanRaalte(A) ami J Straub Food Control m Holland IHO 
Van Sant (Milo H ) [U LumbroHo Krid), Now Siiains 
of Bacteria Isolated from NoitJi Afrii an Cases of 
Trachoma following Noguchi s lechniqiie, 994 
Vareton (E ), [<» Me/zadroh and], Action 1 xorUil b\ 
Roilmm on the Germination of Seeds, 186 , Action of 
Ultra short Eloctromagnetic Waves (\ —2 1 m) on 
Silkworms 222, 542, 879 

Vaughan [Clusius and] Sjkx ihi Heats ami hntropicH of 
Metals 253 

Vedv (L G ) On tho Rotation of Diclci tries in Electro 
statu Fields and Related Phenomena, 42 
Velluz (L ), [T Loiselour and] The Preparation of 
Cellulose Membranes containing Proteins 3S9 , [H 
\mnent and] The frvptotoxic Properties of the 
Halogen Substituted Ox\benzon Ai ids, 689 
Vonkatoai har (Prof B ),and I Sibaiya, New Raman b fleet 
Apparatus 646 

Vonkateswaran (S ), Raman Spettriiin of Hydrogen 
Peroxide, 406 

Verdosi a [Pantanelli and] Li)mse in Olives, 289 
Verge (J ), and M ValJi^e J reatment of Djarrlima of 
Calves by the liocteriopliagi 642 
Verjbinskava (N ), [E Kreps and], Hydrography of Polar 
vSeaa, 687 

Vernadsky (W ) Isotopes and 1 iving Organisms 426 
Vemailsky (W J ), Geochomie m ausgewahlten Kapiteln, 
translated from the Russian by Dr E Kordos, 368 
Verne (Dr I ), Coiilours 1 1 pigments des ctres vivants, 305 
Vernon and Whitby, Conosion of Cop|M r, 761 
Veinotte (P ) Irnpossibilitv of AMsuring at anj MouiBnt a 
SufTlcient and Known Thermal Isolation with a Solid 
Insulatmg Material, 505 and A leufrov, A Simple 
Method of Measujing the Specific Heat of a Solid at 
the Ordinary lonr^rature, 649 
Veiriei (Mile M L ) The Sensorial Organs of some Dtjop 
sea Fish 470 

Verwey (Dr J) A Study of Mangrove ( laba, 498 , 
[Dr H Boschma and), Stalkcnl Buds in tho Coral 
M!rhi?topora 409 

Viala (P ) and P Marsais, The Mj eoliths of tho Vine m 
Palestine, 42 
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ViHard (P ), Ro<luctioii of the Oxygen Compounds of 
Phosphorus by Hjdrogen» 114^ The Titration of 
Phosphoric And, 141J 

Villars [I^ngimnr andj 0\\gen Films on rungsten, 637 
do Vilhers <Sir John), [death], fl02 

Vincent (H ) and L Wllnz, Tiie Cryptotovic. Properties 
of the Halogen hubstituted Oxvbenzoic Acids, fiHO 
Vincent (J H ), Magnetostriction Oscillators at Radio 
frequencies, 293 

A l^s (Prof h ), Precis de c lumie phvsiciue A Tusage dos 
c^tudiants on m^docme, 5K6 

van dor Vleugel (H 8) [W Lot hto Hoitgroven and]. Bands 
in the S[jectrum of Boron Hydride, 236 
Volterrn (F ), The Oeneral Laws of the Vibrations of n 
Network of StreUlicMi hlostic Wires, ote , 87H 
\ olterra (Prof \ ) b dited bv Prof L F'antappiA Trans 
lated by Miss M Long Theory of Functionals and of 
Integral and IiiUgio DdTerentitil Lquations 309 
VowleS (ll P ), Pliny s Water Mill, SH9 
\ rklmn (Dr V S ), The Vc lot itv of Light H92 
V^ulhamy (C L ), A Saxon Sword fiorn Wales 833 


Wachter (A ), [ I H Hildcbiand, ]' J Salstioni, and], 
Ihermotlynainie Pioperties of J? used Salts 2S‘l 
Waddell (Col I> A ) Lg^ptian Civilization Its Sumerian 
Origin and Real Chronology, an cl Sumerian Origin of 
i^gyptian Hinroglvplis 124 Concerning the Review of 
I gvptian Civilisation Its Sumerian Oiigm 378 
Wald (f*rof h ), [obituary aitule] tl4 the Work of, 400 
Waldron (L R ), Wheat Suiplus and Its Caust^, 7SI 
W^alUei (Sir Oillwrt) Rec ent W ork by S Mai on the lorms 
of Stratihed Clouds, 877 

Wtdker (Rev Dr ), Some Notable Naturalists of the North 
Fast, 104 

W^allac h (Prof O ), [death], 4^0 [obituary article], 001 
Wallen (A ), Ihe Climate of Sweden, 010 
Wallei (M D ), Measurement of Actinic Erythema produced 
by Ultra V lolet Radiation with S{>ociaI Reference to 
tlio Latent Time Relation between t nergy Doses 
of Ultra Violet Radiation anti Actinic Frythema Pro 
duced, 801 

Walrnsky (T ), Bearn ‘ Aiihvh ’ in Short Wave IransmiR 
sions, 180 

Walsh (U ), [H M Alason and] Ihe Hardness of hats, 
0)3 

AValsIi (Dr J W T ), Problems in Lighting Systems, 180 , 
The Indexing of Books and Penodicals 371 
Walton (Prof J ) [Tossie V H W ilson and] Structure of 
the (^uticloH m the Hussiau Paper Coal etc , 958 
W alton (S U ) and R U O’Brien, The Use of Bromine os 
a Reagent in the Determination of Alkaloids, tlI3 
Wandsworth (Lord), a Memoiial Plaque of, unveilc>d 461 
W^ang (Prof C \ ) [death] 171 

W^niburg (h K ) elected a researcli scholar in botany at 
Trinity College, Cambridge S76 
W'^aid (Dr ii ), (JJeneral Piactice (Some huither Experi 
eiices) 88 

Ward (F Kingdon), Plant Hunting on the Lelgo of the’ 
World 8S6 

Ward (Dr P W) [Prof K h and], The Fields and 

MethcKls of Knowledge^ a Textbook in Orientation 
and Logic, 400 

Ward (Prof R Do C ) The Literature of Climatology, 
723 

W ardlaw (C C ), and L P M Ouire, Banana Transport, 
323 

Ware (W M ) Iminumsation of Plants, 4 
W ark (H ), [ J Taylor and], Doteruunation of the Velocities 
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The Ancient Monuments Bill 

E(^ENT events have demonstrated beyond all 
queHtiou that the revision of oui Acts for the 
piotcotion of ancient monuments is a vital necessity 
Stonehenge, the gieat4.Ht of all our rehes of the past, 
but a natumal ptissession only by pnvato benefac¬ 
tion, woH withm an acc of permanent disfigurement 
and vulgarisation It was saved only by a national 
appeal foi funds to puichase the adjacent land 
The Roman Wall, a monument no less umque and 
equally dependent upon its surroundings for its 
full significance and its appeal to the histone 
imagination, was and still is, m danger from an 
act of vanclalism winch would devastate one of the 
most (haiartenstic stretches in its whole range 
Happily, the pioposals to exploit the natural 
resources of that aiea, which entailed the quarry 
mg of some millions of tons of stone, with an illusory 
hmitation that operations were to extend only 
ovei a brief penod of >cars, were not allowed to 
pass unchallenged The effect of the influential 
protest which followed the announcement of what 
was proposed is to be seen in the provisions of the 
Bill to amend the Ancient Monnraents Acts which 
was introduced into tlie House of Ix>rds by Ixinl 
Ponsonby on Dec 3, and of which the text is now 
available 

In at least three directions the new Bill extends 
the principles of previous Acts It enlarges the 
powers of the Commissioners of Works in the 
mattoi of schemes of preservation, in the lange of 
their expenditure, and m enabling them to prohibit 
the exportation of ancient monuments from the 
country 

Under § 22 of the Act of 1913, the expression 
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monument it w laid down, “ includes the 
site of any such monument, or of any remainn 
thereof, and any pait of the atljoining land which 
may be required for the purpose of fencing, cover 
ing in, or otherwise preserving the monument from 
injury , and also includes the means of acccjss 
thereto ’ To a certain extent this was a com 
piomise with the i ights of piivate profx?rty, and in 
fac t, in reserving to the public the means of access, 
together with so much land as was necessary for 
the purposes of preservation, as well as the site of 
the monument, at the time it was framed it did 
represent a very considerable advance in the 
assertion of the claims of the community as 
against the lights of the individual It did no 
more, however than claim the minimum essential 
foi the protection of the striu tore of the monument 
or what remained of it No attempt wtus made to 
safeguard its charaetei in so far as this was de 
pendent upon historical or natuial setting 

In the case of histone buildings in uiban siii 
roundings any piovisiori with such an end in view 
obviously would havti lu'cn un^iractical while for 
othci lelics of antiquity, moie es|X)cially, jierhaps, 
piehistonc monuments, most of them situated m 
open land or isolated on moois and downs, such 
provision may have sterned unnecessary Tt was 
not foKHcen that a vast cxtonsion of motor traffic 
was at liancl which would bung m its train an in 
crease in the n uni be i of excuisionists for whose enter 
tainment and leficshment piovision would be made, 
as well as n widei distribution of bungalow towns 
and suburban \ ill adorn But the refreshment booth 
and the bungalow which, equally wath tlie buildings 
for winch the Government was responsible, menaced 
Stonehenge, aie iis nothing compaied with the far 
graver dangoi from the demand for load metal, 
enoimously increascHl by the provision of arterial 
roads and piepared smfaces for motor trafiic The 
qiiailying at Malvern serves to show what might 
happen m any distiict which piovidcHi suitable 
material, and the inevitable disfigurement which 
thieatens the countryside cuice guarded by the 
Roman Wall 

The gravity of the situation which has arisen 
fiom the development of mcKiern stxiial atnd com 
mere ml conditions cannot bt too strongly empha 
sised Fiom one ixnnt of view it calls for, from 
another it justifies, the ext/ension of the powers 
of the Commissioners of Works in dealing with 
ancient monuments It is proposed to enact that 
the Commissioners may frame schemes for pre 
serving the amenities of ancient monuments and 
that such schemes mix} provide for prohibit- 
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mg or restricting building works, the felling 
of tiees, quarrymg and excavations, and for 
otherwise restncting the user of land withm the 
controlled area Further, m the definition of 
an ancient monument for this purpose and m 
so far 08 aifocts the acquisition, guardianship, 
receipt of voluntary contributions towards main- 
tonanee, and the transfer of ancient monuments, 
the term is extended to include any land com¬ 
prising or adjacent to an ancient monument 
which, m the opinion of the Commissioners or 
the local authority, is ‘ reasonably required for 
the purpose of maintaining the monument or its 
amenities, or for providing or facihtatiug access, or 
for the exercise of proper control or management ” 
It will be seen that under the provisions of the 
Bill it 18 proposed to give the Commissioners wide 
powers Not only may they prohibit any action 
of the owner or his rcproaentativos in the vicinity 
of the monument which would he likely to be 
injunouH 01 unsightly, but according to their 
interpretation of what constitutes the amenities of 
the monument, they themstlves ma^ determine 
the area to which that prohibition extends In 
view of the past record of the Commissioners in 
the action they have taken in relation to ancient 
monuments, it is improbable that their mterpreta 
tion of their powers under these provisions will 
be such as to be legartkd os unduly harsh The 
rights of the owmer, however, are now to be pro 
tected by the provision that a preservation scheme 
may provide for compensation to persons whose 
property is injured by the scheme When no such 
provision for comiiensation is made, objection to 
the schtme may be raised, within three months of 
the date of the order confirming it, by any person 
HO affected In that event the scheme shall cease 
to have effect two >ears from the said date unless 
it 18 confirmed by Parhament Thus the Act 
would ensure a period dunng w^hich the monument 
would be fully protected while the case was argued 
on either side Export opinion would obtain a 
hearing, and it may bo assumed the pubhc would 
be informed through the Press of the merits of the 
ease The action of Parhament eventually would 
ensure that a weight of opimon in favour of the 
scheme would prevail By a similar provision for 
objection m the case of a preservation order which 
places the monument under the protection of the 
Commissioners, the owner is placed in a more 
favourable position, as under the existing Act there 
is no opportunity for appeal until the Bill to con 
firm the order is before Parliament 

The Bill also proposes to enlarge the powers of 
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the Commisaioners in the matter of finance Unhke 
the Ancient Monuments Acts of certain other 
countnes, such, for example, as Switzerland, the 
British Acts have made no adequate provision for 
the mamtenance of ancient monuments At present 
the powers of the Commissioners in respect of pre¬ 
servation and upkeep are confined to those monu 
ments of which they are owners by transfer or of 
nluch they have been constitutes! the guardians 
by a deed executed bj the owners The powers 
of local authorities are wider, for they may, if 
they think fit, bear the cost or contribute towards 
the cost of preserving, maintaimng, and managing 
monuments of which they are not the owners and 
guardians, provided the monuments are in or near 
the area for which they are the authority These 
powers, however, it will be noted, are permissive 
only The responsibility for a monument which is 
the subject of a preservation order, but of which 
the Commissioners or the local authonty have not 
been constituted owners or guardians by deed, 
falls upon the owner , but he is under no compulsion 
to mam tain The results in some coses have Ixxn 
<liHastrou8 

To some extent the di&culty is met under the 
provisions of the new Bill The powers of the 
(Commissioners and local authorities are eiilargeil 
in the case of monumonts of which they are 
guardians It is proposed that they should now 
be empowered to incur ex}>enditure on excavating 
and oxarmmng such monuments , while m the 
case of monuments of which the Commissioners are 
not owners or guardians, they will be empowered to 
undertake and pay for “ work ” While it may be 
presumed that such authorisation would not cover 
t lie cost of maintenance, it could be made to cover 
urgent work essential to preservation 

It will be noted that the work of excavation is 
here added to the ]>ermi8sive powers of both the 
Commissioners and local authonties The Bill also 
gives the (^bramissioners power to enter upon any 
land believed to contain an ancient monument and 
excavate for purposes of examination, except that 
if that land be occupied in connexion with a 
dwcilmg-house, or m pnvate ownership, the con 
sent of the occupier or owner is required 

A further provision as regards finance would 
empower the Commissioners to boar the expense in 
whole or part incurred an authonty through 
preserving the amenities of an ancient monument 
in carrying out a scheme under the Town Planning 
Act, 1925 

As a final measure of protection, it is proposed 
that the Commissioners may by order prohibit 
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the export from Great Bntam of any monument or 
any part of it This order will continue in force 
until any order is made revoking it It shall also 
be open to a local authority to obtain an injunction 
against the exportation of an ancient monument 
by application in the county court of the area in 
which the monument or any part of it is situated 
The faulty defiiution of a monument, which 
specifically stated that it was a ‘structure* or 
an ‘ erection is changed An amendment was 
desirable hero in order to bring within the class of 
‘ ancient monuments * remains c)f archaeological 
interest which could not be rcgardeil as either 
“Monument** will now include “any building, 
structure, or other work, whether above or below 
the surface of the land and any cave or 
excavation *’ 

Our ancient monuments liave sufTered grievously 
m the past from lack of adequate attention, and 
many a pnttkss relic has vanishetl or has been 
mutilated, botli lief ore and since the passing of the 
Act of 1882, through pubhc apathy or official 
indiffcrtnce There are signs that a healthier 
pubhc opiiuon, more fully alivo to the significance 
of the ancient monumtut, is on the increase If 
the Bill now before Parhament becomes law, as it 
should, and with no undue restriction laid upon 
the aiithontioR wliosc duty it will he to administer 
it, the nation will be one stage nearer the complete 
realisation that in relation to the material evidence 
of the past, to da\ is at best the trustee of to morrow^ 

The Twilight of Selenium 

The Selen ium (Jell iis Properties and Appltixdiatis 

Bv Oeoige P Barnaid Pp xxix 1-331 (Lon¬ 
don Constable and , Ltd , 1930 ) 35,9 net 

T IS a remaikable fact that in spite of the keen 
interest displaycsl in selenium over since the 
discovery of its resjionse to light fifty-eiglit years 
ago, no complete treatise on its properties has 
appeared in Knglish until now Students have hod 
to roly on the small German handbooks of Kuhiner 
and of Rios, or the (omjieTulnim, “11 Selemo’*, 
publishe<l by Bianchi in 1919 If Mr Barnard had 
done no moie than compile his 50 pages of excellent 
bibliography ho would have conferred a consider¬ 
able benefit on the scientific public But his book 
does much more than that 

The study of the propeities of solemum has 
reached a peculiar position The reaction following 
upon the earlier claims of m\ enters which failed to 
materiahse has been so severe that the excellent 
work of more recent days has had to disguise itself, 
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«o to speak, undei pseudonvniR Thus, television by 
means of infra red rays and selenium is called 
‘ noetovjHion and a powerful J^ondon conifiany for 
the manufactuie and utilisation of selenium ceUs 
IS known under the name of Radio visor ’ There 
lias nevt r been a time at which moie selenium cells 
wtie constructed and used, oi when such rapid and 
solid progress was made in tlie study of their pro 
jierties But few dare confess to it Tt is the twilight 
of selenium, the fclipne of the moon element ’ 
When, in 1S72, the light sensitncncss of selenium 
was discovered, Mr Shelford Bidwoll said at the 
Society of Telegraph EngiruM.rH Mi Pieece has 
told U8 that by the aid of the microphone the tramp 
of a Hy can he heanl, resembling that of a horse 
walking over a wooden bridge , but 1 can tc^ll you 
something which, to inv mind, is still more wonder 
fill that by the aid of the telephone, 1 have heard 
a ray of light fall on a bar of metal ’ 

E\ei>one would have expected that after such an 
introduction the conibmetl efforts of the scientific 
world would have sufficed to unravel the secrets 
of the marvellous sub<<tance which presented such 
a phenomenon Yet, fiftj fiAc years after, Prof 
Chidden, who has spent a lifetime in stu lying photo 
electric phenomena in crystals, says It is os 
hopeless to expect to understand what happens in 
selenium fiom the observation of selenium cells as 
It would be to cleteimme the laws of v ibration from 
the in\ estigation of a citaking hinge 

Prof F C Blown is one of those who spent many 
years investigating large single crystals of selenium, 
but his work has not yet reached a satisfactoiy 
concluHion Gudden and Pohl have at all events, 
established ono basic fact, namely, that m the m 
sulating rod form of selenium the effect of light upon 
the conductivity is both instantaneous and linear, 
though reckoned in micro micro amperes These 
red cryst>al8 have, according to K> ropoulos, a refrac 
tive index so high as 3 5 and obey Maxwell’s law of 
re fraction Much of the work on selenium of the next 
fifty jears will no doubt be done on red selenium 
When the D C conductivity of a substance is to 
be studied, we must, unfortunately, have electrodes, 
and selenium with electrodes constitutes a selenium 
cell ’ It should not surpass the ingenuity of our 
ph} Hicists to make the monochnic crystals of con 
ducting selenium arrange themselves m a regular 
and reproducible order, and to find an electrode, sa^ 
of carbon, which has no chemical effect upon the 
substance We know that the square root law of 
light action is obeyed at famt illuminations down 
to very low values, and that is some foundation 
There used to be a slogan in the Cavendish 
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Laboratoiy at Cambridge when anything difficult 
had to be undertaken “ Do it with selemum » ” 
(pronounced, in defiance of Greek et 3 TnoIpgy, 
"selennuim ”), and Mr Barnard certainly enumer¬ 
ates an imposing array of results achieved by 
the Cloaking hinge’ Fire and burglar alarms, 
automatic machines for counting stamp cancella¬ 
tions and even carcases, street lighting and train 
control, the mechanical estimation of fog and smoke 
density, and the control of camera shutters, are some 
of the successful applications of Heleniura Cox s 
magnifier of cable signals is fully described, os is 
Symonds's ingenious device for counting inter¬ 
ference fringes This and the optophone could not 
possibly function with any form of photoelectric cell 

When wo come to the applications of intermittent 
light wc are on less difficult ground, for all con¬ 
siderations of the zero in the dark can be efiminated 
oi disregardeil The only clement that matters i8 
the amplitude of the lespons© 

It has been found that selenium responds to notes 
of a frequency of hertz It is therefore 

capable, m spite of its lag of following the whole 
gamut of the notes uschI in music Theoretically, 
its response ought to vary inversely as the pitch, 
and a correction would have to he applied to make 
the higher notes stronger This W4)iild be incon¬ 
venient but for the fact that every reproducer 
devised so far must be eonected in one sense or the 
other Usual!V it is the lower notes that want 
Htrengtliening The conection is the easier foi the 
fact that there is plenty of current to spare Pi of 
Thirnng show col recently that selenium gives from 
KHK) to 1,000,000 times as nuu h response as any 
photodoc trie cell 

A most valuable feature of this excellent book is 
the collection of chemical, optical, and electrical 
constants of selenium Everyone will naturally 
tuiii to these tables for information as to the re¬ 
sistivity, only to be told that it lies somewhere 
hetwcH*n lO'^ and 10^® ohms/cm The figure 10* 
given by Siemens might have been quoted as an 
approximate piaetigal guide KEF d’A 


Immunisation of Plants 

1/ immnniUi nelle pianfe Per D Carbone e C’ 
Arnaudi (Munografie dell’ Istituto Sierotcra 
pico Milanese ) Pp xii + 274 + 3 tavolt (Milano 
Istituto iSierotcrapico ^blane8e, 1930 ) 25 lire 

I8EASE m plants is a subject w^hich sooner or 
later brings to the mind of imtiated and un¬ 
initiated alike the possibility of assisting our crop 
and ornamental plants with some of the more 
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recent dwoovenes m human and animal pathology 
which are m daily use for reducing the ravages of 
disease Realising that the results of tho simplest 
operations in ammal and vegetable therapeutics 
are not exactly similar, and that the structure and 
functions of the body parts of animals and of plants 
have little in common, it is encouraging to find that 
the more complex apphcation of serum and vaccmo 
therapy to plants is being continuously and sen 
ously studied in Italy by tho jomt work of Dr D 
Carbone and Dr C Amaudi, who, m this latest 
monograph from the Institute of Serotherapy of 
Lilian, have reviewed the whole subject of iro 
munity m ammals and plants and the preictical 
applications of the knowledge gamed by their 
work 

In England the published opinions of some of 
our promment physiologists and plant pathologists 
show that there is little sympathy with the view 
that disease resistance can be secured m plants by 
methods which are succt^saful m animal pathology, 
it being asserted that m plants a reaction to 
disease is localised and not found, as generally in 
animals, throughout the body, moreover, there w 
no blmx! stream by which anti bodies can bo dis 
tnbuted throughout the plant It is further 
pointe<l out that m plants—and tins, of course, 
applies to ogncultural crops—new organs (roots, 
branches, flowers, seeds) are being continually 
produced, necessitating the rapid spread of the 
immunising factor, and unless there is some pro 
Hjiect that acquired immunity will be transmitted to 
the freshly developing organs, the study of scrum 
and vacune therapy m plants is likely to receive 
meagre support Scientific workers, however, are 
not daunted by difhculties, and certainly not by 
those which are only suggested It is with a 
feeling of admiration, therefore, that we note these 
authors have ‘ nailed their colours to tho mast for 
on tho cover of their work appear some words of 
8ir J C Bose “ Animal life finds an echo m the 
vast inarticulate life of plants The vital processes 
of the one and of the other are guided by identical 
laws ” 

The title of the book conveys no mdication that 
it 18 only slightly concerned with the natural im 
mumty of plants and chiefly with the serothcra 
peutioal aspect Prof 8 Belfanti, in his preface, 
mtroduces this monograph as one result of a plea 
for umty and interchange of ideas which he made 
at the Perugia Congress of Italian Microbiology in 
1929 He bewails the sphtting of microbiology 
into autonomous branches, and suggests physio- 
pathology aa a science comprising the study of the 
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conditions which determme the common patho¬ 
logical state of all hvmg beings 

Tho terminology of ammal immumty is dealt 
with in the iirst thirty pages, and examples are 
given when each definition of a term is discussed 
A special section is devote<l to tho immumty re¬ 
actions of certain of tho lower ammals, suico these 
are not so far removed from plants os are the verte¬ 
brates 

An insight is noxt given of tho congemtal im 
mumty naturally present m plants, touching on 
the subject of specialisation of parasitism, Dr 
Arnaudi enticiaos adversely the modern tendency 
to multiply the numbor of biologic forms of a 
parasite An attempt is not made to give a com¬ 
plete review of tho htcrature, and discussion of 
certain work is avoided when this is highly special 
isod aud does not, in the author’s opimon, assist 
m obtaining a g< neral view of the subject It is 
somewhat surprismg, however, that no mention is 
made of well known investigations on the grafting 
of immune and susceptible plants, since the authors 
have been doopl\ concerned with the possibility of 
transportation of immunity factors in the sap 
Very little original work is mcludod m this first 
dmcussioiial part of the monograph , a method of 
techmque, however, is given for the culture in 
vitro of plant tissues ami the maintenance of 
botamoal sections alive lor about a month Dr 
Arnaudi thinks that eventually this will enable the 
phases of symbiosis or of infection and the corre 
a[X)ndmg cell reactions to be followed exactly 

Chap 111 , on acquired immunity in plants, begins 
Part 2 of the book 8omo few facts are brought 
forward m an attempt to show that phenomena of 
plant and ammal resistance to disease are not 
altogether dissimilar Dr Arnaudi describes the 
work of others and one of liis own experiments with 
Bactenuin iumefaciens on geraniums when dealing 
with resistance to supennh ction Ho summarises 
the results of eight experimenters with vaccination 
of plants and details two of his own vaccination 
stiwlies Complete immunity as a result of vaccina¬ 
tion is claimed in begonia and kidney bean from 
Botrytia ctnerea, in orchids from (JrcJieomyces spp 
and lihtzocionta repens, and in bean from B(ic%Uua 
carotovorns In other casts a degree of resistance is 
gamed but tho period of duration of the immunismg 
effect IS short, varying from one week to one month 
The mechanism and technique of vaccination are 
discussed A section on acquired passive immumty 
mcludes descnption of an experiment m which 
galls on geramum wore made to shrivel up by 
keepmg the cut stems in a liquid containing 
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anti-d iutnefactens serum obtamed from a rabbit 
By the Bome method a fresh infection by the parasite 
was made to fail 

In the ninety pages of Chap iv , which delves 
deeply mto the relation of animal immumty to 
that of plants, the whole subject of the presence 
or absence in plants of pseudo antibodies and the 
various antibodies known to human bactenologists 
IS exhaustively dealt with by Dr Carbone Know¬ 
ledge accumulated by other workers is given %n 
exteneOf and original expenmonts are detailed which 
must have required truly laborious technique An 
example is that involved m adapting and perform¬ 
ing the oomplemont hxation test It is not shown 
that plants do or do not produce antibodies 

The final chapter, entitled “ Phyto Immunity 
m Practice is somewhat disappointmg, as are 
also the conclusions arrived at It apjKiars that 
m our desire for crop plants resistant to disease, 
we are to rely rather on the ^vo^k of geneticists 
than oil being able to confer acquired immumty 
Moreover, the reader is left with the idea that an 
enormous amount of arduous work has been per 
formed and much has been wntten with insufficient 
results to warrant the inclusion of a chapter with 
this title There can be no doubt of the great ability 
of these investigators, however, who are to be con 
gratulatod on having aocompliflhe<l much m laymg 
a foundation for future work W M Waee 


Alchemical Manuscripts 

Union AodfMmiqnt Internationale Catalogue of 
Latin and Vernariilar Akhemtcal Manuscripts in 
Great Britain and Jrela7id dating from before the 
XVJ Century By Dorothea Walcy Singer, 
assisted by Annie Anderson and llobina Addis 
Vol 2 Pp vm+320 755 (Brussels Maurice 
Lamortin, 1930 ) 10 Belgas 

HE pubUcation of a second part of Mrs 
Singer’s catalogue of alchemical manu 
scnpts enables us to form some idea of its useful¬ 
ness as a guide to the Corpus Scnpiorum Alchem- 
istarum, a usefulness which will lie raatenally 
enhanced by a promised third part containing 
indexes of names, places, and first lines It would 
be liard to exaggerate the importance of this work 
to the histouan of scientific thought m western 
Europe , we arc here put in possession of a key to 
the matenals from which the story of the develop 
raent of alchemical theory can be written Up to 
now, no histonan of chemistry except Kopp, and 
m a lesser degree Berthelot, has gone to the manu- 
scnpt sources for his information , all of them, 
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when they have not copied one from another, have 
aimlessly turned a few pages of the printed text® 
and extracted some sentences from them to small 
profit 

The literature of alchemy was collected in the 
seventeenth century by Zetzner in six closely 
printed volumes and later by Manget m two fobos— 
mainly from printed sources The earliest treatises 
have in the mam escaped pnnting down to our own 
days, while those of the early texts reproduced are 
incredibly corrupt by the accretion of notes and 
mterbneations and by accidental omissions But 
no thorough revision of the classics of Latm 
alchemy wall be possible until the scholars of France 
and Italy have followed the example here set In 
the meantime, any student of philosophy, equipped 
with some knowledge of the medieval Anstotle, 
will find here a rich field open to him 

The catalogue is arranged m the order of the 
histone development of alchemical thought, first 
of treatises of Byzantine or Hellemc ongin such 
as the “ Turba Philosophorum ”, the “ Emerald 
Table ”, and other treatises asonbed to Greek 
authors, real or apocryphal, then to Arabic authors, 
to Latin authors in prose, to anonymous treatises, 
to the large body of alchemical verse, to chemical 
crafts, and to receipts of all descriptions The 
named treatises were included in the first part, the 
remainder are here given and their study throws 
an interesting light on the processes of chemical 
technology m the Middle Ages One does not see 
how this arrangement can be improved upon, but 
it must not be allowed to mask the fact that 
alchemical theory in western Europe was entirely 
Arabist m its origin and growth Chemical 
technology is purely Byzantine and Hellenic, 
but it was altogether divorced from theory, and 
the “ Turba ” is never quoted by any writer in the 
hrst century and a half of alchemical hterature 
But though Greek thought hod no direct action 
on Latm writers, it was the ultimate source of 
Arabic alchemy as regards the theory of metals, 
the ehxir of life being apparently of Chinese origin 
No doubt a few Byzantme adepts found their way 
into the \\ eat—Roger Bacon mentions a Greek 
he had known, and there is the still earber case of 
the Jew of Bremen 

The story of translation from the Arabic begins 
with Robert of Chester in 1144, Plato of Tivoli 
and Hugo Sanctallensis, and goes on to Gerard 
of Cremona, who before his death in 1187 trans¬ 
lated three classics of alchemy—two of them only 
prmted m our own time, by Berthelot and the 
writer A number of treatises were translated 
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before the middle of the thirteenth century, as 
shown by the quotations from them in the Specu 
lum Naturale ’’ of Vmoent of Beauvais (1245), the 
alchenucal writings of Roger Bacon ending 1267, 
and the writings of Albertus Magnus on minerals 
and the “ Speculum Astronomicum ” St Thomas 
also accepts the scientific possibility of alchemy 
The senes of philosophic wntors on alchemy closes 
with Arnold of Villanova at the end of the thirteenth 
century Two expository works of some value as 
accounts of current theory were written in the first 
half of tlie fourteenth century—the “ Margarita 
Novella ” of Petrus Bonus and the “ Quintessence ** 
of Johannes de Rupescissa.—but no new ideas are 
to be found in them , the developments of the 
Anstoteban theory of matter had boon exhausted 
and the pursuit of the transmutation of metals 
had been abandoned, not as impossible but as 
impracticable The fifteenth century bruigs in a 
spate of tracts, all with high-sounduig claims, 
reiterating the old formulae and clothed in the old 
mystification of language 

It IS impossible to rate too highly the unwearying 
industry of Mrs Singer and her helpers , they have 
searched and almost re-catalogued not only the 
great collections of Sloane and Harley in the British 
Museum, of Digby and Ashmole at Oxford, but 
also every comer of every library, great or small, 
in Great Britain, and have revealed a scarcely 
suspected wealth of manuscripts When then 
provenance is examined and tabulated some m 
terestmg results may appear It would seem that 
the earliest centre of alchemical activity was in 
northern Italy, that from there it spread to the 
south of France, thence to Pans, becoming common 
in England in the fourteenth century, as witness 
the “ Canon’s Yeoman’s Tale ” of (liaueer Its 
progress is marked by the Act of 1403 maluiig it 
illegal—alchemy heid become a shield for comers of 
false money The Act, however, was powerless 
to stay the flood of students and treatises—some 
of them voluminous like those ascribed to Ramon 
Lull, which first appear in 1443 (translated from 
a non-existent Catalan onginal) There are, too, 
a numlier of otficial licences to practise alchemy 
on record, and more remarkable still, three Royal 
Commissions to inquire into its possibilities os 
a means of paying the King’s debts—the last a 
very strong one consistmg of four bishops and a 
number of high officials It would be interesting 
if Mrs Singer, who has ferreted out of the Record 
Office some alchemical tracts, could come upon 
the reports of these Commissions Licences and 
treatises come to an end m England at the last 
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quarter of the fifteenth century, 1476 for the 
bcenoes, 1471 and 1477 for the treatises of Ripley 
and Norton Commerce was offering a more 
certain road to wealth than alchemy 

In the thousands of extracts of more or less 
barbarous Latin m badly written, badly spelled 
and contracted manuscripts here pnnted, it is not 
to be expected that there should be no doubtful 
readings , but speaking with no inconsiderable 
experience of medieval hands, I can say that the 
work as a whole would do credit to an expert 
palaeographer and bibliographer It is the sort of 
work that only an enthusiast would undertake, 
and it l)etra 3 ^s the hand of an amateur only in the 
desire for completeness which has led Mrs Singer to 
give us hsts of the manuscripts of the “ Canterbury 
Tales ” and such hke works which have been mode 
the subject of intensive study elsewhere Mrs 
Singer and lier ansistants have earned the hearty 
thanks of all who aio interested in the history of 
scientific thought Robert Stbele 

Gumbotils and the Pleistocene Succession 

loim Geological Survey Vol 14 The Pre llhnoian 
Geology of loim By (^orge F Kay and Earl 
T Apfcl Pp 304 + 3 plates (Iowa Iowa 
GioJogical Survey, 1929 ) 

8 1NCK the middle of ihe lost century, certain 
sands and gravels which occur cmbeilded in 
glacial boulder fJa^s have lieen interpreted as 
accumulations of genial interglacial periods A 
similar construction has been placed upon the 
peats and forest trees which ov^or the same time 
have been derived at intervals and from widely 
Htparat< d localities in these layers in northern 
Eurojic and North America in more recent times 
the imjiortanco of deeply weatherefl boulder-clays 
as indicators of interglacial conditions has been 
frequently stressed, as by A Jentzsch and C (iagel 
m (jcrmany, and by A Penck and E Brueckntr 
m the region of the Alpine glaciation Those 
weathered layers, however, have never had quite 
the same emphasis placed upon them in connexion 
with the rocogmtion and extensive mapping of the 
interglacial horizons os by Dr G F Kay and his 
colleagues on the Iowa Geological Survey during 
the last ton years or so It has to be admitted that 
the effectiveness of the old methods is defiiutely 
hmitod, for the sands and gravels are impersistent 
and of diverse ongin, while the peats and trees 
are few and fragmentary and of local occurrence 
only The weathered clays or ‘ gumbotils on the 
other hand, are of wide extent and considerable 
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thicknesH and can t>e mapped as stratigraphical 
units 

The guniliotil, to use the terra introduced by 
Dr ICay, is a grey to dark coloured clay, very 
sticky — ‘ gumbo ^ is a sticky clay — destitute of 
lamination and stratification It is tenacious when 
dry and breaks vith starch like or polyhedral 
cracks ^vhon wet It represents the thoroughly 
leached and oxidised boulder clay resulting from 
the chemical weathering of the till on wide, flat 
surfaces of country during interglacial penods, 
aided by the action of frost, wind, sun, and animals 
and the organic acids an sing from the growth of 
vegetation The iron, sihea, colloidal clays, and 
simpler colloidal silicates have boon earned down¬ 
wards from the surface and the calcareous matt'nals 
have been loaclied out, though to a shallower 
depth than that reached by the oxidation In this 
way, the percentage of aluimna m the surface 
layers has increased at the expense of the other 
constituents 

From the point of view of Pleistocene geology, 
the State of Iowa is probably the most important 
in North America It lay within the influence of 
the labrador and Keewatin lee sheets, and, perhaps 
partiV because of this position, served during the 
nineties of last century as the battle ground where 
the idea of the multiplicity of the glacial period 
definitely obtained the victory in North America 
The HUccesHive drifts, denoUd the Nebraskan, 
Kansan, liJinoian, Iowan, and Wise onsin (separated 
by the interglacial hon/ons of the Aftoman, Yar 
mouth, Sangamon, and Poonan), are all to be found 
withm its borders, while its records of the inter 
glacial periods are probably, fuller, bettj r preserved, 
and have boon studied m mort detail than in any 
other part of America 

The mapping of the gumbotik bv J)r Kay and 
hifl colleagu<« during the last eighteen years has 
added greatly to our knowledge of the character 
and distribution of the different dnfts and the 
intorglewual layers The Nebraskan drift, averaging 
100 feet in thickness, is thought to have covered 
originally the entire State, not excluding it« north¬ 
east corner, formerly contained within the * i)nft- 
lesa Area where isolated patches of an old drift 
ha^^e been observed on the remnants of the Pre 
Pleistocene peneplains The Kansan drift, about 
40 feet thick, covered the whole State, except 
the BO called ‘ Driftless Area * The Ilhnoian drift 
occurs in the south-east, the Iowan dnft m the 
north-central third, and the north west The 
Wisconsin dnft, charactensed by its fresh and 
youthful features and immature drainage, is 
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restneted to the north west central part of the 
State Plate II of this Report gives a very welcome 
map of the areal distnbution of the several drifts 
as determined by the old sections and by the new 
ones exposed in the making of more than 15,000 
miles of graded roads 

The Af toman and Yarmouth interglacial penods, 
according to the authors, are each to be measured 
by hundreds of thousands of years The steep- 
walled and drift buned valleys, which are distinc¬ 
tive features of the bedrock topography, are thought 
to have been cut, not in preglacial times as is 
generally held, but chiefly in Af toman times The 
depth of the Af toman erosion is locally so great as 
400 feet or more, though figures of 200 feet are 
more common 

The belief m such prolonged interglacial intervals 
seems to be counter to the trend of thought on 
the eastern side of the Atlantic, where the tendency 
18 to curtail the length of the Glacial Period 

The average thickness of the Nebraskan gumbotd 
IS 8 feet, of the Kansan, more than 11 feet, and of 
the lUinoian, 3 foot The Iowan and Wisconsin 
tills have no guinbotils 

A description of the drifts and their gumbotils 
forms the bulk of the present book, while one 
chapter (iii) is devoted to a complete and invalu¬ 
able summary of the history of investigation and 
classification of the Pleistocene accumulations of 
the State It contains a restatement of the case for 
the retention of the Iowan glaciation as a separate 
glaciation, a view which has been repeatedly ques¬ 
tioned by Leverett, partly from field studies, partly 
from the difficulty of equating hvo glaciations m 
North Amenca with four glaciations m Europe 

The report is well illustrated with maps and 
pictures Tho usefulness of the photographs, some 
of which are by no means clear, would have been 
enhanced by the insertion of marginal names and 
lines opposite tho different honzons they portray 


Our Bookshelf 

Death Cmtoma aii Anahjiiml Hiiidy of Burial Rites 
By i)r E Bendann (The History of Civilization 
Senes) Pp xni+304 (London Kegan Paul 
and Co , Ltd , New York Alfred A Knopf, 
1930) 12^ M net 

Miss Bendann has brought together the evidence 
beanng ujiGn the conception of death among tho 
peoples of four areas—Australia, Melanesia, north 
em Siberia, and India The object of her analysis 
18 to demonstrate the varying effect of the character 
of the concept upon death and bunal customs 
For this purpose, under the headings ‘ similarities * 
and 'differences *, various behefs, rites, and customs, 
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such afl the Ongin of death, causes of death, disposal 
of the dead, dread of the spirit, mourning, taboo, 
the special function of women in mourning ntes, and 
so forth, are examined m detail She deals “ rather 
cavalierly ”, as Dr Goldenweiser puts it m his pre 
face, with Spencer, Tylor, Frazer, Rivers, and otlioiN, 
but whether her cnticism is also judicious, it may 
be left to the reader to decide Her own conclusion 
18 that “ we have no authority to speak of a uniform 
Jine of development which carries man from one 
stage to another ”, while certain kinds of parallel 
sequence which make for an advance in cultural 
development are thought to bo duo ” not so much 
to historical causes as to psychological ones ” 
Thus the author^s final position ropresonta a com 
promise between the evolutionary point of view and 
that of the historical school The death complex is 
regarded as in part composed of certain mhcrciit 
psychic features, and the only elements which are 
held to be exclusively charoctenstic of the death 
situation are mourmng customs as such and the 
ideas m regard to the life after death 

Th-e R6le of Research in the Develojrment of Forestry 
in North America By I W Bailey and H A 
Spoehr Pp XIV-f 118 (New York The Mac 
millan Co , 1929 ) 6s net 

The pnmary object of this book is, the authors 
state, to determine how and to what extent certain 
categories of the natural sciences may be of service 
to sylviculturo during different stages of its develop 
nient In connexion with the sciences, the authors 
consider that there are two distinct methwls of 
investigating complex biological phenomena - one 
the extensive observational method of the desenp 
tive sciences, and the other the intensive analytical 
method of the basic experimental sciences 

The subject is dealt with under the heiwls 
Agriculture as contrasted with sylviculture , le 
seaich and its application in sylvicultuie as con 
trasted with agriculture and medicine , present 
status of forestry in the United States , existing 
agencies for descriptive and empirical inv estigation 
m forestry , can lesearch m the basic experimental 
aspects of forostr}^ be developed and handled 
adequately by existing agencies, and, finally, now 
agencies required for research, particularly in the 
fundamental physiological and ecological aspects of 
forestry There is much m this little book which 
should appeal to a wider circle of foresters than 
those in North America for whom it is especially 
wiitten, the authors may l>e congratulated on a 
most useful and interesting piece of work 

Essays and Addresses Sociological, Biological and 
Psychological By a Surgeon Pp xni + 277 
(London H K Lewis and Uo , Ltd , 1030 ) 
10^ M net 

This book is a collection of lectures, addresses, and 
articles published clunng the last twenty years, 
recording thoughts and opimons on various social 
problems approached from the biological point of 
view Although the mdividual chapter subjects 
vary considerably, three fundamental principles are 
apparent throughout the volume They are the 
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necessity for a fuller reoogmtion of the influence of 
evolution m all human affaire, the importance of 
hereditary constitution, and the need for a closer 
apphcation of biological principles m the attempt to 
solve social problems The conclusions put forward 
are not concerned with theories and pnnoiples 
alone In a discussion of some causes of racial 
decay, a practical method of national stocktakmg is 
suggested, a means of ascertaining quahty os well as 
quantity As the considered opinions of one who 
combmes a scientific traimng with a close study of 
racial welfare requirements, and who is held m the 
highest esteem in his own profession—the author 
ship IS but thinly veiled—this book merits the 
attention of all whose duty it is to guide legislation 
as applied to the improvement of national health 

The Archijeology of Roman Britain By R G 
(kilhngw o(xl (Methuen's Handbooks of Archseo- 
logy ) rp xvi + 293 + 8 plates (J-tondon 
Methuen and To , Ltd , 1930 ) 16^# net 

This is a book which was badly needed indecil 
The literatun of Roman Britain is highlys|iecialised, 
diihciilt of acc(‘sH, and t xtreraely technical Mr 
Collingwood has aimed at supplying the elementary 
but fundamental knowledge wluch is essential in 
entering upon the study of Romano Bntish culture 
Still more wull it help those who, not being specialists, 
wish to follow intelligently the reports of results 
which aro Ik mg achieved season by season on a 
number of sit-es up and down the country PiOch of 
the different classes of antiquities is here described m 
detail—roads, camps, forts, towns, villas, ttmples, 
native settlements, and so forth Especially valu¬ 
able arc the chapters whica deal with the pottery, 
both Samian and coarse ware The chapter dealing 
with the latter is of interest not merely to the bo 
ginner hut also to the exjiert, for in it Mr CoUmg- 
wood has made a lirst attempt to form a senes 
of nearly a hundred dated tvjies The very full 
illustration from drawings by the author, both m 
this chapter and in that dealing with brooches, will 
bt" fouml invaluable Mr Collingwood has been at 
great pains to give cver> assistanre to the student 

The Tridh about ('annr Published for the British 
Empire Cancer Campaign Pp xv +124 (Lon¬ 
don John Murray, 1930 ) 2s 6^/ net 

The various rornmittees of the British Empire 
Cancer Campaign which have liccn concerned in 
the pieparation of this small book for the geniral 
jHiblie have succeeded very well m a dilhcult task 
The ‘ man m the stieet ' is peihaps not much con¬ 
cerned to understand the nature of malignant 
tumours, but ho will certainly be less hable to die 
of cancer if he will absorb the brood facts about its 
causation and treatment which are sot out so 
plainly heio More stress might have been laid on 
prevention, on the special efficacy of tar and soot 
m causation, on the lessons to be learned from the 
fact that industrial labourers have much more 
cancer than professional men The account of the 
early symptoms is particulaily well done, and 
should bung many people to their doctois at a 
time when a cure is reasonably within range 
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Letters to the Editor 

{The EdUor does not fioUl h^naelf reapon^dde for 
opinions rxj/ressed by hts correspondetUs Neither 
can he umkriake to return^ nor to correspond xmih 
the writers of, rejected ^nanuscnpts intended for this 
or any other part of Natubf No notice is taken 
of anonyrmnis communiccUiona ] 

Fluorescence of Mercury Vapour under Atomic 
and Molecular Absorption 

It familiar that mercury vapoui under preHsures 
of a fow cejiiiinotroH of mor< ury gives a green fluores¬ 
cence when excited by wave lengtlis neai the renon 
anee line X2537 Proceeding away from the resonanoe 
line, 1 have obseivod the fluorescence with wave 
len^hs flo long as ^3450» though at this extremely 
low excitation dense va|)OUP is needetl This note 
deals with ext itation near the resonance line 

The fluorescence is much blighter near the entrance 
than elsewhere, due to rajnd exhaustion of the most 
effective < cinstitueuts of the exciting radiation I 
have omjihasised tliat there is a discontinuity of 
inlensiiy os we proceed along the beam, and this is 
attributed to the existence of t^^o kinds of absorption, 
atomic and molecular Atomic absorjition is dominant 
at first The ladiation capable of this kind of absorj) 
tion IS limited to about 0 05 A on either side of the 
resonance line I call the fluoi'oscence from it the 
core effect, and the much weaker fluorcsoenco, due to 
outlying ladiation, the wing c>ffect The latter does 
not suffer rapid extinction as the beam traverses tho 
vessel Some continental physicists who have been 
interested m the f|uestion ai’e unable to accept this 
pomt of view, and consider the apparent discontinuity 
an illusion, regarding the fluorescence absorption as 
molecular in every case 

A full diHCUHsiou Will bo published latcir I write 
now to IOC Old that the reality of tho distinction 
between the wing and the core effe( t is conhrmeil by 
observing what hapjiens when a suitable addition of 
hydrogen gas is mode to the meicury vapour It is 
easy to atljust the hydrogen adnnxtuio so as to 
extinguish completely tho core effect, leaving the 
wing effeet almost unaltered I have obtained tho 
lattei with hydrogen piossures so high as 10 cm 

Rati fkjh 

"I crhng Place, Cholmsfoid, 

Dec Ifl _ 

Fvidence for a Stellar Origin of the Cosmic 
Ultra-penetrating Radiation 

Whilj^ ill former yoars all obseivors were agreed 
that the pun does not contribute any noticeable 
amount to tho total intensity of the cosmic ultra 
radiation, the increase m the sensitivity of the 
apparatus used within recent jears, and tho mcreaso 
m tlie number of observations made at different 
stations and under different experimental conditions, 
makes it jKJHsible to investigate once more whether tho 
influence of tlie sun is altogether negligible 

Vei-j accurate and trustworthy ix^gistrations of the 
(osmic radiation have l>een earned out with Prof 
G Hoffmann s high pressure lomaation chamber 
at Muottas Muraigl (2460 m above sea level) m the 
Engadme Those measurements show, beyond any 
doubt, tViat the average intensity of the radiation is 
somewhat greater m davtime than during the night 
G Hoffmann and F LmdJiolm ^ give the average 
difference betwetai day and mght intensities as 
0 12 inA , '0 0125 ions per c c per sec while the 
apparatus was luisoroened from above, and 0 04 mA , 
"■0 0042 I with a lead screening of 6 cm and 9 cm 
thickness (The letter ‘ I * always denotes ions per 
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0 0 andeeo ** ) F Lindholm,® with tho «ameapparatujB, 
found from longer senes of observations (8 months) 
the values in the oooompanymg table (see Table 6 of 
hie paper) 

In Hoffmann and Lindholm’s apparatus a com 
pensation current of one milhampero corresponds to 
an ionisation of 0 104 / Therefore the total intensity 
of the ultra radiation with the apparatus unscreened 
from above was about 2 60 J at Muottas Muraigl 

The difference between day and night mtensity can 
be taken, provisionally at least, os the actual mtensity 
of tho somr penetrating radiation One con see at 
once that at Muottas Muraigl, 2466 m above sea 
level, about one half of tins solar radiation component 
is able to penetrate through 10 cm of lead This 
comiHinent is therefore far more penetrating than 
the gumma rays from radioactive subetancee If we 
assume that all of the above mentioned 0 011 I is of 
solar ongin, we can compute the absolution co 
eihcient ui locwl gj** (it will suffice to take the case of 
perpendicular incidence) from the equation 

I = V'""'' taking jr, 0 011,7 = 0 0068, and d = 10 cm , 

thus we obtain = 0 064 cm and the mass absorp¬ 
tion coefficient (~] — 5 7 x 10"* cm ‘/gra 

\p/pi 

This value is almost exactly equal to the mass 
absorption coefficient value of the total cosmic radia¬ 
tion at the same altitude ((ai/p)«== 6 3 x 10"* cm ‘/sec 
as found by Buttner on the Eiger glacier 2 3 km above 
sou level) * If we assume that part of the (0 011 I) 
difference between day and night values with un¬ 
screened apparatus is duo to an mcrease m the average 
content of radium emanation and its products m the 
air during daytime, then we should get an even more 
pronounced hardness of the solar penetrating rays, 
that 18 , a smaller value for their mass absorption 
coefiioient Therefore we are justified m concluding 
that the sun emits penetrating rays of at least the same 
penetrating power as the tvell knovm cosmic ultra radia¬ 
tion The total amount of the solar penetrating rays {at 
2456 m above sea level) is about one half fer cent of the 
toted intensity of the cosmic radiation^ as it is seen from 
the accompanying table Of course, one might think it 
possible to explain tho increase m the total radiation 
during daytime as due to an mdirect influence of the sun 
(that 18, on increase in tho scattering of tho ultra rays 
by the heating of tho atmosphere during the day) In 
this case, however, one would expect that this scattered 
radiation, represented by the difference between the 
day and night values, would lie much softer than the 
general cosmic radiation, but thia is m contradiction 
to the experimental results analysed above 

Recent observations of R btomniaurer * on the 
summit of the Sonnbhck (3100 m above sea level) 
m the summer of 1929, made with three different 
irustiumonts (two of the Kolhdrster double loop 
electrometer type and one of the Wulf-Kolhftrster 
typo), also show clearly that the total ultra-radiation 
m daytime is slightly higher than at mght, the differ¬ 
ence amounts to about 0 7 per cent (0 06 /, average 
difference for tho tliree forms of apparatus mentioned 
above, the total intensity on the Sonnbhck being 
about 8 7 1 \Mth the screening open on the top) The 
morotuse of radiation was also observed with apparatus 
screened with 7 cm iron all around, but the number 
of these observations on the Sonnbhck is not sufficient 
for quantitative calculations It may be mentioned 
that even m the old observations on the summit of the 
Obir (2000 m above sea level), made by V F Hess 
and M Kofler,* the solar influence is noticeable (the 
total intensity of the ultra radiation plus earth radia 
tion dunng the day bemg 11 11, during the night 

II 09 /, in the average for 13 months), although at that 
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time the apparatus were not screened from the earth 
radiation The difference of 0 02 / wae—at that 
time—considered as practically amounting to zero 
Observations with apparatus of the Wulf- or Kol- 
hOrster type for shorter periods (like those of Kol 
hOrster-v Sabs on the Jungfraujooh, on the MOnch, 
and of Buttner at other pleu^ee m the Alps) naturally 
do not show the mfluence of the solar component of 
the ultra-rays, on account of the lesser de^froe of 
accuracy of the means , therefore Gorlin,® using the 
observations on tlie MOnoh and the Zugspitze, came to 
negative conclusions as to the solar influence From 
the data given below it is quite safe to conclude, 
according to the most accurate and most numerous 
observations at present available, that the aun con 
tnbvlea an amount of about 0 5 per cent to the total m 
tensity of the rosmte ultra radiation at 2 5 km above 


mg coamio radiation does not necessarily exclude the 
jxissibihty that another part of this radiation is created 
m mterstellar space by the formation of oertam ele 
ments out of hydrogen, according to Eddington's and 
Millikan s ideas, although the pnnoiple of minimum 
hyrothesis would rather induce us to try whether the 
stellar ongm hypothesis, bosed on the experimental 
evidence of the solar ultra penetratmg rays, would 
suffice to explain the observed facts 

The conclusions put forward m this note certomly 
HUf)port the original ideas of Prof Nemst first men 
tioned in 1921 ’ A few years ago, when the first 
results of observations on the daily period according 
to sidereal tune were pubhshetl, he wished that it were 
possible to increase the sensitivity of our apparatus 
until we could detect the ultra rays from a single 
stellar nebula or a single star I think the results put 


Period 

Niimbi r of 
Days 

Armour open above 

Moan Values 

Difference (Day—Niglit) 

Day 

Night 

] 928 January^Maroh 

(32) 

24 46 niA 

24 34 raA 

0 12 raA =0 0125 / 

1928 June, July, October 

(3fl) 

23 08 , 

23 88 „ 

0 10 „ =0 0104/ 

1929 January-February 

(H) 

24 68 „ 

24 59 „ 

0 09 „ =0 0094 / 

Weighted average difforonre 0 011 1 


Perkxl 

Number of 
Da^s 

Armour dosed (10 cm lead scn^enlug all around) 

Moan Values 

Dliferenco (Day—Night) 

Day 

Night 

1928 March 

(2) 

19 54 raA 

19 50 mA 

0 04 mA =0 0042 / 

1928 July 

(«) 

19 21 » 

19 17 „ 

0 04 „ =0 0042 / 

1929 February 

(0) 1 

19 46 „ 

10 J8 , 

OOS „ =0 0084/ 

Weighted a\orago diffcronro 0 0058 / (lons/c c /sec ) 

behind 10cm leail 


sea level The penetrating power of the solar ultra rays 
m at least as great as that of the total cosmic radiahon 
There is no doubt that this solar component of the 
ultra radiation is also present at lower levels , on 
account of its very small absolute intensity it will, 
of course, lie far more difficult to prove its oxisteiico 
in these levels An analysis of the very accurate 
registrations of the total radiation by Hofeiaiui and 
Stemke in Kamgsberg and m Hallo in tins direction 
might be successful 

If the sun, as the fixed star noarast to our planet, 
emits rays of about the same qualities as the total 
cosmic penetrating radiation, ono cannot but assume 
that all hxo<l stars are sources of a radiation of similar 
qualities The sun being a relatively old star of the 
yellow dwarf tyjio may, of course, be expected to 
yield far less total quantity of the ultra penetratmg 
radiation than, for example, the younger giant stars 
Naturally, the ultra penetrating rays which wo 
observe can only come from the outermost layers of 
the stars, smee they are not able to jienetrate material 
layers of more than a few liundred metres water 
equivalent 

It ifl not possible, at present, to say more about the 
nature of these stellar ultra rays whether they are 
electrons or protons accelerate m cosmic electric 
fields, or mde^ photons ((quanta) created by atomic 
mass shnnlung or anmhilation processes This hypo 
thesis of a partly stellar ongm of the ultra penotrat i 


forward hero indicate tiiat a modest beginnuig has 
been matle m this dimctuin At least it has been 
j) 088 iblo now to detect the mfluence ami the penetrat 
ing power of the ultra rays from the sun It may be 
added that tfie evideme hero brought forward for a 
stellar ongm of tlie cosmic ultia rays is completely 
ludtpendent of the existence of a <laily {xmod acooru 
mg to suit leal time, a subject whuh is still imder 
discussion VicTOB F Hess 

Institute of Exi>orimontal Physics, 

University of Graz, Austria, 

Nov 4 

• Utrlundu tintr z Ueophysik 20, p 53 )9JS 

• OrrUittfU iieitr z (ieoph , llfl4JU, 1930 

• /edsfhr f fifophi/M 3, I"9 1927 

• SUz her Akad d M im» W^en Jl ft 1» pp 281 318, J9J0 

‘ Phun ZeUsrhr 18, p 585 1917 

• Zeitwhr f / hyuk M, pi» 808 848 1928 

’ l>Rfl WtltffobiiuJo Im 1 ithte der noiicren torwlmng , VorUg 
Springer llnrlln 


An X-Ray Study of Mannitol, Dulcltol, and 
Mannose 

A RECENT investigation, carneil out at the Davy 
Faraday Laboiatjiry of the Royal Institution, gave 
the following results for these three substances 

Mannitol Space group, ^ o - 8 65 A 5- 16 90 
A , c-= 6 66 A , density, 1 497 gm per c c , munber 
of molecules per coll, 4 

Dulcitol Space group, U,** , « = 8 61 A , 6 - II 60 
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A,c:=:9 05A , 113° 45', density, 1 466 gra j>er 

r e , numl>er of molctnles por cell, 4 

Mannose Sjiace group, ^ a - 7 62 A , 5 — 18 18 
A , C“ 6 07 A , deiiHity, 1 501 gm per c c , numbei 
of moleoiilps per cell, 4 

A t^tudy of the X ray data suggeats that m all 
throe fasefl the long dimension of the molecule corre 
spends to the a axis , m the alcohols, the molecules 
a])pear to have the long chain configuration , m the 
sugar, that of tho inanno pyranoao ring, with the 
longest dimonBion in the ilirection of the a axis 

'J‘}ie icasons for assigning these structures to tho 
various crystals will bo discussed in a paper which 
will appear sliortl^ Thora C Marwick 

Textile Ph\aics Laboratory, 

Tho University, Lotnls, Nov 29 


The mofit sinking feature of the above list is the 
small variation in density shown by those saccharoses 
This in itself strongly suggests an approximate close- 
packing of some moleculai unit, but wlien we arrem^e 
the data as in the following table, it becomes still 
more ayiparont how the dimensions of this umt— 
undoubte<lly the sugar ring with its side-cham— 
impress themselves on tho dimensions of the vanous 
unit cells 


Native colliilofle 
HydraUi tcJluJoa^) 
(eUobloHO 
Maunuho 
SucrtJBO 


Axial 


c ros§ Motional 


Dlnionaion 


10 3 

10 i 

11 1 

5 67 
11 U 


Product 


8 3x7 9 Bin 84->«5 2 k 
9 HX8 14 Bin 62^65 7 I 
60x 13 z^mo 
(lx)18 18x7 62=693j 
8 7 v7 65 ct>8 13^^64 7 


Structure of the Crystal Lattice of Cellulose 

From an examination of the available data lor 
coJluloso and the sugars, we have fonni tl tho < on 
elusion that the six atom sugar ring is assoemtod in 
the erysfcalime HtRte with certain hncar dimensions 
which are approximately constant, and that at least 


Snerows 

OhiroiM 

MannoHo 


7 66 
(2x)7 45 
7 62 


(Jx)ll 0x87 COB 131-455 
10 40>4 09-5i9 
5 67x(ix)18]8-*5i5 




BlannoEM 

>ruct4>Be 

Horboae 


(4 X )4 55 
(2 V )4 56 
(4 X )4 56 


6 67 x7 62-442A 
(2. )503y806-40ff U 7-0 
6 12x643-;39.?j 


Putting ary—66 6, —61 7, and xz~4l 0, m order 


llQ 1 


one of these dimensions usually corresponds to one of 
tho axial lengtlis of the unit coll Tho existing ciystal 
lographic data are as follows 



n 


c 

Dunelty 

Native relliilortc 

8 3 

10 3 

7 0, /^ = K4^* 

1 52 

1 Hydrate cclKi 

1 Jose 

8 14 

10 3 

9 14, * 

I 56 

OJIobioso 

50 

u 2 

111 

1 556 

Sucroso 

11 0 

8 7 

7 (10, 103i° ‘ 

j 1 588 

Mannose 

7 62 

18 18 

1 6 67* 

1 1 501 

Glucose 

10 40 

14 8t) 

4 09* 

1 544 

Pruotoso 

8 06 

10 06 

« 12' 

1 598 

Sorbose 

6 12 

18 24 

0 43* 1 

1 054 


• Calcutetod from the dtnally, crystal cUbb and axial ratios 


to dotemune the moan 
values of x, y, and z re¬ 
spectively, gives x=l 27, 
y^5 04, and 2 X 4 58 
We suggest that the in¬ 
terpretation of these re¬ 
sults IS that on the 
average, the sugar img 
takes about 44 A normal 
to the ring, about 6^ A 
across tho nng in the 
direction of tlio cellulose 
chains, and about 7J A 
across the nng in the 
direction of the side- 
chain, -CH, OH 
Applying now thoHe 
values to the case of 
cellulose, we soe that 
there is no dtmenBional 
reason why tlie piano of 
the hexagonal glucose 
I'esidues should bo taken 
paredlel to the a axis (8 3 
A ), as has been proposed 
by Meyer and Mark ^ In 
fact, the halanco of evi¬ 
dence, particularly the 
evidence to be donved 
from the dimensions of 
cellobioso and tho stable 
form of cellulose (hyd¬ 
rate cellulose, mercerised 
cellulose), indicates that 
the plane of tho rings 
eliould ho more nearly 

paiallol to the c axis (7 9 A ) 

The great advantage of this point of view lies in the 
way in which it links up the structures of native and 
morcensed cellulose, and in the simple picture which 
it offers of the mereensation process Fig 1 shows 
diagrammatically liow closely related are the two 
structures, and how small a change is reciuired in 
order to pass from one to the other The ciiange in 
density IS very small and it may be recalled that for 
some time it was believed that both native and 
merconse<l cellulose gave nse to one and the same 
X ray photograph All this is cjuite m keeping with 
what w'o know of the changes in other dimorphous 
crystals 

Against these arguments must be placed tho evi- 
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dence which lias been adduced from intensity measure¬ 
ments But both the theory and practice of intensity 
measurements on natural fibres are m a very immature 
state, and it is nsky to argue that any proposed 
structure of cellulose accounts for the paucity of 
X ray reflections, when a similar phenomenon is 
shown by other natural fibres, such as silk and Imir, 
built up of totaJly difierent molecular units 

W T Astbuhy 
Thora C Marwick 

Textile Physics Laboratory, 

The University, Leeds, 

Nov 2d 

' Mark and Moyer Z f phpnJtal Chfmie, B, 2, 11 n , 192ft 

* Andresa, Z j phytlOcal Cfiemxe, 128, 20 , 1026 Burgoni and 
Kratky Z f phu$tJtal Chemie.'B. ^401 , 1929 

* HengBtenBerg and Mark, Z / Krvd 72 301, 192ft 

* Astbury (sucroao) and Marwick (mannooe) UnpublUbed reeulta 
obtained Ju the Davy Faraday Laboratory of the Royal Inatilution 


Ovoviviparity In Sea-Snakes 

In a communication on this subject m Nature of 
Oct 11, 1930, p 668, Dr Smith discusses my note on 
Tjaticaitda coluhnrm I am (|uite aware that Dr 
Smith’s statement that all sea snakes aie viviparous 
was something more than a mere reiteiation, but I 
consider that both he and previous authors have 
generalised from insufllcient data 

When I wrote my previous note, I was fully alive 
to the fact that the deposition of eggs might con 
c oivably be an abnoimal occurrence, brought about 
by captivity 1 have since had the oppoitunity t)t 
investigating the matter more fully, and heul pm 
pared an account (to apjiear in the Bullehn of tJie 
Raffles Museum^ No 5, which will be published shortly), 
before Dr Smith’s letter appeared 

Witnesses whom I have n(> reason to doubt have 
found the eggs and obsorvofl liat-ching This takes 
place on islands near Smgai>ore in June, July, and 
August 

Pour females kept in captivity pioducod eggs, 
none of which contained an ernbiyo, although some 
of the eggs were laid a considerable time after the 
HTiakes arrived 

In view of the evidence which I have colktted, on 
one hand and Di Smith’s remarks on a Hpecitnen 
of this Hpocios, containing embryos, on the other, 
only one conclusion ap}X)arH possible tlio Kpeci(?s 
must bo capable of either type of repio^hu tion 
Either a local race inhabiting the islands near Siiiga 
pore IS oviparous, or the uidividuai is influtiiccsl bv 
the possibility or otherwise of access to dry land * 
Such an explanation is by no means impossible , the 
Laticaudinai are definitely in a transitional state 
between a terrestrial and an ai|uatic habit^it , ovo 
vivipanty is a form of ovipanty, and far rornovod 
from true viviparity, a mere question of the point in 
dovelopmont at which the egg alreally a separate 
entity, is deposited The form of the skull and of the 
ventral shields, the method of (asting the skin, the 
presence of ticks, all point to a shore habitat m the 
locally obtained specimens of Laticmida colubrina 
The flat tad and, possibly, the colour are the only 
adaptations to a marine life 

Dr Smith mentions a specimen which dopositetl 
eggs at the Zoological Society’s Gardens , I believe 
this to be a specimen recently obtained by me off 
Singapore, and dispatched to the Zoo It appears 
to have borne out its local provenance by depositing 
eggs during August The fact that the eggs were 

• Bemper*B dJwovory of a female ffiiarcilnK her yound on laud Is 
strong evldencM) of ovlparlty It la almost lnc!oncelvable that a snake 
which hM developed ovoviviparity a definite adapfatlon to an aqiiatlc 
life, should take the trouble to cmroo ashore to dopoelt lU young 
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laid singly proves nothing , two of my specimens 
laid bat< hes of six 

On the general question of reproduction m sea- 
snakos, then, it appears that wo may say that the 
Hydrophimae, tn those speexes that have been observedj 
bniig fortli tlipir young alive, but there is no evidence 
to show whether they are truly viviparous or ovo 
viviparous , of the Latiuiudin®, examples of ovi¬ 
panty and ovoviviparity have been observed, and it 
18 possible that those two degrees of the same con 
dition may take place withm the bounds of a single 
species Norman Smkdlkv 

Raffles Museum, Singapore, Nov 8 


Periodic Process In a Chemical Reaction 

Thf accompanying photograph (Fig 1) shows a 
rather remarkable case of a periodic process in a 
(heuucal reaction The object shown is a potassium 
photoelectric cell made m this laboratory The cell 
was made by the usual method in which, after careful 
baking out of the gloss, potassium is uitreduced by 



Fifl i 


distillation from a reseivoir sealed un to the vacuum 
system The potassiiim was then formed into a 
uniform layer on the bulb and the window opened by 
gentle heating 

On sealing i)ff the cell from the pumps a inuiuto 
(rack ori^iirrod bohiiifl the projecting tube which 
encloses the cathode lea^l Aji exceptionally small 
leak was tluneby causinl and tlie potassium layer 
oxulised very slowly Instead of oxidising uniformly, 
shaiply inarkc^l nngs were attacked first Even when 
the potassium was completely oxidised the rings were 
still vi^iible, as the ovule in them was white while the 
remainder was a veiy palo yellow and finally the 
mateiial m tfie imgs turned to lujuid potash solution 
while the remainder was still sohd 

ihe imgs me loiighly cirrular with centres at the 
crack, and the approximato nulu of successive imgs 
measured along the surfa( of the bulb are as follows 


l iir\« So 

Kttdlus 

l iirve No 

Radlua 

1 

1 2 (m 

8 

J 3 cm 

2 

1 H5 

9 

J7 

3 

2 2 

10 

4 1 

4 

2 6 

IL 

46 

5 

2 7 

12 

6 0 

6 

2 9 

n 

5 6 

7 

3 1 

14 

6 6 



16 

7 7 


The diameter of the gliwa bulb was 6 6 cm 

W T Gibson 

Laboratoires Standard, 

46 Avenue de lireteuil, 

Paris (Vile), Oct 29 
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The PhotoeensltlBed Decomposition of Nitrogen 
Trichloride and the Induction Period of the 
Hydroiten-Ghlorlne Reaction 
An luvostigation was commenced by us about two 
years a^o with tlie view of obtnming further evidence 
as to tlie mechanism of the mduction i>eriod produced 
m the photo( liemical hydrogen-chlorme reaction by 
the addition of email meoaur^ quantities of ammonia 
and other eubstancee ^ 

111 prelmvmary exmrimenta with ammonia it was 
observed that a smau continuous increase of pressure 
of strictly zero molecular order occurred during the 
mduction period Ammonia reacts with excess of 
clilonno to produce lutnigen trichloride and ammonium 
chlonde,* and the observed effect is explained as a 
hotoseiisitiHeil decomposition of the nitrogen cldoride 
y the chlorine A closely similar roac tion, termmat 
mg suddenly with a senu explosive pressure cliange, 
was observed in mixtures consistmg of jiure clilonno 
and small quantities of nitrogen trichloride only, the 
total pressure mt reuses obtained corresponding to the 
not reaction 

2NCl3-Nj+3Cla 

Quantum efficiency measurements with homogeneous 
light of \^ave lengths 3(1(1 ami 436 fxfx mdicato that 
the photoseiiaitiHod di'compositioii of the nitrogen 
trichloride in chlorine alone, proceeds by way of re 
action chains of short length, the quantum efticionty 
falling t<j a limiting value in the neighbourhood of 2 as 
the chlorine jimnsuro is mcreosod ‘ Inert ’ gases, such 
as helium, argon, nitrogen, and oxygen, have speiilic 
retarding effects when added to the imxture, and, as 
the pressures are increased, finally deprcias f ho quantum 
eflu lency towards the above himtmg value of about 2 
Variation of the total illuminated or unilluminat-fnl 
surfoto 18 without inoasurablo effect, and it woulil 
appear that the rea< tion chams are mitiated and con 
trolled m the gas phase 

A further stiuly of the induction period lias ehowii 
that hydrogen has a letarding influence on the decom 
position of the lutiogon trichloride numerically equal 
to tliat of lioiiuni 

The inhihituig effect of nitrogen trichloride on the 
hydrogen-chlorine reaction may bo explaincnl in tho 
light of modem views of the negative catalysis of chain 
roactions , and one is led to tho conclusion that small 
quantities of hydrogen chloride, compaiable m ainoimt 
with tho niiiogeu tru blonde destroyed, should be 
formed during the indu< tion period This has been con 
firmed Details of those investigations, together with 
a quantitative interpretation of results, will be pub 
lished elsewhere at an early date 

,1 G A Griffiths 
ROW Mohrish 

Dept of Physical Chemistry, 

Cambridge, Mov 22 

' ChupiiiAn and MrMalion J Sor 95 1 717, 1009, 07,84C 

1910 Nyrrlsh J ( hem ^oc 127,2323 U)25 
■ Cf Noyc* and Haw J Amer ( Aoe , 42, 2167 , 1020 


The Band Spectrum of Silver Hydride. 

On account of difficulties in getting a convement 
80 U 1 CO of light, earlier investigations on the band 
Bpectrum of silver hydride ^ (AgH) were mainly limited 
to a small wave length region at X3180 X3480 By 
means of a device, 1 have now been able to extend 
these investigations to a region including a very great 
number of bands 

The source of light is an electric arc operating in 
liydrogen at reduced pressure Tho positive electrode 
IB mode of a silver alimuumm alloy Tlie aliuninium 
(10 per cent) has a wonderful effect on the intensity of 
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the silver hydride bands, and m addition the troubhng 
N| spectrum disappears completely. The morease 
of the intensity is probably due to a decrease of tern 
perature m the arc—the alloy chosen corresponding to 
the minimum points on the melting diagram of Ag-Al— 
an effect quite analogous to that of the high potential 
small current arc us^ previously 

In this way, the rotational structure of fourteen 
bands belonging to the system m silver hy¬ 

dride have boon analysed and arranged m a vibratioii^ 
scheme It appears from this scheme, that the vibra¬ 
tional levels of the lower electronic state can be ex- 
presjiied by the formula 

F'^iv) 1723 - 33 6v'» - 0 0094u'* 

Tho exciierl electronic state, howev'er, exhibits cer¬ 
tain irrogulantios of spacing m its rotational and vibra 
tional levels, which may originate from a perturbing 
electronic level An approximate calculation of the 
dissociation energy in both states gives us 

D -6300 cm D**19000 cm 

Combining these values with that of the electronic 
frequency of the system - 29,900 cm -i) the energy 
differenco between both products of dissociation wml 
coi respond to a term differeni e of about 19,000 cm 
and sup|>o8ing that the hydrogen atom is left unex¬ 
cited, this difference should fit into tlie term scheme 
of tho silver atom It might bo suggesteil that the 
normal level (*iS) and tho still unknown *D' correspond 
Uy these products, but strong objections could be 
raiseil to this suggestion 

Tho investigation is now being pursued with high 
dispersion showing a beautiful isotope effect in tho 
bands This and the problems already mentioned will 
Iki discuBseil more fully in a future jiaper 

Kbnst Benqtsson 

Laboratory of Physu s, 

Univei’sity of Stockholm, 

Nov 19 

* K BcnjitMon «uil h 8vN»«son C H , 180, 274, 1925 E Hulthdn 
ftOd K V /uuwtdii Phyti Her, 28, 13, 1020 


Properties of Dielectrics in Electric Fields 

I agree witli Mr Addenbrooke, m his letter in 
Nature of Nov 22, as to the desirability of avoiding 
tho illogical nomenclatuie involved in aj^plymg the 
term ‘ dieloctru constant * to a quantity wluoh is 
apt to vary greatly acconling to the prevailing con 
ditions 

I should like to point out, however, that this matter 
has not boon oveilookwl by physicists an<i electrical 
engineers 

Wo believe tlint V Karapetoff ' first uigod tho use 
of the toim ‘ permittivity ' ewi originally proposed by 
O Heaviside * m place of spocihc inductive capacity 
This term m now common amongst British and 
American electrical engineers, and is given as preferred 
to Boocifii inductive capacity, dielectric constant, etc , 
in tiie “Hntisli Standard Glossary of Terms used jn 
Electrical Engineering”, pubbshed by the Bntiah 
Engineering Standards Association m 1926 Further, 
the term ‘inductivity’ has also been proposed 

It might be of interest to point out hero that 
accorebng to Faraday s conception, the specific in¬ 
ductive cajmcity of a substance is a mere number, 
being the ratio of two measurements, one of which js 
m£ule with tho subBt€mce emd the other with air or the 
other (vacuum) as dielectric medium In arranging 
the system of units so that the specific inductive 
capacity of the other is unity, tho quantity still 
romaiiiH a numenc 

According to Heaviside, however, a medium must 
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possess two physical properties if waves are to be 
propa^ted therein, and he therefore suggested it was 
desirame to postulate their real existence, and admit 
that they are measured by the ‘ permittivity * and 
‘ permeabihty * of the substance in C|u6stion, not 
withstanding that the precise physical interpretation 
may remain unknown 

Something similar was done m regard to atomic 
weights, which were referred to the weight of the 
liydrogen atom taken as unity, before the real exist 
enoe of atoms was established 

To this extent, therefore, it may bo stated that the 
‘ |)ennittivity ’ and ‘ permc5abihty * of a substance 
measure real physical properties, though, as in the 
case of the atomic theory with the discovery of 
atomic numbers, a more fundamental property may 
one day be found A Morris Thomas 

The British Electrical and Allied Tnduatrios 
Research Association, 

36 and 38 Kingsway, London, W C 2, 

Dec 4 

> jTho Electric t Ircult , 1912 
< LlecironiftnnetU ilioory , vol l,p 21 1893 

Conjunctival Halos 

The halos fanuhar to those who resort to swimming 
batlis at night present a subject of some interest 
TJiey are reforr^ to in a pamphlet pubhsherl by 
the Ministry of Health on “ Tlie Punhoatum of thci 
Water of Swimming Baths** (1929), p 18, as follows 
“ Owing to tlie difference m composition between 
tears and bath water, any prolougecl swim causos a 
slight mechanical or osmotic conjunctivitis, as may 
leodily be obwirved, after a long swim, by looking 
at a distant light by night, when the light will bo 
heen siurounded by a halo, duo to slight conjuucti 
vitis ” 

Theie are, in fact, two spectrum coloured halos, 
each with its outer edge red, thus indicating diffiac 
turn 08 their cause The inner Imlo shows consider 
able dispersion It is noteworthy that, unlike the 
effect seen through lycopodium <oveiod glass, the 
space immediately surrounding the soiirco of light is 
dark 

The rotlii of the halos are easily measure<] by means 
of a * Jacob’s rod an<l are found to be 
Rtuliufl of red outer edge of 2nd order tialo - 8° 25' 

„ „ ,, Ist order halo-4° 49' 

Tlie second order spectrum is comi>araiivoly famt 
and therefore the first order value is the more trust 
worthy 

Inserting this in the eijuation (a + b) am - (2n + l) 2 f 

and taking tlie wave length of the red light as lOOfxu, 
we get 0 0125 mm as the value of the ‘ grating inter 
val * (a + 6 ) The second order spectrum gives the 
value 0 0120 mm 

It seems, therefore, that the surface of the cornea 
IS covered with structured elements of this order 
of magnitude Shelford Bid well arrived at a similar 
conclusion from other evidence The exi>enment 
described m his “ Curiosities of Light and Sight ’* 
(1899), pp 124 129, imlicates the existence of elements 
inch (0 0127 mm ) m length or breadth 
le refractive index of the cornea is 1 350 (Krause, 
m Helmholtz), and of water 1 333 This differcni e 
IS evidently enough to bnng the structure into 
suftioient rehef to produce the diffraction 

TyndoU {Fhil Mag , [4], vol 11. p 332, 1856) has 
described a similar ^ect m which the centre of the 
nng system is bright Sidney Medmorb 

llie Yorkshire Museum, 

York 
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An Ostrich Shamming * Wounded'• 

The device of pretending to be wounded in order 
to lure marauders from the nest is one that has been 
recorded in the case of a considerable number of 
species of ground nesting birds, mostly belonging to 
the more specialised families So far os I can re- 
colleit, it has never been observed m the case of the 
ostnch 

Dr T A Nash, a former pupil of mine now in the 
service of the Oovemment of Tanganyika, wntea to 
me as follows — * On Ot t 24 last I noticed a male 
ostnch coming straight towards me, not farther off 
than 50 yards The bird trailed its wings as if they 
wore broken, and then seeing me, started off slowly at 
right angles to Us original direction One wing would 
flap 8 j>asrnodKally and then the ostnch would sit 
down, looking backwatds to see how near I was As 
I approaelifwl. the bml would stagger to its feet, 
lumber on a few yards, and then sink down Once 
it ax)j)(^aie<i to bo too weak to stanil up and topplod 
over on to its side, whore it lay panting Feeling 
ceitain that tho ostruh had boon mauletl by a lion, 
I tailed for my ritlo in orvler to shoot it, when one of 
the boys called, ‘The bird is well and only acting, 
it must have a nest near * Leaving one boy ttJ watch 
tho bird, the rest of us rotrmed our ht-cjis, and we 
found tho nobt about 40 yards away fiom whore I Jiad 
first sc f^n t)je bud 

‘ Tho ^ nost ’ simply consistetl of a dealing in tho 
grass, with eight young birds sitting on the j)owdei’ed 
black eaith amidst biokt^n egg shells Other young 
had scuttleil off mto the long gra,ss In addition, 
there was one egg in the nest Without touching 
anything, wo coiuealeii ourselves at somo distance 
off Almost inunodlately we saw tho male trotting 
hack in perfect liealth, accompanied by the female 
'Phe female must have boon at somo distance off, 
feeding, tho malo lading loft to look after the nest— 
and very well ho did il ” 

It is intei'esting to find such inUdligont behaviour 
in SC) primitive a bird as the ostnch 

E W MaoBrxde 

Imperial (^ollogn of S< lenco and Tedmologv, 

South Kensington, London, S W 7 


Letter from Charles Darwin to Lord l>arrer 

T SEND lierewith a copy of a letter to tho late Lord 
Farror from my father, t harles Darwin So far as I 
can ascertain, it has newer been pubhshod It was 
evidently dictaUMl, probably in the afteinoon when 
tirod by his morning’s work His remarks on ob 
sorvation and reasoning seom to me to bo of especial 
intorost A letter on the same subject, definitely ad 
nutting his error, is given m “ More Ijotters ”, vol 2, 
p 373 

“ May 19, 18(58 

“ Many thanks for your notes I do not doubt that 
you are right and 1 wrong How I came to make such 
a bluniler I do not know, for I oxammed the flowers 
repcmtodly I sujipose 1 reasoned from the shape of 
tho caudicle, and it is a fatal fault to reason wlulst 
observing, though so necessary beforehand and so 
useful afterwards I will try to hud a specimen to 
convict myself I wish you or someone could find 
out what insects visit the fly ophrys and for what pur 
pose I am delighted to liear that you are interested 
about tho siiucture of orchids I was formerly quite 
fascinated with these plants, especially with O Pyra- 
midahs and the common hstena ” 

Leonard Darwin 

Cnpps’s Corner, Forest Row, 

Sussex, Dec 4 
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Stellar Structure and the Orlgtn of Stellar Energy * 

By Prof E A Milne, F R S 


I JERHAPS the most striking general character¬ 
istic of the stars is that they can be divided 
into two groups of widely diffenng densities In 
the first group, which comprises the majority of 
the known stars, the densities are of ‘terrestiial* 
order of magnitude, that is to say, their mean 
densitic's are of the order of the known densities 
of gases, liquids, and solids They lango from one- 
millionth of that of water to ten or, in rate cases, 
perhaps fiftv times that of water In the second 
group the densities are of the order of I()0,(X)() 
times that of water Of the second group, the 
‘ white dwarfs only a few examples are known, 
but they are all near by stars, and it is generally 
agreed that they must lie of very frequent occur 
rence in Natuie, though di&cult of discovery owing 
to their faintness Whether stais exist of inter 
mediate density lemains foi futuie observation 
The possibility of the existence of mattc^r in this 
dense state offers no difficulty As pointed out by 
Eddington, we simp]}' liave to suppose the atoms 
joniHod down to free electrons and bare nurlci At 
these high densities the matter will form a de¬ 
generate gas, as fust pointed out by R H Fowler 
But this leavers entirely unsolved tiie question of 
why, under stellar conditions, rnatten sometimes 
takes up the ‘ normal ’ density and sometimes the 
high density Owing to the juobable great fie 
queney of occurrence of dense stars, it might 
leasonably l)o asked of any theory of stellar 
constitution that it should account for dense stais 
in an unforccxl way 

There are two mam theories of stcdlar structure 
at the present moment 'J'hat of Sir dames tleans 
accounts foi the existence of giants, dwarfs, and 
white ciwaifs, hut only at the cost of ad hoc hyjx) 
theses quite outside physics Jt assumes stais to 
contain atoms of atomic weight higher than that 
obseivcKl on eaitli, and it assumes them to be 
relentlosslv disajiiH aring in the form of radiation , 
it appeals to discontinuous changes of state con- 

n uont on successive ionisations, for which there 
ittle wail ant I think it is true to say that the 
majont> of astronomers do not accept this theory 
The theory of Sir Aithur Eddington does not 
claim to account for the observed division of stars 
into dense stars and stars of ordinary density , nor 
does it establish the division of oidmaiy stars into 
giants and dwarfs On the other hand, it claims to 
establish what is known as the mass luminosity 
law from considerations of equilibrium only, that 
IS, without intrcxlucing anything connected with 
the physics of the generation of energy It claims 
to show that the obseived fact that the brighter 
stars are the moie massive can be deduced from 
the conditions expressing that the star is in a steady 
state, mechamcally and thermally It does this 
by making the hypothesis that ilie stars (giants 
and ordmary dwarfs) consist of perfect gas Closer 

• Subfftooce of locturw delivered at tho Eoyal IniUtutlon on Doc 2 
and Doc 9, 1R90 
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consideration of the actual formulie used by the 
theory shows that it scarcely bears out the claims 
made for it by its originator The 'formula for 
the luminosity ’ of a star makes the luminosity 
veiy nearly proportional to its eflFective temperature, 
and so the so-called proof of the mass luminosity 
law involves a semi-empincal element, namely, an 
appeal to the obseiwed effective temperatures of the 
stars, for the observed values of wmch the theory 
fails to account Another difficulty encountered by 
the theory is that it makes the intenors of the more 
luminous (giant) stars cooler than those of the 
fainter stars, and it makes the interiors of both 
too cool for the temperature to have any appreciable 
influence on the rate of generation of energy, by stimu¬ 
lating, for example, the production of railioactive 
elements or the conversion of matter to radiation 
The claim to establish tho mass-luminosity law 
from mere equihbnum considerations cannot, how¬ 
ever, bo sustained for a moment We may regard 
a star m a steady state as a system provided with 
an internal heating apparatus (the source of energy) 
It adjusts itself—state of aggregation, density 
distribution, temperature distribution—until the 
suiface emission equals the internal generation of 
energy L But provided the luminosity L is not 
too large (in order that the mass shall not burst 
under ra^hation pressure), it is dear that a given 
mass M can adjust itself to suit any arbitrary value 
of L If, starting with one steady state, we then 
alter L (upwards or downwards) by altermg the 
rate of supply of energy, the star will simply heat 
up or cool down until tho suiface emission is equal 
to tho new volume of L —precisely like an electric 
hre L and M are thus independent variables so 
far as steady-state considerations are concerned 
Tho fact that L and M show a degree of correlation 
in Nature must be connected with facts of an 
altogether different order, namely, with the physics 
of cneigy generation It is essential to recognise 
the difference between the formal independence 
of L and M as rt^gaids steady-state considerations 
and the obsei ved coiielation of L with M in Nature 
The observed mass luminosity law must depend 
on the cucumstance that in some way the more 
massive star contrives to provide itself with a 
stronger set of sources Tho claim to ostabhah the 
moss luminosity law from equihbnum consideia- 
tions only appears to me a ^iloaophical blunder 
Further, it is unphilosophical to assume the mtenor 
of a gas to be a perfect gas , either knowledge of 
the mtenor IS forcvei unattamable or we should be 
able to infer it from the observable outer layers 
When we dispense with tho perfect gas hypo¬ 
thesis and at the same time recogmse the in¬ 
dependence of L and M as regards steady-state 
considerations, it is found that a rational analysis 
of stellar structure automatically accounts for the 
existence of dense stars without special hypothesis 
Further, it shows, as common sense would lead us 
to expect, that the more luminous stars must have 



Januaby 3, 1931] 


NATURE 


17 


the hotter mtenors Here the temperatures are 
found to range up to 10^® degrees or higher, de¬ 
pending on luminosity—a temperature sufficient to 
stimulate the conversion of matter mto radiation 
In addition, it shows that the central regions of stars 
must be very dense, ranging up to 10^ grams cm 
or higher Thus the difficulties met by earher 
theones fall away as soon as the ground is cleared 
philosophically 

The foregoing ideas suggest the followmg as the 
fundamental problems of stellar structure {1) What 
are the configurations of equilibrium of a prescribed 
mass M as jts luminosity L ranges from 0 upwaids, 
M remaming constant ? (2) What is the effective 

temperature T’, associated with a given pair (if, L) 
m a steady state ? (3) What is the value of L which 
will actually occur for the physical conditions 
disclosed by the answer to prob¬ 
lem (1) ? 

Wo observe that the outer ports 
of a star are gaseous Consequently 
we can solve the problem of the 
state of any actual star by integrat¬ 
ing the equations of equihbnum/rom 
the boundary tntoards , we are entitled 
to assume the gas laws to go on 
holdmg until we find that the con 
ditions are incompatible with them 
Wo then change to a new equation 
of state, and carry on as before 
We change our equation of state as 
often 08 may be necessary until we 
arrive at the centre 

The answer to the first of the prob 
loms formulated above has been 
worked out, for certain types of 
source distnbution and opacity, bj 
the method of inward integration 
The results are sufficiently alike to 
be taken os affording insight into the 
nature of stellar sti ucture m general, 
and are as follows For a given 
mass if, of prescribed opacity, there 
exist two critical luminosities Ly 


* centrally-condensed * The physical ongin of the 
different t 5 ^pes of configuration is simply the varymg 
effect of hght pressure For L - the light-pressure 
due to L 18 just sufficient to distend the star against 
its self gravity and mamtain it in the form of a 
perfect gas For L^>L>Lq hght-pressure is so 
nigh that foi equilibrium to be maintamed gravity 
at any given distance from the centre must be 
assist^ by concentrating as much matter as possible 
inside the sphere m question , when this process 
18 earned out for all spheres, we got a central con¬ 
densation For 7>o>L>0, light pressure due to L 
IS so low that the mass cannot support itself against 
Its own weight m the form of perfect gas, and 
collapse sotH in until the gas laws ai*e disobeyed 
The diffuse configurations L ^ arc unstable with 
respect to small changes of L 




and Lq (L^ > Lq) such that for 


I-IGS 1 and 2 -The linear iw’rlm of steady nUto confluuratloiiB of a maaa ^f, of proscrlbwl 
opacify, a« iU luinluoaitv L varies (I ho dwarfs are flio collapHod con 

IlKuratlonaof the genoral theorv Pho h iiuh ii h ddloKton poly tronim are the kobooub 
dhfuse conflfturationa of the general thtory they arc uneUhfe In gomtral with 
n gard to deviations of Z/on either aide of the vahie /, The (Mnitnrily condLuaed 
eeritw liaa not been fully worked out—It awaits the ronwtruction of certain tables— 
but it Jiiay bo provieioi>all> Idcntilled with slurs In the stale of giants and ordinary 
dwarfs The diagram Is to !>« undeTstfHMl us classllli utory not evolutloiuiry ) 
(/!«>= tentral dtiwlty external radius ) 


L>Li no configurations of equih 

bnum exist, for L^>L>Lq the density and tempera 

ture increase very rapidly as the centre is approached 

(^log ^ 90 that m the centre there is 

a region of very high temperatures and densities 
where the gas laws are violated, for L==Lq a 
diffuse perfect gas configuration is possible , for 
Lq>L>0 the only perfect gas configuration w a 
hollow shell provided with an internal, rigid support 
ing surface of spherical shape Since m Nature no 
internal supporting surface is provided, to find the 
actual configuration when >L>0 we construct 
the artifioiafly supported hollow configuration and 
then lemove the supportmg surface The moss 
must collapse, and collapse will proceed until a 
steady-state is attamed m which, except for a 
gaseous outer fringe, the gas laws are violated 
Such configurations may be termed ‘ collapsed * 
Configurations for which Li>L>Lq may be termed 
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For lollapsc'd or centrally oorulcnsed configura 
lions the (ontie will bo occupied by a gas in a 
degcncfato state When the mean densilns or 
effective teiujieratuies of collapsed oonfiguiations 
are cuiculated, using the Fermi Dirac statistics 
for the degenerate gas, they are found to agree 
with the observed ordei of magnitude for wtute 
dwarfs Thus, collapsed conhguj ations may be 
identified with white dwarfs A white dwarf is 
thus a dense star simply because its luminosity is 
too low, and its hght pressure accordingly too low, 
for it to support it^ own moss against its own 
gravity From another point of view the calculation 
affords an observational venficationof the numerical 
value of the ' degenerate gas constant' the co 
efficient K in the degenerate gas law p = and 
so a check on the Fermi Dirac statistics 

If collapsed configuratu>n8 may be identified with 
white dwarfs, centrally condensed configurations 
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may bo provisionally identified with ordinary giants 
and dwarfs, though the full determination of the 
properties of cent rally-condensed configurations 
awaits the consti action of cortam tables Centrally- 
condensed configurations appear to have the pro¬ 
perties that os L decreases from to the 
effective temj>erature rises to a maximum and then 
decreases agam Tins would correspond to the 
observed division into giants and dwarfs I give 
this deduction with some caution, ew it is not yet 
demonstrated rigorously in the absence of the tables 
above mentioned 

A point not yet settled is the question of the 
continuity of the senea of centrally condensed con 
figurations with the collapsed oonfiguratioris (-h'lgs 
1 and 2) There arc indications that txs L passes 
thiough Zq from above to below, tlie oxteinal radius 
of the configuration may decrease discontmuously, 
the gaseous envelope collajising on to the dense 
(oro If this IS confirme<l, it would follow that a 
star, when its steady state luminosity L falls 
through a certain critical value (dcpcncung on its 
mass), exhibits the phenomena of a iio\a or 
temporary star h’oi it would have to disengage a 
laige amount of gravitational potential energy in a 
short time, so that the actual onnssion would under 
go n temporary intrcase, falling again to a value 
just lielow its previous value It would bo highly 
intercstmg to have observational data as to the 
densitUH of a nova before and after the outburst 
The caily tvfic spectrum of the later stage of a 
nova may indeed be taken to indicate a high 
effective tem|Muature, and so a small ladius and 
high density, in accoidance with our prediction 

The impoitant point about all the foregoing 
analysis is that it involves at no stage any special 
pro])crtieft of matter or special assumptions The 
observed features of the stars aie thus found to 
depend only on the most general projiertiCH of 
matter m association with light pressure 

A question logically distinct from those is the 
origin of stcllai energy Here we require to know 
something of the physics of oneigy generation 
The following suggestions arc frankly of a spccii 
lative chaiactei Let us assume, in accordance with 
a hypothesis fiist made by Jeans (not bis later 
hyjKithesis of super radioactive atoms),that protons 
and electrons can unite to form radiation Then 
thermodynamic considei ations show that the pro 
cess must be reveisible —pliotons can generate 
matter Wo know that matter at oidmary tem- 
peiatuies is stable Hence vo may postulate the 
existence of a critical temperature above which 
the process can go on in either direction Suppose 
this tiitical temjiernturo has been passed at 10^^ 
degrees ('akulation then shows that at 10^^ 
degrees almost the whole of the mass in an enclosure 
would be in the form of radiation, and further, that 
lowering of the temperature of the enclosure would 
result in more of the survivuig matter present dis- 
appeanng in the foim of radiation The process 
IS in fact the thermofJynamio opposite of evapora¬ 
tion steam condenses to water with emission of 
energy, and the process is accordingly encouraged by 
cooling, matter ‘evaporates' (to radiation) with 
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emission of energy, and the process is encouraged 
by cooling Now, the centre of a star is a sort of 
thermodynamic enclosure with a slight leak It 
follows that if (as the steady state theory indicates) 
the central region of a feurly lummous star is at a 
temperature of 10^^ degrees and a high density, 
then this central region is effectively a reservoir 
of very dense radiant energy, with a mere spnnlding 
of ordinary matter present Natural cooling of 
this reservoir provides the star's emission to space, 
and the reservoir is itself maintamed by the con¬ 
version of matter into radiation inside it and on its 
confines 

Calculations baaed on this idea are consistent with 
the usually accepted evolutionary timescale, and pre¬ 
dict a rate of ‘ generation ’ of energy«per gram of the 


right order, namely, c 


dT 

throughoutthemasa 


of the core, where -dTjdt is the rate of cooling 
The rate of loss of mass is given by the usual 

formula ^ combination of these for¬ 

mula it IS found possible in principle to estabhsh 
a relation linking M with T, (the central tempera¬ 
ture) , this IS the ad<litional relation which, by 
expression of T. m terms of L and M by means 
of the steady state theory, must lead in due 
course to a mass luminosity correlation Whether 
it agrees with the observed mass luminosity law 
remains for future investigation, but it is a final 
aatiflfaciion that, after first considering L and M 
as independent variables, we are able to use the 
equihbnum configurations thus disclosed to arrive 
in outline at a solution of the problem of the actual 
correlation of mass and luminosity in Nature It 
is to be note d that the star’s generation of energy 
IS naturally non explosive, for it is simply a con¬ 
sequence of the natural tendency of the star to 
cool The star behaves, in fact, simply like a freely 
coobng body containing a central region of very 
high specific heat—namely, a pool of intenso radiant 
energy, which is gradually drained away though 
partially reinforced by the conversion of matter 
From this point of view, it is not that a star descends 
an evolutionary path because its rate of genera¬ 
tion of energy slackens , it is rather that the act 
of evolving and the act of radiating energy are 
identical 

These suggestions as to the origin of stellar 
energy and the mode of stellar evolution are not 
to be pressed They are to be sharply distinguished 
from the steady state theory, which by the rational 
process of proceeding from the known stellar ex¬ 
tenor step by step into the unknown intenor 
indicates an mev it able senes of configurations which 
correspond to the observetl bifurcation of celestial 
objects mto ‘ ordinary * stars and ‘ dense ’ stars 

Notb —The fundamental result of the rational 
method of analysis of stellar structure desenbed 
m the foregoing article is the division of con¬ 
figurations into two types, the ‘ collapsed ' and the 
‘ centrally condensed ' The existence of these two 
types can be demonstrated without comphoated 
mathematics by the following argument Let 
{CorU%nu€d on p 27 ) 
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Biology in Education and Human Life 

Bv Prof A V Hii r, K S 


D uring tlie last quarter of a cenftirv^ it haa 
gradually bet n reahHod that biologic al h( r at 
no lens than ph^mcal science, has an important 
role to play m tlie affairs of human life Man is a 
creature partly of his mhontancL (which we art 
]UHt beginning to understand), partly of hm environ 
ment and education (w^hich have long been matters 
of study and discussion) His nature, as a sensitu e, 
responsm, and creative bting, is dtUrmined partly 
by the material—in a wide biological sense—of 
which he is constructed, partly by the treatment 
to winch—m divtlopmtnt and education -that 
material has been subjected 

Human Nature and Environmeni 

J would not denv—far from it—the tvtienu 
importance of the environment of the traditions, 
of tilt stortnS of we^alth and knowJ(dgt, of the 
aetumulations of wisdom, wit, and loving kindniss 
which Huiround us Do not imagine that (‘xpen 
mental scieiu (* leads necessarily to materialism in 
those who follow it Like Martlia, iiultid, we an 
often eumbertd about mueh serving in our laliori 
tones we Fiave to Fie careful and troubled about 
many things—intluding the woiking of oui app u 
atUR wFiieh leaves us often, alas, with too little 
time for reoebng or reflection Tliosi of ^^ou 
howe^ver, who, like Mary, have e hose u llu gcMul 
part, do not be too sure that we poor t xpe ntm nt il 
scientists are entirely lac king in apprec lation the 
more spiritual affairs It is only when provoked 
liy theological dogma, or F»y prejudice bliuding 
people’s eyes to the most evident facts, tiiat we 
lose our heads and tempers and bicome lircaktrs 
of idols Naturally, I think, wo are sane and 
reasonable people, people who if treated with a 
little kindness and understanding mav often be 
made quite decent members of siRiet} Admitting 
hove ever, the value of the accumulated wealth and 
wisdom in our environment, of the culture stored 
by centuries of thought and labour, the hard facts 
of experience and experiment tell us certain things, 

• Bnftui the Henry Sidnwlck Memoiiul Lecture dt livcred ut Ntwnham 
CoUeire Cumbrldse on Nov 


which (aiinot be (hnied, as to tlie biological back 
grouiul of our human natun These things, of 
w hu h HO many e dm aiesl ^vcople aic quite, or almost, 
unaware, are what 1 wisfi to discuss Jure 

Each e)f ns arose from tlie union of two coils, 
one of winch alone dotide^d the m\ to which wo 
belong Our mhenlanee of bodily^ cliaractenstics 
and of mental tend( m us was del* mimed liy certain 
elements m thosi cells, elements the separate 
e^Mstenee of which is as certain as that of atoms 
and ele e troiis Our hexlu s and om ne rvous systems 
developed jii i ccitain wav, affected—but not 
St ttle d— bv our envirunme id, through the continual 
division of those cells TJu' liiushed ])roduet" our 
selves - depends for its piopc r fimetiomng upon a 
variety of nuasuiabk f u tors, iidertial and cxteinal 
to the body Oui ehildren inherit the same 
tendeiuMs ind ]>ossiluhtu s visihh or latent, as 
W( do, masked or < vaggeuated hv the tendencies 
aiiel possibildit s of the ir otlu r paienls Health and 
hti]ipimss, poviei to eontnbule to the common 
stock, ale Imked as fuiutujns eff the many variable's 
ofinluutaiue and sunoumhugs The pocuhantics 
of liraiii and nervous system, of internal sc ere turns 
and digi stjon, au mingle d willi eeJncation and 
cnviioiumid, with p<*etr\ and le Iigion, mjiHidiKing 
minel and c harac te i (Jreal, the re fou , as arc our 
biithijghts e)f enviMJununt, vast is an llic un 
(oiiNCious elleets of tiaditioii iiul iqiljiingiiig, we^ 
delude ouisihes if we do not n e ognise tluit tin 
nitiin of man the individual, anel of mankind the 
organised soculy, depends m laige rncasuu on 
bioleigieal fadeus 

Int (ilNEKAL kiNOKVNCh Ob BjOLOOV 

U IS easv to be^ too ignorant eif these demnitary 
f u ts it is po'^sihk for giown up men and women, 
otheiwise eeliuuled people, to be wFioIly unawaie 
of all that pertains to the sejencf of living things 
Even among seuntilie men theunselves, many are 
(pjite luiioce at of any ac epiaiiitaiice witli that major 
half of natural know ledger whuh ceunts under the 
category of biology Wliat woulel they say of a 
biological colleague who knew nothing of ekmcntaiy 

a4 
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a]gebra> aWio couJd not iiso fljinple physical appar | 
at* 18 , who had nfvtr learnt to employ a balance, 
who con Id not t-<'Il the difference between moin<n 
tnm RTid < nergy ^ So grt at indeed la their innoc cnee 
that niony <tl tlum anppoae the problema of biology 
to be quite simple, onl^ rather messy and in¬ 
exact ^ IJow many historians, scholara, lawyers, 
even philosophers, have any biological knowledge ’ 
Vet what would they think of a biologist who 
was (ompletclv ignorant of history, literature, or 
philosophy, who could not read a single foreign 
language 1 It would sc< m, however, that to be im 
versitl in matters so inipoitant as those with whuh 
biolog} deals, and withal of such su pi erne inten st, 

18 no Jess tci he de])I()i(d than to be quite unkainid 
in humane htteis 

It IS posKil)I( in the Uiuvorsitv of (’anibiidgc to 
obtain an hoiuiuis degree in science by taking tin 
INTatuial Scuncis Tiijios and studying only pfi^sits, 
ehenustry, and malhtniatits It would be equally 
possible to take tlirei bioiogu al sulqicts, ]>ut th<st 
would IIIcesHitatc^ at least a ci rtam knowhdgi of 
(hcmistrv and physics No man or woman, 1 feel, 
sliould be abk to go out fiom tins plaie with ihi 
hall mark of a siientmt who has not taken, hen 
or at school, some course in gi ntral biologj Many 
unfortunati s, gifted with no power of solving 
equations oi of conjuring with triangles, struggle 
fur ytars in attimjiling to pass the mathcmatital 
t xamiiiatinu for matiiculalion in various um 
vtisitus and >et tlun is no reqmremi rit at all 
of knowledge far moie fuudameutul to human life 
than matheniatiiH Latin our eluldmi must taki 
in the ‘ Little Lo ’ Latin is issential to the 
piojar undeiHlandiiig of hlcratun biology only 
to tfie ])iopi r uiuk istanding of man ' Mathematics 
and Ljitm art an < \eellent discipline for the mind 
granted for those who have that kind of mind But 
would ^ou teach them tlieso to the oxtluHiou of all 
more natural knuwkdgt I Would oui lolkagues 
in those subject h, often knowing nothing of biology, 
dare lo asstrt that time is no mental discipline to ) 
be found in the study of lift phenomena ^ Few 
disLoveru^ are of such general significant, such 
univerHal ajiphcation, not many facts have had such 
an cfio(t on human thought in all its aspects, jts 
that of evolution Art the impluations of e\olu- 
tion of less signihoam o than those of the bmoinial 
theorem or of Latin grammar ^ 

Koonomics deals with human life, with man in his 
social aspects , it lannot fail to be concerned with 
problems of population, food supply and transport, 
pubho health, heredity, eugenics, psychology, and 
medicmo all matters of great sigmficancc in 


I volving, if they are to bo properly understood, the 
biological factor How many economists have any 
acquaintance with biology ^ Admitting the value 
and importance of history as a factor in political 
economy, admitting the mental discipbne of the 
classics and (for the sake of argument) the greater 
grace and digmtv of the writings of those who have 
been brought up on Greek and Latin , admitting 
that mathematics enables the student to think m 
terms of flux and change, and is bound to aid in a 
study mvolviug prohabihty and the laws of large 
numberH of differing individuals admitting all 
these things, is there no place for biology in a 
scheme of teaching and research m economics ? I 
do not imply that economists should be experi¬ 
mental biologists We teach physics and chemistry 
to our medical students, not because we expect 
most of thorn to use these sciences in their practice 
—thev certainly will not—but as a necessary dis 
cipline and preparation for their minds To exclude 
physics and chemistry from medicine would seem 
just as reasonable as to omit biology from political 
economy- 

Bioloov in Rklaiion to othkr Science 

One difficulty in the teaching of biological science 
anscs fiorn the fact that this requires a knowledge 
of othei things of chemistry and physics, of a 
CPI tain mimnium of inathunatics Tt is possible 
for a mathematician, a physicist, or a chemist to 
be unaware of most that lies outside his proper 
study {Such narrowuiess is rarely found m a 
biologist his work requites at least a nodding 
acqunintunec with the othti sciences Except 
to the pure natuialist, and often uideed to him, 
the phenomena of life are hound to raise questions 
of chemistiy and physies, or of meteoiology and 
gtogiaphy, at every tuin The coefficient of 
thernml expansion of water, for example, and its 
vrnation with tempciaturc, determine the relative 
ueliness of cold and tropical regions in living 
) fauna ('urreiits and climate, temperature and 
ladiation, the constitution of the land, the com 
position of the air, tJiese determine the incidence 
and possibilities of life The concentrations of 
phosphate and nitrate m sea water are limiting 
factors in tlie amount of its hving material , 
solar ia<luition acting on the plankton deterraincs 
the great growth of spring and early summer 
The presence of carbon dioxide m the air, of 
iodine, calcium, and oxygen in the streams such 
factors, and an infinite variety of others, provide a 
necessary basis for any discussion of the natural 
habits and development of animals and plants 
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Often enough the physical and chemical questions 
provided by life are very complex and diflficult, 
requiring special training and experience for thoir 
solution Herein, indeed lies the difhculty, not 
only in teaching biology, but also in tempting the 
ablest minds to take it up as a profession 

This difficulty can lie solved only b\ a com¬ 
promise In its elementarv stages the study of 
biology provides little of the discipline which we 
associate with mathematics, or with Latin and 
Greek There is no pons asinorum theie are 
no things j)cculiarl> difficult to niukrstand , 
there are no problems to soUo, no examples to 
set, no proses to translate, no poems to juggle into 
hexameters The ramd, like the body, can onK 
be trained to its best performanci bv setting it 
to do what js haul, m facing and o\trconijng <liffi- 
(ulties, in making otTorts not meielv of npetition 
but also of achievement Elementary biolog> 
provides httle of the mental gymnastus which 
we associate with these older stuebes Moreover, 
in all but its simpler stages, biology requires a 
knowledge of other sciences without these 
large helds of it are meaninglosa The tciidenoy, 
therefore, and in principle a good one, is to tench 
those other sciences first ITiikss, however, wo 
aie prepared to tolerate a degree of spi c lalisation 
in onr schools which is undesiiahlc both for cduca 
tion and for science itself, there is little tinu or 
opportumty left for still another scientific subject 
Biology in consequence is left to take a second 
placc~or no place at all—at school The ])est 
muids of the coming goneiation are steeped m 
mathematus and physical science—if m any 
science—and it is difficult later to draw them off 
into biology 

Kecruits to Biulooy 

111 the post the recruits to physiology and otlior 
biological subjects came largely from those who 
hod studied classics and mathematics in their 
earher days and then decided to do\oto thcinsehcs 
to natural science The Science Tripos at Cam 
hndge—as it was—h£wi a great advnntago in tins 
respect, by leading many of the ablest students 
to study one at least of the biological subjects 
Tlie possibihty of taking mathematics, as well 
as physics and chemistry, has largely closed that 
channel I am sufficient of a reactionary to feci 
some of the advantages of the older traditional 
type of education The practical difiiculty has 
ansen owing to the much more widespread teach 
mg of science at school In previous days we 
came to a umvorsity with our mmds open, and if 
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we decided to study science we chose our subjectfl 
without prejudice By the time, nowadays, that 
a student has spemt at school some years already 
at one subject, ho is unlikely to be so rocklesa 
as to burn his boats and tiansfer his allegiance 
elsewhere Moreover, there is such a demand by 
their teachers for men and women of the highest 
ability, that every possible inducement is offered 
them, if they be able enough, to remain where 
they aic 

I know tiiat iny mathematical and physical 
fiiends would he deeply grievtsi — and quite 
iightB, from then own point of view—were we 
hiologusts alil< to tap the source of their ablest 
students Oui piohlcuis, however, are at least 
us important, at Icist as interesting, and far more 
difficult tlian theirs, and T lia\o no doubt at all 
that many of the ablest woikirs in our universi 
ties who now devote tfiemsel\es to mathematics, 
|)h}sics, and cheimstiy would have made, hod they 
been caught caily, {([iially distingLUshed biologists 
I am suic indicd, that many of oui classical or 
legal filends, had they been gi\(Mi the chance, 
would have done at least the same they are not so 
incompetent citfie? ^ As a practical st(p, biology 
must demand that, with all its intellectual interest 
and its impoitincc in human affaiis, it should he 
brought HullMKiith to the attention c>f hoys and 
girls 1o enal)Ic them to decide with their eyes 
ojKii whethci tliat, or something else, is what they 
wish to studv The quality of oui recruits would 
use, could time he found in the last few years of 
school to intuHlucc, in a general way, the ideas 
and posmhilitics of hiologu il science Those should 
ho regarded as lacking education who are al 
t<iget}ier ignorant of the natiiie of living things 

Bioloov Essfntjjvl Factor in Education 

The discipline of tlie imiid, important as it is, 
is not the only object m cdmation, any mon than 
IS the production of athletic champions tin cliitf 
pin pose of pJi\sKal training Many of the Kub 
jects taught at s( liool—histoi y, geography, modern 
languages, poctrv, divinity, uuihic — arc to be rc 
gardocl rather fiom th(» point of view of thtir 
cultural value than as simple mental gymnastics 
Exjtonenoo has shown that biology also can l)c 
included m this larger tategoiy, even for children 
of a relatively t( mler uge An admirable pam¬ 
phlet, “ Biologv m the Elementary Schools and its 
(Vmtnhution t^^ Sex Education ’ , published by 
the Amcman Social Hygiene Association, de 
siribes a senes of experiments m the teaching of 
biology, even to quite young children, by a group 
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of uympathetic and intelligent people ** To chil 
di-en in general, regardlcHH of their upbringing, 
the ^orld of living nature is vastly interesting ” 
“ Childion have sliown in the course of their Htudies 
m biology ample evidence of their ability to classify 
facts, recogiuse relations between ideas, make 
generalisations, fonniilato results '* “ They have 

found new jiroblenis in old haunts, have examined 
them resourcefully, critically, objectively It is 
true that such teaching requires more skill and 
understanding, more foietbought and preparation 
than much of the establishtxl routine of the schools 
Biology jioorly taught is us bad as history poorly 
taught To introduce biology wholesale, and 
without the provision of intelligent and s^rn 
pathetic teachers, might be dangerous and would 
certainly loivei its value as an ingredient m a 
humane and liberal education IaI us letain 
without question the subjects which disttphne 
the mmd by their formal jirecision, their logical 
difficulties but among those which are taught 
in order to breed a wider understanding of the 
world, I would urge that, in the ideal seliool, 
biology in its geneial asjiecls should have an 
assured and honourable place That jihvee, how 
ever, must be aequiied gradually 

In a vanctv of wavs such a imnimum of biological 
knowkslge aa 1 would have every cluld possess can 
minister to Ins or hei needs and tlioughte and 
difhculties The probk ms of sex aie much simpler 
if seen from the natnial and objective point of 
view ReprcKiuotion is an honest and straight 
forward matter from the biological aspect Inborn 
differences in mental and phvsical qualities, and 
the manner of then origin, arc essential factors in 
the structure of soiietv our views of luimaii 
relationships aic' bound to be affected by the 
existence of such differences—and to bleed rational 
views on human relationshqis is one chief purpost 
of education The basis of the family or the tribe, 
the relative effects of inhentnnce and environment, 
the aristocratic or the democratic principles m 
govenimemt, all these are raattcirs which bvely 
young minds will ponder and debate, and which 
ultimately depend uptm the intrinsic properties of 
'man, the biological umt Problems of mental and 
bwlily health, of nutrition, of physical training, of 
disease, he longing naturally in one sense to medicine, 
are most readilv approached by children, aa by 
adults, through the eliannol of bioleigy 

It IS possible, e»f course, to trade on ignorance, for 
gelfish and even for unselfish ends Those who 
beheve in war may object to enlightened education 
on matters pertaining to reproduction as likely to 


diminish the supply of * cannon fodder * Those who 
desire to maintam the nghts of inherited power, or 
rank, or wealth, may prefer to uphold the biological 
fallacy underlying an anstocratic constitution of 
society Those w ho look to socialism as a cure for 
human ills may try to disgmse the fact that all 
individuals are not, and cannot conceivably be 
made, alike m quality or character To all, how 
ever, who desire to know and to spread the truth 
m such matters, trusting in the good sense of man 
kind, there can be no question that if the claims of 
biology are v^enfied, it is right to demand for it a 
proper place m etlucation 

Inhrbitance and Eugenics 

(’'an tin claims of biology be verified? I wuU give 
a few examples Let us take first the subject of 
inheritance, and assume (for the sake of argument 
and simplicity) the gene theory of its mechanism 
In neent years, owing to careful experimental 
studies, the maipier in which natural character¬ 
istics are inherited or handed on has become 
apparent, if not in detail, at least m general 
outline There are many common fallacies about 
inheritance, derived from imperfect expeiimental 
knowledge or l>v false deduction from experience 
Much of so callenl eugenics is based upon such 
fallacies It iH oft<ui imagined, for exampk, 
that by preventing the breeding of feeble minded 
individuals the race might in a few generations be 
c()inpletel\ leheved of the burden of feeble minded 
ness Assuming (to quote Jenmngs) that the 
feeble luineled make up about one third of one jjer 
cent of the jwipulation, it is possible to compute 
that about ten jKr cent of the population bear one 
of the defective genes, a pair of which lead to the 
def< ct in question tn a population of 50 millions 
there is a group of 45 millions liaving none of the 
defective genes at all , another group of 6 millions, 
quite normal minded but with one defective gone, 
people whom we may desenbe as carriers of foeble- 
mindeflncss, the defect being latent but ready to 
appear in the offapnng if combined with a similar 
one from the other parent, and a minor group of 
1GO,0(X) actual feeble minded, earrymg two defective 
genes If both the second and the thiixl groups 
together could be prevented from breeding, feeble 
mindedneas could be ehminated in a single genera¬ 
tion This, however, in our present state of 
knowledge, is quite an impossible achievement, 
there is no way of rcxjognising a defective reces 
Bive gene except in its occasional effect on the 
offspnng If w^o could prevent—and to this there 
are merely the usual sentimental objections— 
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the breeding only of the third group, the actual 
foeble-minded, we should get nd at once of about 
11 per cent of these defective ])eople m the next 
generation 

The procedure, however, of eliminating this 11 
per cent would have affected very httle the reservoir 
of earners, the five milhon just mentioned Re 
peated in the next generation it would have com 
paratively httle additional effect, and would need 
to be continued mdefimtel} to maintain even the 
ground gained I am not saying that this should 
not bo done—it should be done, but vc must not 
expect ton much from it It has been compnte<l 
that if a character governed by these rules 
affected one j>er thousand of the population, and 
if we attempted to eliminate it by preventing the 
propagation of those who possess its two defee 
ti\e genes, it w^ould require 68 generations (or 
2O00-J000 years) to nniucc its mcideni o to 1 in 
16,000 Two morals may be drawn (1) that 
eugemc hindrance to breeding, with the knowlodgt 
w e now possess, might produc(5 a definite but not a 
startling effect m bettenng the race , and (2) that 
usearch in such matters should be pitsscd on, for 
if we could find the means of recognising latent 
defective genes in those who carry them, we should 
have forged a tool which, in a single generation if 
men would submit to its us(, would relievo man 
kind for ever, or at least until they arose siiontane 
ouslv again, of some of the scourges of the race 

Mankind, in all probability, has many millions 
of years yet to run before forces quite outside our 
control finally render the earth unfit for habitation 
Anydhmg which we can do, by reanng a fitter ract 
of men, to makt the future happier and richer 
would seem to be well done Some qualities are 
obviously more desirable than others There exist 
human beings who arc vigorous, wise, virtuous 
others that are not, the differences depend in part 
upon inheritance Could we eliminate the tend 
encicH not only to undesirable mental qualities 
but also to harmful physical ones—susceptibilit} 
to disease such as cancer and tuberculosis, defor 
mities, vanous forms of weakness and unfitness— 
how iiappy and how beautiful a race might yet 
reign upon the earth Look, as Jennings says 
in hi8 book, The Biological Basis of Human 
Nature ”, on what has been done for the breeds of 
cattle and poultry and for cultivated plants Shall 
we use, it IS often asked, our knowledge of genetics 
for the improvement of domestic ammals and 
fruits, and neglect the xnfimtely more important 
improvement of the human stock ? This is the 
question which eugonists ask The answer—to 


some a very unexpected one—can readily be given, 
loosely quoting Jenmngs’s words 

“ There is no obstacle m the known principles of 
genetic science to the attainment of such a result, 
provideil wo can decide on the quahties we wish to 
preserve or promote in our human stock, and pro 
\ided that the necessary methods are applied with 
the necessary thoroughness for the necessary length 
of time The thfiicuUies are not in the thooiy but 
m the practice A practical brinnier must be placed 
m complete control with instructions to fear not 
God neither iTgard man in the execution of his 
project He will mate a few individuals possessing 
characteristics as near the flesired ones as ho can 
hnd, and he will stop the propagation of the rest 
Then he will proceed to hnng to light the defectivi 
genes by reycrsing tJie rule of family eugemes, that 
IS the canons against inbreeding The seldtcxl 
progeny of his first cioss will lie inbnvl, as cattle 
are inbred This will bring together, on the one 
hand, defecti\ c genes, on tht other, (Icsirablo genes , 
the results will appear in the personal cliaractor 
istics of the indi\ idnals produced A great stock of 
defcctue and defoinied inebviduals wdl ap{>ear 
along with a number that are not defective or are 
Jess debetive Those showing undesirable trait-s 
will again be eliminated, the rest again inbred 
By a (ontiniiation of this jirocess, with at times 
judicious (rossmg of superior individuals followed 
byfurthd inbreeding and elinunation, thi defective 
and unrlosirabk gems will gradually be uiicovend 
and removed from the raie In this wav after 
many generations a rme wdl ha\o been piodiieed 
all of whose indivuluals show tlie combination of 
eharactf nstics sought a i ombination of the highest 
eharactensties found in man (so far as none of 
these aie me oriqiatible with the others) The 
obstaehs to the jiroduetion this result he not in 
the theory of the matter }>ut in its practue 
Obviously, howovtr, tlie praitieal obstacles are 
mhiiperabk ” 

Mankind would not submit to the tyranny le- 
quired 'Ihis type of euguucs, based upon the 
analogy of the domestic ammals, <loes not lie within 
the bounds of jiractiealitv 

Actlicajions Hiologx 

The first and jieihaps the most diamatic aj)]>h- 
cations of mcxlern biology have been in the pre¬ 
vention of disease Pasteur followed up his 
deniouHtration that spontaneous generation does 
not oociu, with the discovery that infectious 
diseases, such as typhoid, diphthena, and pneu- 
moTua, are caused by livmg oiganisms Most of 
these arc bacteiia many of the lest, like those 
of measles, aie too small to lie sex^n Otheis are 
of an animal natuie, like the active causes of 
malana and sleepmg sickness Together with 
such (discovenes arose the science of parasito¬ 
logy The bfe histones of vanous piuwisitefl were 
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unravelled, with the result that it has been possible 
m many cavses to stamp out the corresponding 
disease or afTection Frequently there is an 
assiviation between some parasite or animal and 
the microscopic agent of some disease Anti 
typhoid infxjulation, the control of diphtheria, the 
elimination of malaria over wide areas of the earth 
—these liave been some practical consequences of 
such work No longer do we think of disease as 
due to evil spints, or as magic sent by God for our 
punishment In such matters biology has cer 
tainl^ produced a verv evident effect 

In the economic fidds of agiiculture, forestiy, 
and (at tie raismg the study of parasites and of the 
organisms of <lisense has proved no less important 
Tliroughout the Biitish Doinimons to day there is 
urgent need for yoologists and botanists, young 
men of enterprise and scientific tiainmg, to aid 
in solving impoitant practical pioblems The 
demand is far greater than the supply At the 
present time, at Plymouth, a certain degree of 
success seems already wit Inn range in jiredicting 
the quality and the approximate locahty of herring 
fisheries from year to year Watci supply and 
sanitation require biological knowledge, bnctoiio 
logical te^chnique The transport of living fruit 
fiom the ends of the eaith is a joint problem of 
biology and engineering Tiie ire(^7ing of meat, 
the diying of milk, the preservation of eggs, the 
canning of hsh, the safeguaiding of vitamins in 
food, the standardising of dings, all sia h matters 
iinphcitly assume a ccitain buJlugiral knowledge 
These are not unimportant things in Iniman life 
Constructing Latin verse or studying Greek philo 
sophy may Im? better g\ninastics foi the mind, but 
even (^abinet miiusteis and leiuler writers might 
find a little liiologj useful for aa understanding of 
the world 

It 18 not neiessar^ to insist upon the close rela 
tion between physiology and modicino, the oldest 
almost of all sconces and aits No man has 
served modicme better than William Harvey, 
who by the vivisection, as he says, ‘ of toads, 
serpents, house snails, shrimps, crevasses, and all 
mannei of little fishes ”, together with a host of 
other animals, discoveied the ciiculution of the 
blood—the greatest single discovery in the whole 
of medicine From his day downwards along the 
years the services of physiology to medicine, 
and to the alleviation of human disability and 
suffenng, have accumulated Not many of us 
are doctors, but most of us from time to time are 
patients To undeiBtand even a little of what 
medicine means, of the general prmoiples upon 


which it is based , to regard ourselves objectively, 
when we are sick, as an expenment, to think of 
pnbhc health, of medicine, and of surgery in con¬ 
crete terms instead of as a form of magic surely 
if an elementary knowledge of biology can secure 
these things—and I think it can—it deserves a 
better place in our cumcula Perhaps the most 
important service of biology is to give men a 
reasonable attitude towards life 

PsVCHOLOQy 

These are practical affairs In universities, 
however, and in schools, we study things not 
merely because they are practical but chiefly 
because they are interesting things that are 
interesting will be practical enough m good time 
In most branches of learning, we have to weigh 
the value of human evidence Evidence, as we 
know, 18 coloured by emotions and desires few, 
however, realise how often or how much Why 
is it that one person, or one group, inevitably 
draws one type of conclusion from the evidence, 
another draws a different ? In our conscious 
minds we aie honest, or wo try to be honest, 
enough why, however, do we leach different 
conclusions from the same apparent facts ^ In 
historical matters we must often ask whether it is 
not more probable that human senses were de¬ 
ceived, that human judgments were at fault, 
than that such and such a thing ever happened 
at all In records of miraculous cures and of 
wonders of all kinds, in the tales of witnesses of 
accidents in ordinary life, we know how our 
opinion of the value of evidence must always be 
tinged with a certain scepticism The senses of 
man may lie deceived, his sensations may be mis¬ 
understood or misinterpreted, his judgment— 
especially aftci the event—may be distorted by 
what ho wishes, or thinks he ought, to bcheve 

These are matters of human psychology and 
behaviour and psychology is heumi upon the 
physiology of the senses and the brain Those 
who have no idea of the mechanism of sensation, 
who bebeve in the absolute existence of all they 
see or hear or feci, who do not realise that these 
are simply judgments, summaries, pictures in the 
neivous system, of millions of nerve messages 
received from their peripheral sensory organs, 
are all too ready to be led astray mto false judg¬ 
ments of fact Thus arise beliefs m the existence 
of things that do not exist at aU, outside our own 
sensations Common superstitions, magic, spint 
photographs, premonitions, all the incredible 
thmgs we read even to this day m the doily Press 
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about omens or curses or bad luck—these would 
vanish ihto thm air were the evidence to be ex 
amlned objectively m the light of what la known 
of the fallibility of human senses and judgment 
I have often thought that a university should have 
a professor of conjuring to demonstrate how easily 
we can be deceived and a reader m mental dis 
order to convince us how much our judgments, even 
of matters of fact, may be affected by our expecta 
tions, our state of health, our emotions, our desires 
Psychology, to the degree that it has an objec¬ 
tive basis, IS founded upon observation and experi¬ 
ment on animals and men * Behaviourism ' may 
not be so important as some of its advocates 
claim conditioned reflexes may not be the ongm 
of all our actions, as certain enthusiasts maintain 
psycho-analysis may invent, as well as discover, 
the hidden causes of our mental states Other 
sciences also have made grave mistakes ui then* 
youth Which among them shall first cast a 
stone at psychology ? How often has physics 
discovered a complete formula for the umverse ? 
How often has the mystery of life been solved ^ 
Based, however, on the physiology of sensation, 
on the objective study of reflex and cerebral 
activity, on observation of the behaviour and 
development of animals and men, on the analysis 
of instinctive actions and mtelligent reactions 
based on these there can be no doubt of the im 
portance, or of the future growth, of psychology 
Psychology is a biological science—biological m 
its widest sense—and it has great gifts to bruig 
to the other branches of human knowledge m 
allowing us to appreciate and understand men s 
motives, men’s mstmets, men’s behaviour as 
individuals or m larger grtmps, and the various 
disturbances which affect their minds and conduct 
We can take a more charitable view of appar 
ently perverse behaviour if we roahse that abnormal 
mental states are relatively common, and that 
desires and emotions, feelings and memonos, 
underlie all human conduct We shall bo more 
likely to be reasonable ourselves if we recognise 
the imperfections of our cerebral machinery, if we 
appreciate our own motives, if we understand— 
which 18 not at all easy—the origins of our actions 
The most humane approach to the study of human 
conduct, I would urge, is one which takes due 
account of the biological factors in humamty 

Proorbss by Expbbxmbnt 
Biology m the present stage of its development 
IS inevitably concerned with practical experiment 
It has not yet attorned the precision of knowledge 


at which theoretical treatment of its problems is 
often of significance Physics, on the other hand, 
in its philosophical imphoations, is stretching out 
far into tbo unknown its mathematical aspects 
are occupying the attention of some of the greatest 
intellects of the age tt is possible for a man to 
make the most important contribution to physical 
science, although lumself quite unskilled and un¬ 
versed in exjienment or observation This is not 
yet possible in biology, nor will it he for many 
years to tome Biological matenal is so much more 
complex, so njuch more difficult to fit to a decisive 
experiment, the number of its variables is so much 
greater We have to deal with an almost mfamto 
variety of mechanisms, (onfined in a single living 
cell which may he almost on the limits of visibility 
Reflect, for evample, f>n what our inheritance 
moans We are in the hrst place human beings, 
not onions or (lephants then perhajis wo arc white 
human beings, with led hair, blue eyes, and freckles 
wo have physical, mental, emotional, and moral 
characters of all kinds wo hand thiso on m turn 
to our children and our children’s children through 
unliinitisl generations We do so merely by the 
influence of a single living cell The male cell, 
with all its infinite variety of mechanisms and 
possibilities, weighs sorm thing of the order of a 
one hundred millionth of a milligram Picture 
the whok patirnal inheritance of all the people in 
the Umted 8tat<‘s of Ararrita derived from a single 
milligram of matenal the inborn characti'ristics 
of the entire human race [>resent on tlie earth to day 
drawn from thromoHomts weighing less than a 
single drop of wakr The astronomers arouse our 
imagination and envy bv their tales of the almost 
mfiiutely great think of ail future human history, 
m its endless vanctv, depending on material weigh 
ing Itsfl than a ])in , then wo can realise that the 
problems of biology are not altogether easy 

Vitalism and Mlohanism 
Much lab(uir and much skill have been devoted 
for many years to the study of such highly difttr 
uitiatcd tissiu s as muscles and nerves We do not 
pretend to explain the growth, the apparently 
purposeful development of these in the bixly Our 
highest aim for the moment is to understand their 
working Success, though meagre, has besjn suffi 
cieiit to give us conhdence that there is nothing to 
stop us on the road of our desire To the degree^ 
that physios and chemistry are reasonable and 
mtclhgiblo, so also the phenomena of life are 
reasonable and mtelhgible It is quite sure that 
no sentinel stands across the path to forbid our 
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further advance We Jiear much diacusaion of the 
relatjv'e pFnloaophual moritfi of mechaiiiam and 
vitahwn both tontam elements of truth, but the 
whole truth ih neither m the one nor m the other 
There is no more reason for expecting to explain 
hfe m terms of physics than physics in terms of 
life The pouers of the human intellect alone are 
the limit to our understanding of either When a 
physical event occurs m a living cell or creature 
it has a physical cause, which, assuming we are 
skillcHl and clever enough, we can discover If, 
howe\cr, as Jeans says, all physics is ultimately 
niathcniatics and the order behind the universe is 
matlu matioal, then, mathematus being a function 
of one corner of the human mind, physics is 
ultimately physiology ^ PhiJosophically we can 
have it which wav we like practically, in biology, 
wo must make good and significant experiments 
and observations 

Competition and Cai opkbation 
If we survey the totality of living things, we soo 
two mam forces at work that of competition or 
the survival of the fittest, that, on the other hand, 
of CO ojK^ration m the service of the community 
The higher animals are communities of cells—and 
the cells must work togt ther or the community 
will pensh Man is a gregarious < rcature , he lived 
at first as a member of a family, then as a member 
of a inbo, more recently tis a member of a nation 
Some day, it is n rtain, he will Inc as a member of 
mankind The evolution of mankind as a livniig 
organism has been i xtraordananly rapid ui recent 
years , that of man the individual is bound to be, 
at the presi nt stage and hereafter, very slow 
Already wt see, m such organisations os the Lc‘ague 
of Nations, the ulca at work of mankind as a single 
organism, trusting not chielly to the survival of 
the fittest, but to the principle of co operation 
The conception of mankind as a hving biological 
unit IS one of great sigiuficancc for the future of 
the race By eugenics, so far as it is practicable— 
and with further knowledge it may become not only 
practicable but easy—we shall ensure that survival 
of the httest shall continue to keep the race from 
degeneration, without the bloodshed and cruelty of 
its natural incideTu c By co operation w e shall make 
certain that the malignant growths of national 
hatreds do not v\ reck an otlicrwise healthy organism 


The Claims op Biology 

I make strong claims for biology—but do not 
think I am advertising my own wares Indeed, if 
I can analyse ray motives properly, I am protesting 
against ray own ignorance of, my own lack of 
dlucation in, the most interesting things in the 
world Hod I sjienb a little less time at Latin 
and Greek, had the theory of equations and the 
convergence of mfimte senes loomed a little less 
large on my honzon, I might have had time, if 
someone would have taught me, to learn about 
living things at an age when they could be romem- 
liered Knowing ]ust enough, however, to realise 
the wonder, the beauty, the complexity of life in 

scientific sense, and the degree to which workers 
with every variety of mind can contribute to the 
living organism of biological knowledge, I have set 
out to urge that the claims of biology must bo 
tieated very seriously 

I'lieio are nob many departments of knowledge 
in which its contribution can be neglected , there 
are not many aspects of life which can remain 
jndilfcrcnt to its teaching Nearly half a century 
ago died Francis Maitland Balfour, brother of Mrs 
Sulgwick, a man whose early promise—could it 
have been fulfilled—would have placed him among 
the greatest of Cambndge biologists Another 
brother, Arthur James Balfour, died recently ail 
hiK life a friend, and far more than a friend, of 
science, even in his last years he rcndercxl, by his 
counsel, very important service to merlical research 
and to applied psychology Henry Sidgwick him 
self, were he alive to day, would have been one 
of the first to see the significance of biology, in its 
wider aspects, in matters of human conduct The 
days foitunaUly are gone when children had to be 
infoimod that babies are sent down ready made 
from htaven The stage has been passed where 
full grown men and women can be told that the 
ideas of absolute goml or evil are derived from the 
same mysterious source Henry Sidgwick’s ethics 
was m keeping with the point of view of to day, 
that the idea of good is intimately associated with 
the highest welfare of the race with the notion 
that the health, the happiness, the wisdom, the 
beauty of mankind os a sentient living organism 
must be the final arbiter in deciding wliat is good 
and right 


(h OmU ilrilain ly B & B. Ciark, Ltmutcv, SdinburyK* 
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be the radiuA of a oonfiguraticm, arbitrarily asaigned 
beforehand Lotus enoMrour to oonstructagafleoue 
configuration with this radius If such a con¬ 
figuration be Gamble of being oonstruoted, let us 
m imagination tcike a journey inwards to the centre, 
starting from the boundary Let if be the total 
mass, if(r) the 'surviving’ mass left inside the 
sphwe of radius r when we have reached the 
distance r from the centre Then if - if(r) is the 
mass already traversed Consider now the influence 
of hght-presaure If L is large, hght-pressure will 
be large and will balance an appreciable fraction 
of gravity, and accordingly the density gradient 
will be small But if L is small, light pressure will 
be small, and the density-gradient will be large 
Thus, when L is large, we shall have traversed a 
smaller mass if -if(r) m the shell between and 
r than when L is small Consequently, when L is 
large, M{r) will be larger than when L is small 


In other words, as we journey inwards, whan L is 
small we ' consume our mass ’ faster than when L 
IS large If L is sufficiently small, we may have 
consumed our whole mass M before we amve at 
the centre , m that case the only configuration of 
radius and mass if is a hollow shell internally 
support^ by a ngid sphenoal surface If L is 
sumcientl V large, wo shall, howe\ er, tend to have an 
appreciable moss if(r) surviving unconsumed how¬ 
ever near we approach the centre, and this surviving 
mass if(r) can only be packed inside r at the cost 
of high density with violation of the gas laws 
Thus these configurations for large L must be 
centrally condensed For small L, on the other 
hand, no configurations of radius rj and mass if, 
unsupported, can exist, and the actual configura¬ 
tions ihust bo ‘ collapsed ’ ones ‘ Collapsed * 
configurations prove to be much more nearly homo¬ 
geneous than ‘ centrally condensed ’ ones 


Scientific Centenaries in 1931 


W ITH the forthcoming celebrations m London 
in September, first of the centenary of the 
discovery by Faraday of electromagnetic indue 
tion and then of the centenary of the British 
Association, the year 1931 promises to bo one of 
outstanding mterest to men of science, especially 
as these events will be preceded by the Second 
International Conf^renn of the Histoiy of Science 
and Technology, also to be held in London At 
Cambndge, too, a committee of distinguished men 
has been appointed m connexion with the centenary 
celebrations of the birth of Maxwell (1831-1879) 
Among other famous physicists who were born 
the same year as Maxwell were P G Tait (1831- 
1901) , D E Hughes (1831‘-1900) , Sir Francis 
Bolton (1831-1887), a founder of the Institution of 
Electrical Engineers, S H Burbury (1831-1911), 
and Johannes Bosscha (1831-1911), once the 
acknowledged leader of Dutch physicists, while a 
hundred years ago died J T Seebeck (1770-1831), 
the discoverer of thermo-eleotncity, and Henry 
Foster (1796-1831), the Copley M^alhst of the 
Royal Society m 1827 Two hundred years ago, 
on Oct 10, 1731, Cavendish was born at Nice 
Among the anmversanes of 1931 of great interest 
to mathematicians is that of the tercentenary of 
the death of Henry Bnggs (1561-1631), the first 
Crresham professor of geometiy, and from 1620 
Savihan professor at Oxford, an appomtment m 
which he succeeded Savile himself The first im 
prover of logarithms after Napier, Bnggs wrote two 
great works, his “ Anthmetioa Loganthmica” and 
“ Tngonometna Bntanmca ” At his death Bnggs 
was Dimed beside Savile in the chapel of Merton 
College Another well known name la that of Brook 
Taylor (1685-1731), “one of the most able Bntish 
mathematicians after Newton ”, and secretary to 
the Royal Society Baron Maseres (1731-1824), 
the mathematician and JudgOi 'wos bom the year 
Taylor died Maseres, Taylor, Bnggs, Burbury, 
Cavendish, and Tait, l^e Maxwell, were all gradu¬ 
ates of Cambndge, while last century, few Cam¬ 
bridge matbematioians had a higher reputation 
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than E J Routh (1831-1907), who shared the 
Smith prize with Maxwell The year 1831 also 
saw the death of the remarkable French woman 
mathematician, Sophie Germain (1776-1831) 

Of the names of astronomers recalled by the 
assiiig of a century, mention may be made of 
ean Louis Pons (1761-1831), the discoverer of 
37 comets , of the Rev F Fallows (1789-1831), 
the first Royal Astronomer at the Cape of Good 
Hope, where he died , of Edward Stone (1831- 
1897), who was the predecessor of Gill at the Cape, 
and Bredichm (ISBl-llKli), the successor of Otto 
Struve at Pulkova Observatory A very notable 
achievement 111 astronomy is recalled by the ter 
centenary of the observation by the philosopher 
Gassendi, on Nov 7, 1631, of the transit of Mercury 
across the sun s disc The occurrence had been 
redicted by Kepler, but (Tassendi alone among 
18 contemporaries appears to have mode adequate 
arrangements for observing the transit, and happily 
his foresight and ingenuity woio amply rewarded 
by his success 

Other distinguished men of science bom a hun¬ 
dred years ago include the American ogncultural 
chemist, Samuel William Johnson, whose two 
books, “How Crops Grow”, 1868, and “How 
Crops Feed ”, 1870, were translated into French, 
German, Russian, Italian, and Japanese the 
German chemist, Hans Heinnoh Landolt (1831- 
1910), who was spoken of m the Journal of the 
Chemical Society as “the patriarch of physical 
chemistiy”, and the Bntish chemists, Matthiesaen 
(1831-1870), Northcote (1831-1869), Bloxam 
(1831-1887), and Atkinson (1831-1900),all of whom 
ennehed chemical literature The year 1831 also 
saw the birth of the great Austnan geologist, 
Eduard Suess (1831-1914), Copley Medallist of the 
Royal Society in 1903, whose name is now to be 
seen on a tablet affixed to 4 Duncan Terrace, 
Islington, where he was bom , of Carl Albert 
Oppel (1831-1865), the eminent German palteonto- 
legist, of Othmel Charles Marsh (1831-1899), long 
in charge of the division of vertebrate palaoonto- 
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logy in the United States Geological Survey, and 
the discoverer in 1871 of the flwt pterodactyl re¬ 
mains. and of Eugtoe Benevi«p (1831-1906), the 
distinguished Swiss geologist Swiss science is 
also represented by R^an^ois Huber (1760-1831), 
the naturalist, who, though smitten with bhndness, 
wrote a notabld work on the habits of bees, 
British surgery is represented by John Abemethy 
(1764-1831), of St ^rtholomew’s Hospital, one 
of the foremost medical teachers of his time , the 
birth of Bntxsh industnaJ chemistry by Archi¬ 
bald Cochrane, ninth Earl of Dundonald (1749- 
1831), who wrote an account of coal tar and estab¬ 
lished works for the manufacture of soda from 
common salt, but reduced himself to Mnury 
The bicentenary of the birth of Erasmus Darwin 
(1731-1802) will not only recall an mt^resting 
figure of the eighteenth century, but also wiD 
serve to remind us that on Deo 27, 1831, his 
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famous grandson, Charles Darwin, left England in 
HMS Beagle 

In the realm of engineering and invention 
many mterestmg centenaries will fall due Sir 
Hugh Myddleton, who gave London its first water¬ 
works, cued in 1631, Patrick Miller, who, with the 
aid of Symington, experimented with steam boats 
m 1788, was b^m m 1731, while 1831 saw the deaths 
of Symington himself, of Blenkinsop, a pioneer of 
the locomotive, of Sir Samuel Bentham, and of 
Henry Maudslav, probably the finest meohamoian 
of his day Tlie same year saw the birth of Sir 
Andrew Noble, the jjreat artillerist, of Ludwig 
Nobel," the Baku oil king', of Pullman, maker of the 
first sleeping-car, and of James Starley, who '* by 
his improvements rendered bicycles and tncycles 
machines capable of geneial use ”, and by his 
energy raised Coventry to the position of a centre 
of m^stry 


Obituary 


Dr Ellwood Hkndbick 
FBI END cannot be defined He is never made 
he comes, when and how who shall say ? Only 
where the wind hsteth He cannot be a woman 
subtle, homosexual harmonies tie the relationship 
He 18 the greatest and rarest of discovenes the 
inestimable loss The intensity of friendship may 
vary greatly waiting as it does upon opportumty 
for its upgrowth, npenmg with tune, its character 
IS of instant determination at least, you know at 
once who are the people you will bke 

Ellwood Hendrick, almost by his name, made 
instant appeal to me ten years or so ago when we 
met at one of our summer chemical gatherings 
To write the common, catalogued, laudatory notice 
of such a man is unpossiblo, the more as he has no 
base professional claim When with him I had 
the feeling that “ Rip van Winkle ” was at hand, 
having Jefferson a inspired presentation of the 
delinquent in mind- a vision unfortunately im¬ 
possible to the modem generation Hendnok was 
a bit of a Rip and both in build and maimer of 
Dutch complexion, with sufficient Dtable an corpe^ 
I believe of Irish origin, to make him artist and 
humorist as well—no mere testuhical chemist 
Givmg avuncular ad\ ice on the study of chemistry, 
he could slyly write— 

You'd bettor join the Church before 
This coarse is well begun, 

Because you'll need to exercise 
The art of faith, my son 

I used to think theology 

Was rather rough on doubt 
But ohomiatry with ions beats 
Theology all out 

Long an admirer of Lafoadio Hearn—the 
strangest of hybrids, Greek-Insh by descent—m 
reading his “ Lif© and Letters ”, by Elizabeth 
Bialand (1906), I had wondered what manner of 
man the Ellwood Hendrick could be to whom 
Hearn hod addressed such wonderful outpourings, 
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even oalhng him ' Dear, Devihshly Delightful, Old 
Fellow'(m 1891) Hearn wrote his fnend's epitaph 
m using these words This is what 1 at once found 
hun to be We exchanged letters freely and it 
took me but a short time to fathom the secret of 
Hearn’s love of the man The full story of this 
friendship was given by Hendnok, m an essay he 
contnbuted to the BnUeitn of the New York Public 
Library last year , he had presented the precious 
onginols of the Bisland letters to the Library m 
1919 

Hendnck tells how he first met Lafcadio Heam, 
in 1888, in New York, at a select gathering of 
literary people, mcludmg Elizabeth Bisland—the 
most beautiful woman he ever saw Hearn was 
then on his return from two years m the French 
West Indies, this was a year before he went to 
Japan Quickly seemg how utterly miserable 
Hearn was in the presence of strangers, owing to 
his intense shyness, accentuated by his partial 
blindness, Hendnok soon took him away—as an 
old Heidelberg Corps student should, naturally to 
‘ a none too respectable beer cellar ’, the only 
poBsiblo place of resort m the circumstances The 
beer fulMed its divine appointed purpose They 
talked of many things In the end Hendnok re¬ 
solved that here was his opportunity 

** that if t)u8 man would only let me, I would 
cultivate hi8 friendship euid be with him as much as 
I might, for It seemed as though, through him, a 
light was dawning on my horizon 

•‘Perhaps I had better explain a little about myself 
I hod studied chemistry abroad and hod planned to 
organise a great synthetic organic chemioal industry 
m the Unite<i States It had started and proceeded 
for three years until we finally produced excellent 
matenals But our sales orgamsation was defective, 
tanfi changes and a bod year ensued , there arose 
disagreement among the propnetors, the bonds fore¬ 
close and that wm an end to it aU for me I was 
young and foolish and resolved to have nothing more 
to do with chomis^ which had been, I felt, a false 
mistress to me The dreams of my boyhood and 
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young manhood were shattered, I boheved my future 
to have been destroyed, that nothing but common¬ 
place things would he available to me and that the 
whole bumneas of living was hardly worth while It 
was easy enou^ to me^e a living by sticking to my 
job but even if it did lead to a better jxiat and more 
pay it lacked the distinction on which I had set my 
heart—and been disappointed In short, my ambition 
was hardly to be recognised 

** I did not tell these things to Lafcadio as I have told 
them here but he sensed the situation And just as I 
resolved that n^ht to cling to this man in the hope 
of enhghtment, I believe he resolved to fan the almost 
extinct spark of ambition m his new companion, who 
was ten years his junior, until it might bum again and 
warm his disappointed soul ” 

EUwood Hendnck was born at Albany, N Y , on 
Dec 19,1861, he died m his New York home on Oct 
29, 1930 Educated for the most part abroad, at 
twenty he became manager of the Albany Aniline 
Dye Works—^it is not surpnsmg that he was un¬ 
successful Ho then spent over thirty years m 
insurance work He returned to chemical work, 
m 1917, with the Arthur D Little Co , Cambiidge, 
Mass In 1924, he was appointed curator of the 
Chandler Museum in Columbia University Of late, 
he exercised a great influence upon the social 
development of Columbia students, seeking to make 
them men of the world All sorts of willing helpers 
c ame to hia aid—distinguished actresses and others 
He had a very pretty pen, as all know who have 
hiH delightful volume of “ Percolator Papers 
(Harper Bros , 1919), a model in its way—named 
after the organ of the New York Chemists’ Club 
He could write on subjects so far apart as Saul of 
Tarsus and CgH^OH—even ascribe to the latter 
the greater influence for good in the world 


Hendnck was a perfect letter wyjter Early in 
March of last year, he wrote me a raptorous account 
of ** Green Postures ”, the work of hia fnend Marc 
Connelly ” I’m so full of it, I want to write about 
it to some sympathetic soul ” To him it was a 
wonderful picture of the way m which the * darkies' 
took the Bible and adjusted it to their own mmds 
(This may not be without repercussion upon our¬ 
selves, if we consider what is the effect upon 
students of textbook tarradiddles and modem 
pseudo scientific mysticism ) It is all real from a 
simple and childish point of view that everybody 
had once I urge you to see it It is free from all 
the offensiveness of apologetics ” His charm, in 
fact, lay m his bemg himself a primitive In 
“ Green Pastures ”, Hendnck was m the element 
native to his spirit Henry E Armstrono 

We regret to announce the following deaths 

Mr T F Bourdillon, formerly conservator of forests, 
Travancore, on Dec 19, ogeil eighty one years 

Dr Geo F Freeman, director of the Federal 
Experiment Station at Mayaguez, Porto Hico, since 
April last, an authority on cotton breeding, on 
Sept 18, aged fifty three years 

The Kight Hon Lortl Melchett, P C , F R S , chair¬ 
man of Impenal Chemical InduHtnes, Ltd , on Deo 
27, aged sixty two years 

Prof John Munro, emeritus professor of mechanical 
engineering at the University of Biistol, on Dec 19, 
aged eighty one years 

Piof Pierre Termirr, Inspector General of Mines 
and Director of the Sorvico do la Carte G6ologique, 
who was oloot-e<l m 1009 a member of the Section of 
Mineralogy of tho Pans Academy of Sciences, aged 
seventy one yeais 


News and Views 


We have on more than one occasion ha<l suggested 
to us that aitides on investigations being earned on 
at vanous research centres would bo of interest to 
scientific workers elsewhere The selection of such 
centres is, however, a little difficult, and the result 
might be regarded as mvidious, unless it referred to 
the activities of a particular investigator and the 
group of workers around him After all, scientific 
research is jioculiarly individual whether earned out 
alone or with the help of others It seemed to us, 
therefore, that an approach to investigators them 
selves, inviting them to state the main subjects to 
which they are now devoting attention or problems 
which they would bke to see solved, might lea<i to 
some interesting and suggestive notes Inquiries, 
with this intention, have been sent to a number of 
people engaged in research, and m another column 
we associate repbes received with the birthdays of 
those who have sent them It is proposed throughout 
the year to publish similar notes imder the title of 
” Birthdays and Research Centres ”, and we bebeve 
that the information thus brought together will 
ijprove of wide mterest 

In the issue of Natubk for Deo 27, under ” News 
and Views ”, reference is made to ” the birthday 
anmversones of three veteran workers m science and 
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ediioafional j>rogT(SH” In the case of Dr William 
Garnett, who celebrated his oightieth birthday on 
Dec 30, ineufcioii should }>e made of hm work m 
Newcastle and tbo counties of Nortlnimberland and 
Durham duimg tho ten years ho resided m Newcastle 
upon 'I'juie When in 1884 lio wiis appointed principal 
and proft'ssor of mathomatjcH ui tho Jliirhom College 
of S( lenco in Newcastle, he found tho (killege still m 
occupation of temporal y promises ill adapted for its 
work Clrt umstonces combinofi to crown Dr Garnett’s 
insist-ent ailvocat y for the eret tion of special bnibhngs , 
a site was acquired, and building operations begun 
with the north east vnng, which was opened in 1888, 
to be folIowCMl six years later by tho completion of the 
south east and south west wings In 1894 Dr Garnett 
resigned the principalship to take up the organisation 
of technical education for the London County Council 
Since that time the work in Newcastle has progressed , 
not only is the mam building completed, but also 
many others have been erected on the site, m con¬ 
nexion with what 18 now known as Armstrong College 
Further, it was mainly on Dr Garnett’s initiative 
that the University of Durham sought and obtained 
a supplementary charter, which provided for the 
admission of women to degrees in all Faculties save 
that of theology , a restnotion removed later when 
the Umversity was reconstituted Finally, Dr Gar- 
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nett took an active and prominent part m promoting 
and OTganiBizxg eohemee for teohxuoal education^ not 
alone in Newcastle, hut also m the counties of North* 
umberland and Durham 

Jan ^18 the bicenteneuy of the death of fitienne I 
Francois Geoffrey, the French chemist and pliysioian, 
who was a fellow of the Royal Society and a member 
of the Pans Academy of Sciences Bom in Pans, 
Feb 13, 1672, the son of a well to do pharmacist, 
Geoffrey studied at Pans and Montpellier, visited 
vanous parts of Franco, and came to England as 
pliysician to the French Ambassador In 1707 he was 
made professor of chemistry at the Jardm des Plantes 
and later on became Dean of the Faculty of M 0 <hcino 
at the Collie de France He dni much by hw per¬ 
sonal influence to mitigate the seventy of the stnfe 
then raging between Pansian physicians and surgeons, 
and he was Uve author of a “ Traits do la mati6re 
m^icale’’ which was published after his death . 
“ Geoffrey says Sonier, ** was the first to constnict 
Tables of Affinity, in which the substances are arranged 
in columns, each having successively less attraction 
for the ono mentioned first Tins was undoubtedly 
a very great advance, and led directly to the important 
work of Bergmann Geoffroy^s younger brother, 

Claude Jo8e[)h (1686-1762), also a member of the 
Pans Acatleniy of Sciencc^s, wioto some sixty memoirs 
on natural history anti chemistry, while his son, 
Etienne Louis (1726-1810), a correspondent of the 
Institut, was the authoi of the “ Histoiro des msectes 
des environs do Pans *’ and other woika 

EarTjY last year we directed attention to the 
pamphlets issued by the Safety in Mines Research 
Board heaxled “ What Every Mining Man should 
Know ** Tlie third of these pamphlets has just been 
issuecl and lias for its title “ How Some Firedamp 
Explosions are Prevented ** The pamphlet explains 
in simple language the vanous methods used to safe 
guard against gas explosions (to usr» the phrase of the 
pamphlet itself) It would jwrhaps have been wiser 
to have spoken everywhere not of a safeguard against 
gas explosions but of minimising the danger of gas 
explosions, because it cannot be too often rejicated 
that no invention yet produced is on absolute safe 
guard against explosions, but that the various modem 
mothcxlB described in tins pamphlet do make explo 
Bions of firedamp far leas likely to occur It is need¬ 
less to say that the pamphlet is well and clearly 
wntten, but it may be doubted whethei it will really 
accomplish its desired end First of all, as has al- 
rea<ly been pointed out, it is doubtful whether any 
large number of coal miners will oven take the trouble 
to read these pamphlets In the second place, it will 
be seen from the Annual Report of H M Chief 
Insjieotor of Mines for 1929 that in that yewtr there 
were 68 explosions of firedamp causing accidents, of 
which no less than 60 were caused by the use of naked 
lights It 18 obvious that until the prohibition of 
n^ed lights m ooUienes is earned much further thou 
it IB at present, explosions of firedamp are bound to 
occur Nevertheless, it is obvious that the more 
widely mfonnation such as that oontamed m the pre- 
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sent pamphlet is disaeminated among coal minera 
the greater is the probability that the men thems^ei 
will learn to take efficient precautions against suol 
occurrences 

The Report of the Science Museiun for 1920, 
recently published by the Board of Education, 
contains statistics of the number of visitors, par 
tioulars of the progress of the various departments 
hats of acquisitions and their donors, and the repoii 
to the Board of the Advisory Council, of which Sii 
Hugh Boll has for many years been the choir 
man That the popularity of the Museum has m 
creased ilunng the last few years, and especially 
sinoo the opemng of the now galleries in Exhibition 
Road, IS well known The efforts made to meet the 
public taste have indeed been so successful that a1 
times the galleries have been mconvemently crowded 
Attendance charts included in the Report show, ae 
might bo expected, throe peaks coinciding with the 
school holidays at Chnstmas, Easter, and August, 
when the Museum is throngeii with boys and girls 
The working models, a feature the Museum owes t< 
the late Mr lBa€KJ Last, have always proved attrac 
tive, and though it may be doubted that the working 
of, say, the Rateau steam turhmo, is understood by 
many who turn it nmnd, there are simpler exhibits 
whieli the yotmg can understand With reference 
to this, the Repoit says “A most interesting and 
instructive senes of working models, within the 
range of their intelligence, could be designed and 
exhibited m a 9i>ocial gallery or gallenos, which would 
servo as an introduction to the exhibits m the mam 
galleries ” There is no room at present for such e 
collection, but a commencoment has been made with 
the construction of the models required 

Thb question of further accommodation at the 
Science Museum is referred to several times m the 
Report, which states that it is not possible to 
exhibit certain objects or develop some of the 
collections, owing to the want of space About 
seventeen years ago, the late Sir Francis Ogilvie read 
a paper on the Science Museum to the Royal Society 
of Arts, and tins, when published, contame<l a plan oi 
the new }>uilding8 as suggested by the Departmental 
Committee on the Science Museum and the GeologioaJ 
Museum The plan showed a range of buildings 
extending from Exhibition Road to Queen*s Gate 
Ha<l the War not intervened, no doubt the whole 
of this scheme might by now have been well advanced 
But so far only one of the three sections has been 
erected When the great advances made during 
the last quarter of a century m physical science, 
engineering, and technology ore token into considera¬ 
tion, we are not surprised that the growth of the 
collections has outatnpt the growth of the Museum 
buildings The new Geological Museum is now being 
constructed, and it is to be hopied means will be found 
for carrying on with the second section of the Science 
Museum In its scope, the Science Museum refleota 
very fully the great industries on which the material 
progress of Groat Britain depends, and at the same 
time recalls the work of the great pioneers who made 
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u8, ftt one tune, the, engmeers and manufacturers 
for the whole world It is of the greatest value for 
teohmoal men^ teachers^ and students to be able to 
study both past and present practice* as they can 
do at the Science Museum, while the importance 
of the Museum as an educational institution is 
proved by the use made of it by the schools of London 
and elsewhere 

Hitherto European broadcasting has been very 
successful in avoiding interference between the 
waves from tiansmitting stations* but recently there 
has been senous interference between London 
Regional* Mdblacker, Graz, and what is apparently 
A harmonic from the Warsaw station This is due 
partly to the small space in the broadcasting spectrum 
allotted to each of the tranamitting stations and to 
the very high powers now being radiated into space 
by some of them, but it is mainly due to the fact 
that tlie European broadcasting conforoncos have 
not the power to control and dictate to the trana 
mittmg stations Some of the countnes, also, fio not 
respond to their recommendations Luckily, happy 
relations hold between the broodccwting authontiea, 
and HO a remedy for the Muhlacker interfei-ence—wliif h 
has Hometimes taken away nearly all the pleasure of 
listening to the London Regional transnuHaion in the 
south of England—^will be devised The power at 
present emitted from Muhlacker is 70 kilowatts, and 
08 it IS proposed to double it in the future, the neces¬ 
sity of preventing interference is urgent Judging 
from the number of very high power transmitting 
stations at present bemg erected in Europe, it would 
be well for the broadcasting authorities to look ahead 
and take steps to avoid interference In this respect 
Europe is not so happily situated as the Umted States* 
where there is a central authority appointed by the 
Government which can dictate to and control the 
various transmitting stations In the States, also, 
there is no nsk, as in Europe, of disagreement between 
two nations on political issues 

The section for scientido and optical instrumontH 
and photographic apparatus at the British Industries 
Fair, Olympia, London, Feb 16 27, will occupy some 
6000 square feet on the giound floor of the Grand 
Hall A joint exhibit has again been organised by the 
British Optical Instrument Memufacturers’ Associa 
tion There will be mstrumonts for all branches of 
research and industry and for educational purposeH, 
including a particularly fine exhibit of visual aids to 
teaching It is, perhaps, not generally known that 
British manufacturers of optical glass supply lenses 
to America for cmema 0 €«neras and projectors, and 
that one firm is actually exporting the bulk of its 
spectacle lenses to the United States Every kind of 
modem optical inatrumont is obtainable from Bntish 
manufacturers, and there are some Bntish instruments 
not made elsewhere which are used oh over the world, 
including Germany There will be a novel display 
of marme and aenol bghting equipment, including 
a flashing buoy-hght and aerodrome floocUights and 
models of lighthouses and airway beacons The 
section for chemicals at the Fair will occupy some 
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21,000 square feet on the ground floor of the Grand 
Hall Invitations to the Fair may be obtained by 
ecientifio workers, teachers, and others on apphoation 
to the Department of Overseas Trade, London, whioh 
entitle the holder to travel to and from the Fair by 
rail at the rate for a single journey plus a third 

A DEMONSTRATION of tho wofk being earned out m 
radiology by the Radiological Branch of the Research 
Department, Woolwich, was given on Dec 18 and 19 
The items were demonstrated by members of tho staff, 
and a general summary was delivere<l afterwards by the 
director, Mr V E Pullm Among the items demon- 
strate<l wore the following —Exhibits illustrating 
the technique m the preparation of radiographs of 
metallic objects, tho designs and construction of ex¬ 
perimental X ray transformers, together with their 
accessory apparatus , an experimental X ray equip¬ 
ment designed to work at 260,000 volts, with either 
valve or mechanical rectification, and with or with¬ 
out smoothing condensers , oscillograph studies of 
the curiejit and \oltago wave forms in an X-ray 
circuit, the construction of ex|Deiimental X ray 
tubes up to 300,000 volts , appaiatus for the radio- 
graphic examination of gun tubes and similar heavy 
forgings demonstrations of X ray crystal niialysia 
of stool by means of lino sjToctia, where precision 
measurements to an accuracy of one m a thousand 
were shown , also X ray analysis of explosives and 
propellants, together with new designs of X ray 
spectrum ap])aratUH A large numbei of guests, both 
from tho Services and outside academic and industrial 
organisations, were present 

In a communication olscwheie in this issue. Dr 
V F Hess again raises the question of whether part 
of tho cosmic radiation may come from the sun 
There can be no question that any solar component 
is very small, and that tho ooc uracy of most of the 
older measurements would not have sufticed to show 
its presence Dr Hess considers, however, that this 
IS established by recent work of Hoffmann and 
Liudholm with a large high jiressure apparatus, which 
has bewn used at a height of 2466 metres at Muottaa 
Muraigl, in the Engadme These observers found 
consistently that the ionisation due to the |)onetrating 
rays was about one half i>er cent greater by day than 
by night, and, moreover, that the absorption co¬ 
efficient of the difference in ionisation was about the 
Kamo as that of the whole of the cosmic radiation 
Dr Hess takes the view that it is legitimate to 
suppose that the difference represents tlie contnbu 
tion of the sun, and that tho absorption measuremenU 
show that this is at least os hard as tho mam radiation 
Corlm’s conclusion—based on a statistical analysis— 
that the sun is not a radiator, is referred to lack of 
precision in the data employed by him If Dr Hesses 
views prove to Iw correct, and the aun, and so pre¬ 
sumably all stars, are to be regarded os sources of the 
rays, it will become desirable to reconsider critically 
the alternative view that they arise m interstellar 
space 

Considerable interest and no httle controversy 
was aroused m America m 1927 by the announcement 
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that Mr Harold Cook had discovered metates for 
grinding com and an arrowhecul m aJBsooiation with 
fossilised Tnammalian bones of Pleistocene age m the 
Holloman gravel pit at Fredenck, Oklahoma In 
saew of the verdict passed on similar discoveries 
which have served as a basis for a claim for a high 
Euitiquity for man on the American continent, it is 
not snrpnaing that the onnoimcement was received 
with considerable reserve, and the conclusion that the 
Oklahoma gravels afforded evidence of the contem¬ 
poraneity of man emd a Pleistocene fauna m America 
W8W questioned by more than one anthropologist of 
standing The accuracy of the inter^iretation of the 
geological evidence by Mr Harold Cook and others is 
now disputed by Dr O F Dvans, of the TJmversity of 
Oklahoma, in a communication to the Journal of the 
Wctahington Academy of Sciences, vol 20, No 19 
Dr Evans, m the light of his wide expciienco of the 
geology of the region, maintains that the gravels of 
tho Holloman pit arc a rodep<JBit ma<lo after a period 
of {lost Pleistocene uplift, having been eroded by a 
stream in tho bed of which the pit was situated 
This stream was diveited shortly after the rodeposit 
was mode The artefacts which were found m associa 
tion with the fossilised bones had been lying on the 
surface of tho gravels when the latter wore^ eroded, 
and weio rodo[)OHited with them Dr Evans’s citation 
of similar deposits m the adjacent area supports his 
view, to which the lelativoly recent (haractor of tho 
artefacts—in any < ase, an element of doubt—gives 
further cogent y Onco more ‘ indisputable * evidence 
for PlomUjcene man in Amenoa has failed to carry 
conviction 

Thf sixteenth meeting of tho International Oeo 
logical Congress will be hold m the United States m 
1932, with headquarters at Washington A senes of 
excursions, to occupy about ten days late m May, is 
bemg arranged t<i pn^eetle the general sessions these 
will bo partly iii the north oast, to suit tlie eon 
venionce of those arm mg at Now York , partly m the 
southern States, starting from Washington , and m 
addition there will bo a transiontiiieiital trip for 
those landing at San Francisco The Organisation 
Committee is planning tho preparation and public a 
tion of a monograph on the petroleum rtisources of 
the world, and papers on this subject will be con 
spicuous in tlie programme of the general sesHions 
The latter are provisionally fixed for tlie early part of 
June O^^her topics jiroposed for special consideration 
include estimates of geological time , problems of 
batholiths and metalliferous deposits, sedimenta¬ 
tion , geomorphology of and regions , and fossil 
man Suggestions for other topics are invited, and 
should bo sent to the General Secretary After the 
general sessions, two alternative transcontinental ex 
ouraions are proposed, each occupying 32 or 33 days , 
and two shorter excursions, one to tho iron and copper 
dustnots of the Lake Supenor region (13 days) and 
the other to Oklahoma and Texas (10 days) If 
desirable, the latter may be transferred to the group 
of excursions procedmg the general sessions, m order 
that petroleum geologists may not be excluded from 
one of the trcuiaoontmental trips Excursions to 
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Alaska and the Hawaiian Islands are ^so under oon* 
sideration, and will be arranged if a sufficient number 
of visitors express the mtention of taking part All 
mqumee should be addressed to the General Sec¬ 
retary of the Orgamsmg Committee, Sixteenth Inter¬ 
national Geological Congress, Washmgton, D C 
Th£ first annual report of the Executive Council of 
the Impenal Agncultural Bureaux has been published 
Eight bureaux dealing respectively with soil science, 
animal nutntion, eimmal health, animal genetics, 
animal parasitology, plant genetics (crops and herbage 
plants being considered separately), and fruit produc¬ 
tion were set up m 1929 under the directorship of the 
heads of the research institutes in Great Britain at 
which they are located The chief officer, however, in 
almost every case has had training or experience m 
some part of the Empire overseas The mam function 
of the bureaux is to act as cleanng-houses of informa¬ 
tion in that branch of agncultural science with which 
they are concerned, and to promote direct contact with 
research workers overseas Arrsmgements have been 
made for tho collection of research information from all 
parts of tho world and for summanes to bo disseminated 
to all workers m the Empire Although the first year 
was necessanly devotofl laigely to organisation, several 
of tho bureaux have already been able to make a st€ui^ 
in tho distribution of tho information they have 
codec toil Research work is not undertaken by tho 
bureaux, but they aie able to put workers in different 
countries encountering similar difficulties into touch 
with each other, and thus aid co operation As 
regards finance, all the Empire countnos ropresonted 
on the Executive Council contribute a share to a 
conunon fund A sum of £20,000 was originally sug 
gosted OS the total yearly contnbution, and estimates 
for next year amount to £19,300 Each bureau la 
being oncouragetl to develop along its own lines, but 
altliough tliere may bo diversity of detail they all have 
a common object—service to the workers on agn 
ciiltuial science m the Empire The success of the 
bureaux, however, depends on the meewure of support 
gi\eii by the research workera and the use they make 
of them 

An AHsociatioii of International Patentees, Incor- 
poratefl, with headquarters m New York and corre¬ 
sponding secretaries in vanous parts of the world, has 
recently been formed Its objects are to care for the 
interests of patentees and their congeners, to promote 
improvements in patent law, to help patentees to find 
financial support, to organise exhibitions and con¬ 
ferences, and to supply information The movement 
18 at present mainly centred in the United States, 
though it aspires to become international Its vice- 
presidents include eleven mini steers of vanous nations 
accredited to the United States, Dr Hugo Eckener, 
Prof Einstein, and two distmguished representatives 
of Canada and British Honduras The advisory 
board is drawn from England and the Umted States, 
the committee on scientific and educational resecuxih 
from Canada and the United States, and the advisory 
committee on patents from foreign diplomatic repre¬ 
sentatives accredited to the Umted States National 
councils are in process of formation m other parts of 
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ihe world The aucoese of auch a body m exerting 
international influence and in attaining its objects— 
particularly the notoriously difficult one of finding 
financial support for struggling inventors—must 
depend mainly on the x>CFSonality and enthusiasm 
shown by its more emotive promoters, and the probable 
extent of its sucoess cewi scarcely be predicted at this 
early stage 

Plans for a new budding at the Massachusetts 
Institute of Technology contain unusual provisions 
for fundamental research cmd advanced instruction 
m physics and chemistry Funds for starting the 
building, which will jom two wmgs of the present 
buildings on the esst side of the mam buildmgs, 
are available from the gift of £600,000 by Mr 
George Eastman m 1916 The new four story stmc 
tore will mclude a well-equipped shop for the con 
fltruction and mamtenance of instruments, a lecture 
loom, and a jomt library and reading room for the use 
of the stafl and students m physics and chemistry 
The research rooms have been designed to permit of 
great flexibility The construction specifications call 
for a structure of imusual ngidity with foundations of 
lienvy reinforced concrete to aid in eliminating vibra 
lion An additional separate spectroscopic laboratory 
Mill be housed m a building which will occupy a site 
ill the quadrangle formed by the new physics building 
Tlie two floors of this laboratory will be supported on 
a foundation entirely separate from that of the outer 
walls and the roof of the buildmg This foundation 
IS to be more than tliree feet thick, and composed of 
alternate layers of sand, felt, transito board, ground 
cork, and reinforced concrete Those elaborate pre 
cautions are expected to elimmate shocks and vibra 
tion from mdustnal processes m the neighbourliood 
and the movement of traffic on adjacent highways 
Provision will also be made for maintammg extreme 
constancy of temperature m this laboratory The 
equipment will include apparatus winch has boon 
collected at Loland Stanford University by Prof G R 
Harrison, who this year joined the staff of the Moshh 
( husotts Institute as Director of the Research Labora 
tory of Experimental Physics Plans for a cryogenic 
laboratory for fundamental studies in the science of 
low temperatures are also under consideration The 
mam physics buildmg is being designed by Messrs 
Carlson, of the architectural firm of Coolidge and 
Carlson, and the spectroscopic laboratory by the 
engmeermg firm of Charles T Mam, Inc 

Acoobding to an article m Paper Making and Paper 
Celling, which has been reprmted by the New North 
fleet Paper Milk, the process of makmg vegetable 
parchment by immersing smtable pajier m sulphuric 
acid was discovered by W E Game m England in 
1863 After later mvestigations by the Gorman 
(hermst, A W Hofmann, and the development of 
machmery, enablmg the production of parchment to 
be earned out as a contmuous process, by a Bohemian 
paper-maker, Robert Fntsoh, the memufacture of 
parchment developed almost exclusively on the Con 
tment, and witlim a few months of the outbreak of 
War the parchment required for the pocking of food 
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stuffs for the British Army and Navy was practically 
imobtamable Smee the War, under the initiative of 
Mr Wilham Homson (chairman of the Invereek Paper 
Company), the Bntisli Vegetable Parchment Mills, 
at Northfieet, Kent, have been established, and this 
account of their activity, issued by the mills, is 
prmted on imitation Japanese vellum mode by the 
mills and accompanied by a range of samples of 
British parchment which seems to show that the 
technique of the production of this valuable product 
upon a commercial scale is now fully mastered 

The October issue of I fas, the International Review 
devoted to the History of Science, contains an article 
by the editor, Dr G Sarton, on the discovery of the 
dispersion of light and the nature of colour The 
first three pages are devoted to an account of pre 
Newtonian work, including Markus Maroi’s decom¬ 
position of white light by a prism and his proof that 
the rays so obtamod did not change their colour, and 
Grimaldi’s suggestion that the colours were due to 
different undulations The next thirteen pages are 
occupicnl by a facsimile reproduction of Newton's 
“New Theory about Light and Colours’’, which 
was published in the Pluhsophtcal Transactions of the 
Royal {Society for Feb 19, 1072 Last year the 
September issue containcul Dr Sarton’s article on the 
discovery of the law of c onservation of energy, with 
facsimile reproductions of Mayer’s “ Bemerkungen 
ubor die Krufte, etc in the Annakn der Chemie und 
Phannacie for 1842, Joule's “ Caiorihc Effects of 
Magneto Elect iicity and the Mechanical Value of 
Heat in the Report of the British Association for 
1843, and a page of Carnot’s manuscnpfc written he 
tween 1824 and 1832 llie comments on the contro 
versy as to the relative values of the contnbutions of 
Mayor and Joule sura up the position judicially 

Some months ago the Royal Horticultural Society 
asked for information about portraits of certain 
omineut horticulturists and botanists to complete a 
sujiplemcntfiu'y volume to Curtises Botanical Magazine, 
which will contain the photographic reproiluctions of 
the portraits and biographical notices of those to whom 
the voUimoa wore dedicattnl (one hundred in all) All 
but one of those portraits have now been traced 
llie portrait re^jmrod m that of the Rev John Clowes 
(1777-1846) He was born at Broughton Hall, near 
Manchester, was a member of Tnnity College, Cam¬ 
bridge, and a follow of the Collegiate Church, Man 
Chester (now the Cathedral) Ho gave up the benefice 
on succee<hng to the family estates m 1833 In his 
time he was a prominent orchid amateur, and his fine 
collection of orchids wew left by will to the Royal 
Botanic Gardens, Kew He should not bo confused 
with the famous Swedonborgioii of the same name, 
whose jiortrait now hangs in Cliethora’s Hospital, 
Manchester, and who died in 1831 

N iih 4 Pni sA i (Science and Letters in Poland), pub 
Iisheii by the Institute for the Promotion of Science 
and Letters m Poland (J Mianowski Funds, Warsaw, 
Staszic Palace, 1930), is a periodic publication, the 
first volume of which appeaml m 1918 It is de¬ 
voted to general information about the progress of 
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science and the arts m Poland and abroad, although 
the Polish side is naturally the dominating feature 
Unfortunately, the whole of it is published in Polish 
without even short summanes m any other European 
language, thereby decreasing its value as a means to- 
warfls international co operation Of the two volumes 
published last year, Vol 12 contains a complete list of 
all archives, museums, libraries, and scientific institu¬ 
tions and societies m Poland, with a concise cujcount 
of each Vol 13 contains some articles of general 
interest anil special articles on the organisation of learn¬ 
ing in several European countnee There are also in¬ 
cluded news of Bcientifio activities both in Poland and 
abroad, reviews of new books, emd bibliographies of 
sociology and the history of science (1928-30) 

Dr R S Taylor, Pnncipal Medical Officer, 
Somaldand, reports the occurrence of no fewer than 
eighteen earthquake shocks which were experienced 
at Zeila (11° 20' N . 43° 30' E ) between Oct 24 and 
Oct 28 One shock occurred on Oct 24, two on 
Oct 26, twelve on Oot 27, and three on Got 28 No 
details of times or intensities are given, but the shocks 
were probably slight and local only , nevertheless, 
the report is of mterest, because Somahland is not an 


* earthquake ootmtry', and earthquakes are very 
rarely expenenoed there 

The following have been elected officers for the year 
1931 of the Canadian Phytopathologiofld Society 
PrtEvderU —P Fraser, University of Saskatchewan, 
Saskatoon, Sask , Vxce-Preavdent —D L Bailey, Uni¬ 
versity of Toronto, Toronto, Ont , Seorctary-Treoeurer 
—^T G Major, Tobeicoo Division, Central Experi¬ 
mental Farm, Ottawa, Ont 

Applications are invited for the following appomt- 
ments, on or before the dates mentioned —A physios 
master at Cowley School, St Helens—The Secretary 
for Education, Education Office, St Helens (Jan 13) 
A research assistant m the physical chemistry depart¬ 
ment of the University of Leeds—^The Registrar, 
The Umvereity, Leeds (Jan 14) An assistant 
lecturer and demonstrator m chemistry m the Uni¬ 
versity College of South Wales and Monmouthshire— 
The ^gistrar, University College, Cardiff (Jan 14) 
A sewage works chemist in the surveyor’s department 
of the Urban Distnct of Dagenham—^The Clerk of 
the Council, Council Offices, Valence House, Chad well 
Heath, Essex (Jan 17) 


Our Astronomical Column 


Astronomy in Virgil —Mr S B Gaythorpe appro¬ 
priately celebrates the Virgil bi millenary by a paper 
m the November issue of the Journal of the British 
Astrononuoal Association on the astronomical allusions 
ui his poems He notes that Anchises places as¬ 
tronomy lugh among the arts that make a nation 
glonous “ With the rod they will trace the paths of 
heaven and tell the rising of the stars *’ (“ Aen '* VI ) 
There is a well known problem as to who was mtended 
by Virgil for the unnamed companion of Conon “ Who 
marked out with his rod the whole heavens for man ** 
( ‘Eel ** III ) Many astronomers’ names have been 
suggested, but Mr Gaythorpe suggests that the 
allusion IS sunply to the unknown man who first 
divided the heavens into constellations 

Most authorities have assumed that Virgil was 
quoting from some work that was ancient even in his 
nays when he spoke (in “ Georgic ” I ) of the Bull 
ojienmg the year with his golden horns Mr Gay 
tliorpe notes that there is a sense m which it was true 
ui his own tunes In mid April Aldebaran could have 
been seen to set hehaoally, with the horns of the 
Bull plainly visible m the twilight, and birius (also 
mentioned m the poem) farther to tlie left It is clear 
that Virgil rocogiused the practical use of such 
observations for regulating the tunes of 8o^^lng and 
other agricultural operations Mrs Evershod, m a 
companion paper, notes that Dante, in the “ Inferno ” 
and “ Purgatorio ”, makes Virgil give accurate 
information on many points of astronomy Virgil 
soepas, however, to have made an error about the 
southern hemisphere, thmkmg that its mhabitants 
reversed not only summer and winter but also night 
and day, ” When dayspring comes to us, there 
Hesperus kindles his lamp ” (“ Georg ” I ) In the 
correepondmg passage in Dante, the travellers have 
emerged at the antqxides of Italy, so the reversal of 
mght and day comes m correctly there. 

Spectrum of |9 Lyr« —A detailed analysis of the 
speotrum of this extraordinary star was undertaken 
at intervals by the late Mr I E Baxandall durmg 
the last ten years of his life, and the results of his 
study ore now given in the AnnaU of the Solar Phyetce 
Observatory oj Cambridge (edited by Prof F J M 
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Stratton) Two senes of spectrograms tedeen at 
Cambndge, together with an earlier senes kmdly 
lent by the ADegheny Observatory, form the basis 
of this uivestigation, which odds many details to our 
knowledge of this stellar system, without, however, 
deciding conclusively its physical nature The 
absorption spectrum is apparently of dual ongm— 
an oscillating B8-“tyj>e spectrum, and one of type R6, 
which, though not stationaiy as previously thought, 
shows only slight radial velocity venations There 
IS also a suggestion of a third source of absorption 
lines which may be of the nature of a Trojan planet 
Contrary to earlier hypotheses, the B5 star is appar 
ently smaller and more massive than the BS star, 
but IS surrounded by an extensive gaseous envelope 
which IS responsible for the bnght lines Several 
outstanding anomalies still remain unexplamed, 
but the memoir is a valuable contribution to the 
subject, and forms a fitting memorial to the labours 
of its originator 

Two more Trojan Planets —Tlie Trojan group of 
mmor planets is growing rapidly Odysseus was 
discovered Siime months ago, and two more Trojans 
are announced in U A I Girc No 307 Theee were 
discovered at KOnigstuhl on Oct 17, and designated 
UA and UB 1930 Using arcs of six weeks, Drs 
Kahrstedt and Stracke have deduced orbits that 
mdicate periods so close to that of Jupiter to 
justify the designation of Trojans Hie period found 
for UA IS about a year longer than that of Jupiter, 
but it camiot yet be considered as accurately Imown 
There are now five Trojans (mcluduig Odysseus) the 
longitude of which exceeds that of J^iter by about 
60°, and four (including UA and UB) on the other 
side of Jupiter The eccentricity of UA is given as 
0 29, BO that it 18 nearly twice as far from the sun at 
aphehon as at perilielion The magmtudes of both 
pleuiets are about 14^ The mterestmg planet 944 
Hidalgo, which travels out almost to Saturn’s orbit, 
IS now returning sunward, and on ephemens is given 
for next July m ” Kieme Planeten ” , but as the 
magmtude is only 18^, it will probably not be de¬ 
tected until the following year Its orbit is qmte 
oometary, but its aspect hM always been stellar 
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Research 

HftalinfC in Ontong Jara —Meaeures taken for heal 
mg the sick m Ontong Java (Lord Howe’s Island) m 
the Western Pacific ore described by Mr H Ion 
Hogbin m Oceania, vol 1, No 2 Disease, m common 
with the weather, success m fishmg, sorcery, and a hun 
dred other things which affect the daily life of the 
people, are caused by K\j>ua Every individual 
soon aiFter birth receives a kipua (spirit), a double or 
airy body invisible to ordmery eyes Although a 
kipua IS not closely attached to its owner, it is not free 
until he dies It then becomes free, and only then 
can it mterfere m the ways mentioned, in the fives of 
other people Illness being caused by the k%jma can 
only be tiwted by ceremonies address^ to the kipua 
An exception is made m the case of boils, contusions, 
nngworm, malana, sprains, and swelling of the limbs, 
which are treated oy natural means The more 
serious diseases are classified , two classes, convulsions 
and paralysis, are regarded as incurable , but each of 
the remaining classes has its own specialist The 
remedies are the property of certam jomt families and 
are transmitted from headman to headmem An 
essential factor m the healing is a pule (cowne) shell 
to which imbroken white coconut leaf, pandanus leaf, 
and a piece of the healer’s hair are tied The first 
essenti^ is to find out which of the ktpua, usually the 
spirits of the man’s own cmcestors, wish him to hve 
and which wish him to die Two methods are simple 
and may be carried out by anyone The question 
being put to the kxpua, the answer is given by knots 
made in strips of coconut leaf or by small pebbles 
The more elaborate method requires the service of the 
Bpociahst, a medium When the sick man and his 
relatives have repaired to the house of the medium, 
the latter is possessed by each of the ktpua invoked in 
turn, who statos through him its wish When the 
name of the ktpua responsible has been ascertamed, 
a ceremony follows, in the course of which the ktpua 
IS besought by prayer to give good thmgs instead 
of evil 

Spread in British Isles of Black-necked Grebe —^Tho 

disappearance of the black necked grebe (Podteeps 
mgneoUta) as a British breeding bird was connected 
with the drainage of the fen area, but its recent re 
establishment and spread shows an ailaptabihty 
which makes it surprising that it should e\er have 
become extinct In 1904 it was first discovered to bo 
breeding m Wales, in 1915 m a western lough in Ire 
land, in 1918 at Trmg Reservoirs, and a few months 
ago C G Connell recorded the nesting of at least two 
pairs jn a loch m the Forth area of Scotland (Scottish 
NcUuralxstt p 106, 1930) Now C V Stoney and 
G R Humphreys have foimd m western Ii eland a 
colony which they estimate to consist of about two 
hundred and fifty pairs, and that m a lough not more 
than two or three miles long and half a imlo wide 
(British Birds, vol 24, p 170) It has been assumed, 
in regard to the spread of the black necked grebe, 
that the colomsts m the British Isles were immigrants 
from the Continent, where the species breiils in 
countries no farther away than Denmark, Germany, 
and Livonia But the presence of the large Irish 
colony makes it possible that the new breeding 
places may have been peopled from the west rather 
than from the east 

Intestinal Protozoa of Wild Monkeys —Robert 
Hegner and H J Chu (Amer Jour Hyg, vol 12, 

Pp 02 108, July 1930) report on an examination of 
forty four wild Phihppine monkeys, Macacua phdip- 
ptnmsts, twenty-eight males and sixteen females, to 
detenmne whether they ere parasitised with intestmal 
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protozoa, and to compare these with species that 
occur m man Cysts of Enianveeha histolytica were 
not abundant and were mostly uninucleate, E c6U 
was found m twenty-two of the monkeys, and E 
gingivalis i n thirty-seven Eruiolvmax nana was 
present m twenty-two monkeys and Xhentomoe&a m 
two (this IS the fij«t record from the monkey) Three 
species of Tnehomonaa were recorded Qiardux 
lamblut is a fairly common inhabitant of the duo¬ 
denum and Chilomastix meanili was present m fifteen 
monkeys Balantidium colt was obteuned from ei^ht 
of the monkeys and showed great v6u:iation in size, 
probably due to racial rather than to specific differ¬ 
ences The authors consider that the evidence 
afforded by this investigation is “ insufficient to 
separate as distinct species the eleven types of pro¬ 
tozoa described from wild Philippmo monkeys and 
the corresponding eleven types that hve m man ” 

Observations on Living Tissues —Prof Eliot R 
Clark and his colleagues m the Department of Ana¬ 
tomy of the University of Pennsylvania have recently 
devmojieil a methml of studying the living tissues of 
the rabbit’s ear (Daily Science News Bulletin, Science 
Service, Washington, DC) A double walled chamber 
or window, one wall being of celluloid or glass and the 
other a very thin sheet ot mica, is so arranged on the 
ear of a rabbit that a thm layer of tissue is enclosed 
between the two walls of the chamber and can be 
examme<l microscopically As the chamber can re¬ 
main in place for montlm, the same area of tissue can 
be repeatedly observed and the details of the blood 
circulation studied, and in specially thm tissue, which 
can be examined with an immersion lens, the growth 
of cells and of capillaries can be foUowetl day after 
day The method will be of value also for the study 
of transplantations an<l of the reactions of tissues to 
different conditions 

Fungi in Butter —Grimes, Kennelly, and Cummins 
have carneti out nn ©xammaton of butter samples 
taken with all suitable antiseptic precautions from 
the interior of a 66 lb sample which had been kept at 
low temperature for two weeks, smee it was peicked 
at an Irish creamery The cream is jmsteurised, 
and none of those moulds was found to survive the 
temperature of pasteuiwation It is concluded that 
they have probably entered the butter either from 
the chum or the air (many creameries are near the 
road side, whith mcreasos the risk of contamination 
from this source) A list of twenty nmo moulds 
found ill the butter is given m the Srientiflc Proceed^ 
ings of the Royal Dublin Society, vol 19 (NS), 
October 1930, and the authors note that many of 
them appear to deviate a little from the standard 
type of their s])ocies, which they think may be duo 
to a process of development of insular strains, peculiar 
to Ireland 

Climatic Changes during the Pleistocene -Dr G C 
Sunjwon deals very fully with this still tantalising 
subject m the Proc Roy Soc Edinburgh, 60, pt 3, 
No 21, pp 262 206 , 1930 It is assumed that the 
glaciation of northern Euroiie during the Pleistocene 
was due to a shift of the pole associated with appreci 
able variations of solar radiation Tlio shift of the 
pole brought Europe into sufficiently high latitudes 
to permit the formation of an ice sheet, but the 
variations of cl unate, such os are shown by the inter 
glai^ial e|>ochH, wore duo to the oscillations of solar 
energy With two tomplete cycles of solar ladiation 
it becomes possible to oocoimt for four advances of 
the ice Tlie Gunz Mmdel and the Rias Wunn inter 
glacial epochs occurred at the maxima of solar 
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radiation and were therefore warm , they were periods 
of increased precipitation m all parts of the world, 
oorreeponding to the two pluvial epochs which are 
known to have o<}ourred during the Pleistocene The 
Mindel Riss interglacial epoch is correlated with a 
inmimum of solar railiation and it i8 therefore re 
garded as having been relatively cold and character¬ 
ised by low precipitation The sequence of \egetation 
types accompanying the climatic changes from maxi 
mum to miiiJinum are park land, forest, tunflra, 
gross with sparse trees, and steppe The deductions 
are support^ by the geological and archaeological 
evidence available, and m particular it is possible 
to orran^ the sequences of human culture, of the 
geologic^ strata of East Anglia, and of the history of 
the i( e age in the Alps into the inferred scheme of 
climatic tmanges 

Steam Tables U^ho August issue of the Joum^ of 
Research of the Bureau of Standards, Washington, 
con tarns on ciccoimt of the determination of the thermal 
properties of saturated water and steam from 0° C to 
270* C by Messrs N S Osborne, H F Stuoson, and 
E F liock, and a critical review of the measurements 
of these properties now available by Mr E F Fiock 
The determmations were made by electrically heating 
in a closed vessel a sample of the fluid at one satura 
tion state until it atiamed a second saturation state, 
and measuring the electrical energy necessary The 
results are oxpressetl m tables of heat content of 
IkjukI, latent heat, heat content of vajHiur, in inter 
national joules ]ior gram , of entropy of liquid and 
entropy of vapour in international joules per ^am 
j>er degree Centigrade, for eaxjh 10“ C from 0“ C to 
270“ C The results of the critical review of existing 
data are embedie<l in charts of the same quantities, 
and they show that from 0“ C to 100 ° C the published 
steam tables agree with each other within the limits 
of tolerance of the International Skeleton. Steam 
Tables of 1929, but that at higher temperatures several 
of the tables give figures which he well outside these 
limits 

Thunderstorms and Penetrating Radiation —^The 
idea has been entertained tliat jwirt of the jienetrating 
radiation (or ‘ cosmic rays ’) might be duo to the action 
of the lar^e fields known to exist m thimderstorms 
Prof Millikan was, however, unable to obtain any 
evidence for this, and a new investigation by a different 
method, descril^l by B F J Schonland m the 
December number of the Proceedtriga of the Royal 
i^octeiy, confirms Prof Millikan's result On the 
contrary, it has been shown by Dr Schonland that 
a reduction m the intensity of the radiation takes place 
when there is an active thunder cloud oveihead, the 
effect being greatest for those clouds for which there 
was evidence that the upper positive charge was m 
excess The quantity of water in the clouds is quite 
inadequate to account for the screening, which must 
be attributed to their elootnoal fields From Dr 
Schonland’s discussion of las results, it appears that 
the upper limit to the energy of most of tne quanta 
or corjHiscIea which moke up the penotratmg radia 
tion must be less than 5x10* electron volts, a number 
which IS reasonably consistent with the jienotratmg 
power of the lays Dr Schonland's results do not 
sliow dehrntely the nature of the primary radiation, 
but indicate tliat it consists either of ultra gamma 
quanta or of positively charged particles 

Energy Losses of Electrons in Carbon Monoxide — 
Study of the eneiyy losses of electrons m a gas, 
although yielding far lees precise information than 
con be obtained spectroscopically, afforrls a valuable 
check on data obtained by the latter method, par- 
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tioularly m the matter of the probabiht^ of certain 
types of transitions An mvestigation of the motion 
of electrons m carbon monoxide, described by Dr 
E Rudberg m the December number of the Proceed- 
%nga of tJie Royal Society, shows that the important 
characteristic losses m this case correspond to 8 19, 
11 17, 13 14, and 16 72 volts The first two of these 
can be identified fairly closely with transitions of the 
molecule from the fundamental state, which is simple 
(^2^), to other smglot states, mdioating that such 
rearrangements of the molecule, imder this particular 
stmiulus at least, are more probable than transitions 
from the fundamental suiglet state to the other well 
known triplet states The transitions are not, how 
ever, those which correspond to the mmimum vibra 
tional energy of the higher state, but to rather higher 
vibrational energy, in general accord with the prin¬ 
ciple that the change m the separation of the nuclei 
of the diatomic molecule, is smcdl m such cases The 
other two losses of energy probably correspond to 
transitions to a higher ((7) state, of which little is 
known, and to a state of the lomsed molecule, re- 
sijeotively Dr Riulberg also gives data for the 
cnaracteristic losses m carbon dioxide, but in this 
no correlation with spectroscopic data is possible, as 
the spectrum of this gas is os yet almost unknown 

Proteolytic Enzymes of Cartca Papaya —Nag and 
Banertee {Trans Bose Research Institute, Nos 18 €uid 
20, 1930-31) hnd that two proteolytic enzymes con be 
separated from unnpe papaw fruit by shaking the 
expressed juice with kaolin and centrifugmg The 
liquid then contains an * eroptase * which digests 
Witte peptone but not fibrin, while from the kaolin 
sludge can be extracted with salt a * poptase * actmg 
on fibnn but not on peptone On the basis of these 
findings, the authors criticise the view of Grassheim 
that papam is a smgle tryptic ferment and agree with 
Vines that two enzymes are present 

Configuration of the Benzilmonoximes—Experi¬ 
ments on the solubihties of the a and monoximes of 
benzil in benzene are recorded m the October number 
of the Journal of the Chemical Society by T W J 
Taylor and M S Marks, and the results are said to 
support the configurations for these compounds given 
by Meisenheimer The argument is based on the 
assumption that the a-oxime in physical properties 
should be a hydroxylic substance, whilst in the 
fi oxune the typical hydroxylic physical properties 
should disappear, together with the assumption that 
the solubility of a hydroxylic substance is less than 
the * natural ’ value c^culated from the raeltmg-pomt 
and latent heat of fusion Tlie Beckmann transforma¬ 
tion, m this case at least, thus mvolves the groups m 
the anti position to one another 

Intensive Drying —Some exjienments on the vapour 
pressures of mtensively dried benzene, desenbed m the 
November number of the Journal of the American 
Chemical Society by E J Green, show that benzene 
which has been dried with phosphorus pentoxide in a 
fused glass apparatus for three years does not exhibit 
any chemge in vapour pressure with reg>ect to the 
normal liquid in the same apjiaratus Experiments 
are desenbed which support the theory that tne vapour 
pressure differences from the normal state may be 
explained by assummg tlie presence of mmute traces 
of water vyKiur m the normal liquid rather than any 
catfdytic effect due to the removal of water from the 
dried hquid Calculations from solubility data show 
that only 0 000229 gm of water is required to produce 
a partial pressure of 7 mm of water m 1 gm of benzene 
at 20®, whilst Raoult'a law woukl require 406 times 
more water 
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Geo*electrical Prospecting: by A C Bridg:e Methods * 

By A B Bbouohton Edge 


T T'LECTRICAL methods of exploring for mineral or 
for investigating geological structures are 
numerous, but with few exceptions they fall into two 
groups, according to the meuiner in which the groimd 
and the concealed conductive bodies lying within it 
arc excited, and how the resulting electrical field is 
investigated 

(i ) Surface Potenttal Methods —in these, direct or 
alternating current is passed conductively through the 
ground between earthed electrodes spaced up to a mile 
or more apart The prospecting operations consist m 
detennining the resulting distribution of potential m 
the ground and in interpreting the geological signift 
cance of any anomalies that are recordeti 

(ii ) Electromagnetic Methods —In these, the groimd 
18 excited inductively by inesms of loops of insulated 
wire siutably disposed on the groun<l surfew^e and 
carrying alternating current, usually at a frequency 
between 200 and 00,000 cycles per second The 
survey is then earned out with portable search coils, 
by means of which investigations are made of any 
anomalies that appear in the magnetic field 

The object of the present article is to describe two 
methods of using a form of A C bndge (ratiometer) for 
eleotneal prospecting purposes, one of which comes 
under the first and the other under the second of the 
two groups that have been defined above The general 
principle, which is that of the ordinary A C bridge, 
was first applied by the author in 1926 to surface 
potential surveys earned out in Rhodesia The 
method was afterwards used in Australia by the 
Impenal Geophysical Expenmental Survey, ancl from 
it the A C potential ratio method and instruments m 
the fonns described below were developed 

For Determtkino Surface Potentiats 

Tn order to explain the advantages of the AC 
potential ratio method it is necessary to refer to the 
well known eqinpotontial line system which, hitherto, 
has been the only generally known means of mvesti 
gating A C surface potentials Although the tracing 
of oquiixitential lines over the surface has the advan 



tage of simplicity, it also has a senous defect, since it 
takes no account of the complex phase conditions 
that arise when ^temating current is appbe<l to 
ground of variable conductivity In such ciroum 
stanoes the resulUuat field has an elkpilCQUy polansed 
structure, in which true eijuipotentwd pomts can only 
have an instantaneous existence Although the con 

• petalkd deMTiptloni ol tbew method* end the apparatue employed 
be Inoloded In the foTthoomlns pablloatlon of the Imperial (Jeo- 
phyaloal Experimental Sarvw, onutled yrinolplee and Practice of 
tirophyalcal l^peoUng ” Thla prelimlnaiy account li publluhed with 
the approval of ine Qeophyalcal ^eoutlve i^mmlttee 
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ception of eqiiipotential lines in such an alternating 
field ifl theoretically unsound, the out of phase 
effects met with in practice are not so great as a rule 
aa to preclude the mapping of lines from which a 
general idea of the conductivity conditions can be 
obtained It often happens, however, that a survey 
of this kind becomes a very slow and inexact per¬ 
formance, and sometimes, when in the neighbourhood 
of important conductive bodies, the phase conditions 
are such that the method breaks down completely 
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The fact that this system becomes increasingly in 
accurate aa a buried conductor is approewhed is a 
sufficient indication that on additional surface poten 
iial motho<l is required, by which the phase anomalies, 
which themselves are of diagnostic value, may be 
properly determined The A V potential ratio 
method dt^s< ribtHl below is mtondocl to fulfil this 
purpose 

The principle of the method is shown in Fig 1, m 
which Af jSi and C are contacts mode with the ground 
and AO and <70 are ratio aims in each of which a 
Condenser and a resistance are cormected Alternating 
current, usually at about 'lOO cycles j>er second, is 
passe<l through the ground between distant earthed 
electrodes The purpose of the device is to compare 
the potential drops k j and between the equidistant 
|>airH of contacts AB and BO, and to determine the 
difference in phase angle between them To accom¬ 
plish this, the capacity and resistance m each arm are 
adjusted until an exact balance is indicated by silence 
m the headphones The potential drojw and 7, 
will then be directly proportional to the total im 
podanees t the anns AO and OC res^c lively, or in 
terms of the resistances and 7?g and the capacitativo 
reactances ami X,, which are read directly from the 
instrument 

^ sm tau- MT^i/Y i) ^ 

* Ri Hiu tail'* (Bj/X|) ^ 

and “ tan-i 

where 0^ is the differeuot' in phase angle between 
7, and 7i , being of positive value when 7, is lea<l 
ing 7i 

In Fig 1 the capacity and resistance in each arm are 
connect^ m senes, but other combinations may be 
used As a result of a recent suggestion by D C Gall, 
an instrument is now being made in which a variable 
resistance alone is included in one arm of the bridge, 
the other arm containing a fixed resistance and vanable 
condenser connected m parallel By this arrange 
ment a laiger phase angle rcuige is available and 
the advantage of direct reading is obtained In the 
previous designs a somewhat tedious senes of com¬ 
putations IS neoessaiy m order to obtain the potential 
ratios and differences in phase angle 

As a rule, the field observations are made along 

t Thew should be of the order of 100,000 ohina Otherwlvo the 
Acounoy of the determination may be serloualy affected by the un 
known contact retlitanoes at A and C which enter Into the raeMure- 
ment 
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straight lines, in the manner shown in Fig 2 , the 
station interval depending u{K>n the nature of the 
problem under investigation but usually being about 
50 feet 

The apparatus consists of three steel rods B, and 



FlO 3 —Htttlomotor In use with anipllflor on the operator b back 

C, driven into the ground and connected to the ratio- 
meter Z), wliith IS earned by the operator together 
with the headphones and amplifier as shown m f ig 3 
Observations aie made along the length of the traverse, 
the operator and his assistants moving forwards one 
station at a time, so that ratios are obtained for 
eve^ successive pair of stations In the cose shown 
m Fig 2, Vi would be taken as an arbitiary unit 
and F,, Fg, , etc , would then be leferred to it 
bysuccesHive multiphc ation of the individual ratios 
F,/Fi,F,/F,, , etc * A i>otential anomaly curve 

may then be construe tori by plotting these multiplied 
ratios above the mid ppmts of the station intei'vals to 
which they refer Tlie differences in phase angle 
are summed ronsecutivoJy, jiositive or negative as the 


will be met with beyond which it u impoasible to 
proceed in the ordinary wey I^is difBoulty may be 
overcome by eade-stepping and including one or more 
Btations off the Ime of the traverse, but with a bridge 
of a somewhat different design, now imder oonstruo- 
tion, these deviations should no longer be neoeseaiy 

In many oases it is sufficieat to carry out a senes of 
selected straight bne traverses over the ground to be 
examined and to prepare potential and phase vana- 
tion curves m the manner mdioated above If a 
more systematic survey is recruited, observations 
must be made along a network of Imes so that potential 
and phase values may be assigned to each station 
within the area These values are determined by 
vectorial addition and, after adjustment of closing 
errors, equipotential and iso phase lines may be 
interpolated 

Field expenenoe in Australia has shown that vana- 
tiona in grotmd conductivity are recorded very faith¬ 
fully by this method In favourable circumstances 
the potential curves exhibit a well defined ^ak over 
each wall of a buned conductor, and witn further 
research it is thought that the corresponding pheuie 
anomalies will be found to have a still greater diag¬ 
nostic value In some districts m which mark^ 
variations occur in the surface conductivity, the 
method may be at a disadvantage unless the features 
to be investigated are of an outstandmg character 
It IS of particular service, however, as an auxiliary to 
the equipotential line method which, although of 
admitted value for roconnaiaaance purposes, is too 
crude for detailed investigations 

Fob Comtabison of Elec?tbomagnktic Fiblds 

Tins application of the ratio arm bndge relates to 
the simidtaneouH comparison of magnetic fields at 
different points m the neighbourhocni of conductive 
bodies, and the case of the vertical components at two 
points A and B is illustrated m Fig 4 The two 
identical coils and O,. each havmg an area of several 
square feet, are supported m a lionzontal position 
immediately above the points A and B and are con¬ 
nected together ati that the e m f *s induced in them 
will oMist one another The ratiometor is then inserted 
into the circmt m the manner shown and is operated 
m precisely the same way as m the surface potential 
application of the instrument By this means the 
field intensities may be compared and the differences 
in phase angle fletermmed Sioular observations may 
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case may be. and are plottetl in a similar manner as a 
phase variation curve 

It will have been observe<l that m order to obtain a 
balance with the bndge it is essential that the earth 
at contact B should be mtermediate m potential with 
respect to the contacts at A and C It may happen, 
therefore, that even on a straight line traverse, pomts 

* This rnnk^Uoation b of complex numbert, that b, VJVx an4 
Ft/Fi are muHipUed to obtain the uiRFaltude of the product, ana theli 
phaae angbt are added to obtain, the idtaae of the prodiu^ 
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be made for other positions of the coils and, m fact, 
the apparatus may be used in vonous ways for m- 
vestigating the character of the elbpse at any point, 
provided tnat the differences m phsM angle do not he 
outside the range of the bndge It has been pomted 
out bv D C Gall that in such oases a mutual induot- 
mxoe bndge would be more satisfactory and such an 
instrument is now under construction 

As a rule, the field procedure and plotting of in¬ 
tensity and phase variation curves will be earned out 
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in XDBDxiBt already deaoribed for the surface 
potentifld method, but lines of equal magnetic intensity 
and ISO phase lines may also be drawn 
Xhe method descnb^ above resembles the two-ooil 
balanomg system due to Sandberg and Lundberg, m 
which two sunilar ooils are jomed %n opposition, with 
on amphfler and telephone included m the circuit In 
this case the relative strengths of the vertical fields are 
given by the secant of the angle throu^ which one of 
the coils must be tilted out of the honzontal m order 
to produce a minimum of sound m the telephone It 


has been pomted out by Eve and Keys,* that this 
procedure is not always satisfactory owing to phase 
difference m the currents induced m the two coils, and 
the fact that the tilting of one of the coils will usually 
introduce a honzontcd comTOnent into the deter¬ 
mination These writers aotu^ly suggest a oapaoitanoe 
bndge m this connexion, but fear that suon cm m- 
strument would prove too cumbersome for use under 
ordinary held conditions 

• AppUed Ueopbysic* , p 122 {Univemlty Prem, CjinjPridflv, JS20) 


Nomenclature at the Eleventh International Zoological Congress 


riiHE account of the International Congress of 
Zoologists at Padua, published m NAXims for 
Sept 27, 1930 (pages 489 490), contamed only the 
briefest reference to the discussions and conclusions 
on nomenclature The following account, which is 
strictly unofficial, be of mtereet 

The International Cfom mission on Zoological Nomen 
(lature consists of eighteen members, distributed 
80 far as is practically convement throughout the 
world Most of its work is conducted oy corre 
yiondence, the intermediary bemg the secretary 
The present secretary is m Washington and is |>er 
mitt^ by the U 8 Government to avail himself of 
official faoihtiee 

The commissioners meet m person at the Inter 
national Congresses of Zoologists, which hitherto 
have been triennial, except for an interval from 1913 
(Monaco) to 1927 (Budapest), but which by a resolu¬ 
tion at Padua are henceforward to be quinquennial 
Hitherto each commissioner has been appointed for 
the tnenmal period , whether this will now be changed 
for a qumquennial penwi remains to be seen 

Certam changes m the mode of appointment were 
accepted by the Padua Congress To replace the 
retiring commissioners, who are eligible for reappomt 
meat, the Commission, after considering the balance 
of subjects and of geographical regions, submits 
names to the Section of Nomenclature The Section 
can propose other names The nominees of both 
Commission and Section ere referred to the Permanent 
Committee of the Congress, which makes the selection 
and reports it to the plenum of the Congress for 
confirmation 

The commissioners assemble a week before the 
Congress opens, and work all day and every day at 
final discussion and voting on the questions raised 
durmg the mterval These may be either opmions on 
points of nomenclature or proposals for alteration of 
the rules 

Opinions are settled by a majority vote of the 
Commission, and this is generally obtamod by corre¬ 
spondence 

Proposed changes in the rules must also have re¬ 
ceived a preliminary majority vote of the whole 
Commission, that is, ten out of eighteen, and must 
then receive the unanimous vote of those present at 
the Cnngress, nine bemg a quorum It follows that, on 
one hand, eight commissioners may have opposed a 
proposal m writmg, but that nme present m person 
may cany it, and on the other hand, that seventeen 
may have be^ m favour, but that one if present may 
block It These are extreme suppositions, but m 
actual practice the situation la no better, because of 
the difficulty of bringing ail the members together, 
or even of obtaining a quorum of the actual com¬ 
missioners To overcome this difficulty it has been 
the custom to appoint suhetitutes (alternates) for 
the absent commissioners from among zoologists 
attending the Congreea Thus many of those who 
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actually vote may have an imperfect uuderstandnig 
of the questions at issue. At Padua the preliminary 
work was done by the chairman (K Jordan), the 
secretary (C W Stiles), and three other commis¬ 
sioners , two more ooinnussioners arrived later, but 
a quorum was not formed until altemat'es were 
appointed Of these tliere were no leas than eleven, 
and among them Lt Col J Stephenson, Mr G C 
Robson, and Mr H W Parker acted tor commis¬ 
sioners in various parts of the British Empire 

On this occasion a further difficulty was due to the 
fact that before the meetmg none of the proposals for 
change in the rules had received enough votes either 
to kill It or to bring it up for discussion Until the 
Congress assembletl it was impossible to get the 
nocassary votes, and then, even if they were obtained, 
it was too late for adequate and properly informed 
disc ussion 

This state of affairs is manifestly undesirable, and 
for many years considerable dissatisfaction with these 
arrangements lias been expressed, notably with the 
demand for a unanimous vote by those present 
There were two alternative amendments to this by 
law before the Commission, bub unfortunately neither 
received enough prelimmaiy votes to enable it to be 
discussed 

The same w<is the fate of other important proposals 
Among them were alternative motions which would 
have ha<l the effect of raising type designation by 
elimination from the status of a recommendation to 
the status of a rule This is a rbfiicult question, and 
It IS a pity that it could not be thraflhe<l out 

A proposal to revert to the XII Edition of Lin 
n^us* Systeina Natures as the starting point 
of zoolognal nomenclature was definitely rejected, 
and the date of the X Edition was fixed precisely as 
Jan 1, 1758, in Article 20 of the rules 

Ihe tlefinition of publication for purposes of sys 
tematio zoology was discussed at length, and the (on 
elusions will eventually be submitted in the form of 
an opinion 

Tlie report of the British National Committee on 
Entomological Nomenclature was presented by Dr 
K Jordan, and its proposed emendations to the rules 
were considered A few, of merely editorial nature, 
were provisionally adopted, and others deferred for 
further consideration 

Proposals that suporfannly names based on generic 
names sliould all end in -oidea, that new ordinal 
names should end ni ida, and subordinal names m 
ina wore dmcusscxl and held for further considera 
tion 

Proposals to apply the law of priority to family 
and subfamily names, under certain conditions 
necessitated by other provisions of the Code, were 
also mevitably held over The general opmion of the 
Commission seemed to be against further legislation 
for groups higher than genera 

As regards homonyms, it was agreed that, ceteris 
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paribus, the name of a genua should take precedence 
over that of a aiibgenua , the name of a species over 
that of a Hubspocies 

Article Itt of the rules says that “ the onginal 
orthography of a name is to oe preserved unless an 
error of transcription, a lapsus calami, or a typo 
graphical error is evident” It was agreed that the 
word ” transcription ” included, or rather was in¬ 
tended to mean. " transhteration ” This article 
has sometimes important results in connexion with 
homonyms Concerning such tnviahties as whether 
one should write brownii or hrownt, the Commission 
showed a wise impatience It also agreed that when 
a name, or part of a name in combination, hod been 
excelled in diverse ways by different authors or even 
by the same author, it was not meurabent on a sub¬ 
sequent author, when making casual references, to 
follow this diversity of spelling It was enough that 
hf should do so in professed synonymic lists 

During the interval between the tenth and eleventh 
Congresses the Commission hewi formulated twenty 
SIX opinions (Nos 98 123), and these were adoptee! 
by the Congress These oiiinions have been or are 
being published b> the Smithsonian Institution 

The Commission would welcome the co operation 
of special committees for iwoups of animals Such 
CO-operation already exists for entomology and proves 
of ^eat advantage 

The Commission believes that much confusion 
would be avoideil if students of zoology had the 
opportunity—if not the obligation—to attend lectures 
on the rules of nomenclature 

I have kept to the last the most controversial of 
the subjects that came up at Pmiua This is the 
interpretation of Article 26 d of the Code It is there 
laid down that “The vain! name of a genus or species 
con be only that name under which it was first 
designates! on the condition (b) That the 

author has applied the prmciples of bina^ nomen 
clature” Article 26 says “The tenth Edition of 
Lump's ‘Systema Naturw’, 1768, is the work winch 
inaugurated the consistent general application of the 
binary nomenclature in zoology ” 

The question in dispute is the moaning of the phrase 
“bmary nomenclature” One mterpretation is that 
it moans that form of zoological nomenclature which 
most zoologists associate with Linnams and notably 
with the tenth edition of his “ Systema ”, namely, 
one name for the genus, with which is associate 
another, so-called trivial name, to make up the nomen 
specificum The addition of a third name t^j dis 
tingmsh a subspooies, or even of a fourth for a variety, 
does not affect tVie prmcifile that the sj^ies is desig 
nated by a double or bmary neuno TTie essence of 
the Linnean reform, os first fully expressed m the 
Tenth Edition, is the mtroduction of a nonien triviale 
in place of the former differentia , the nomen triviale 
bemg a pure name, not neoeesanly with any meanmg, 
wliereos the differentia was a descriptive diagnostic 
phrase, however short it might bo 

The other interpretation of “ binary nomenclature ” 
reduces it to mean no more than * binary classification*, 
m other words, the recognition of the two concepts 
genus and species, and their nomenclature, occordmg 
to the old lomcal method, per genus ei differentiam 

The introduction of this latter method mto sys- , 
tematio biology le ascribed to the botanist Toumefort | 
(1719) The method was at first followed by Linnseus : 
as by many others, but he perceived its nomen- 
clatural oumbrousness (as mdeed had Toumefort 
himself) and got over the difficulty bjr usmg the 
nomsn tnvude m place of the differenM This he 
esMyed before 1768, but it was m that year, in the 
Tenth Edition, that he first applied it consistently 
bo the whole animal kingdom 
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Taking the rules as they stand, unsophisticated 
zoologist would, I think, adopt the mrmer mterpreta- 
tion In the successive reports of the Congress and 
successive editions of the rules I have been unable 
to find anything that suggests the contra^, with the 
exception of four opimons (20, 24, 35, 89) These 
draw a distmction l^tween the terms * binary * and 
* bmommal ’ (undoubtedly they do not mean the 
same thing) and proceed to imply that * binary * 
indicates nomenclature d la Toumefort, while only 
' bmommal * indicates nomenclature a la Ltnni 

The lustory of this interpretation of the phrase 
‘ binary nomenclature * has been given by Dr L 
Stejneger m a most careful paper (iSm^^Ason Mtscell 
Gou , vol 77, No 1, August 1924), which leaves no 
doubt that the revisers of the Ckide m 1901 really did 
give the phrase what one may call the Toumefort 
sense, and that their reason for that mterpretation 
was the desire to mclude the ^neno names of Briaaon, 
L T Gronovius, Scopoli, and other writers after 1768 
who did not follow the nomenclatural system of 
Linneeus, and to mclude them without making ex¬ 
ceptions to the rules 

That this was their mtention waa, as Dr Stejneger 
himself admits, far from obvious, and it certainly 
has never been clear to a large number of zoologists 
However that may be, there has been an increasing 
movement to give the phrase the same meaning as the 
tautological expression “ buiormnal nomenclature ” 
A proposal te that effect was before the Commission 
at Padua, but failed to receive enough prehmmary 
votes to bring it im for discussion In the Section 
of Nomenclature, Dr Walther Horn then proposed 
the following motion “ The Congress shall decide 
that only those {lublications shall do held to apply 
the i)nnciples of binary nomenclature m which the 
use of a single word for a generic name and a 
single word for a species name is consistently carried 
out ” This was passed by a large majority m the 
Section, and when it came before the plenary session 
of the Congress, insteeul of being referred, as one ex 
jieoted, to the Commission, it was put to the meeting 
without discussion, and again earned by a large 
majority 

It happens, most unfortunately, that those who 
support what I have called the Toumefort inter 
protation are for the most part citizens of the United 
States and mclude the diatmguished and enthusiastic 
secretary of the Commission, whereas most of those 
who support the Linnean interpretation come from 
the rest of the world and m great part from Europe 
I do not, however, see any reason why this diver 
gence of opinion cannot be accommodated The 
resolution does not, m my opmion, involve any altera¬ 
tion of the rules , it is a question of mterpretation 
It does mvolve a redrafting of certain opinions, but 
It need not involve any change m their effect or m 
the acceptance of Bnsson and the rest 

It should be remembered that in 1901 it was not 
possible to suspend the rules to meet hard cases 
That practical reform was first achieved at Monaco 
m 1913 Therefore m 1901 the upholders of Brisson, 
Soopoh, and Co were obliged either to alter the rules 
or to mterpret them so as to admit those authors 
They inadvisedly adopted the latter course and failed 
to make it clear 

Their mterpretation has been used, as stated above, 
to admit the unmommal generic names of oertam 
writers after 1768 who did not follow the Linnean 
method But those writers did occasionally ohanoe 
to use a specific differentia of a single word, and, on 
this mterpretation, there seemB nothmg to prevent 
the admission of those appellations That, however, 
does not seem desired by anyone 

Now we cem suspend the rules, and we have already 
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found it necessary to do so m order to elimmate certain 
authors who, under the Toumefort interpretation, 
were admissible (opinion 89) 

My proposal therefore is that we should, as the 
Congress has resolved, adopt the Lmnoan interpreta 
tion, which I personally believe to bo the natural 
Tueanuig of the words , that we should formulate a 
now opinion admitting the genono names of Bnsson 
and the rest by ad hoc sus^iension of Article 2Gb , and 
that we should redraft those opinions that are affected 
(20 and 24) As for opinion 89,1 succeeded at the 
time in getting it so drafted that its effect would not 
be altered by the change of interpretation now passed 
by the Congress 

If these proposals are aj>})roved by the International 
Commission, 1 do not see why we should not contmuo 
to work with that harmony and good feeling which 
have hitherto prevailed at our meetmgs 

F A Bathbe 


Uoiversity and Educational Inte]lig:ence 

Cambbidgk —Prof Owen Thomas Jones, Wood 
wardian professor of geology, has been elected to a 
professonal fellowship at Clare College 

At Trinity College, A S Besicovitch, University 
lecturer m mathematics, and L Wittgenstein have 
been elected to fellowships 

The Appointments Committee of the Faculty of 
(rcography has reappointed Miss M S Willis, of 
Newnham College, to bo Umvorsity domonstiator in 
the Feujulty 

The Council of the benate recommends tlie accept 
jince of the offer of the Coimcil of the Royal Society 
to provide withm three >oars a sum of £15,000 
towards the building and eqiupment of a Laboratory 
for special physical investigations in the University 
of Cambridge, to be used in the first instance for 
magnetic and crvogenic research 

London —The title of emeritus x’^ofessor has boon 
conferred on Dr Alice Werner, formerly Umversiiy 
X>rofes8or of Swahib and the Bantu languages at the 
School of Oriental Studios 

On the recommendation of the Board of Manage¬ 
ment of the London School of Hygiene and Tropical 
Medicine, Sir George Newman has been appomteil 
Heath Clark Lecturer for the year 1931 

OxjroBD —Prof A Einstein will deliver the Rhodes 
Memorial Lecture for the year 1930-31 , he will be in 
residence in Oxford dining the next summer term 

St Andrews —On the recommemlation of the 
iSenatuB Academicus, the Couit on Dec 19 imanimously 
agreed to appoint Dr David Lennox to be reailer m 
forensic mediome, and Dr W L Burgess to be reader 
m public health, m recognition of their long an<i dm 
tinguished service to the University as lecturers in 
tliese subjects 

Mr George H S MiUn was apxiointed lecturer in 
radiology and electrical therajjeuticB in the Univei 
sity, and Dr David Jack to a lecturer in natural 
philosophy m the United College, St Andrews 

The Senatus Academicus has appointed Dr R R 
Marett, Rector of Exeter College, Oxford, as Gifford 
Lecturer for 1931-32 

It was reported that the last Examination for the 
diploma and title of L L A will be held m May next 
The only candidates to be received are those who have 
already obtsiined port of the qualification and desire 
to complete it 
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Birthdays and Research Centres. 

Jan X, X 869 —Prof A A T Braohbt, For Mem R S , 
Rector of the Umversity of Brussels and director 
of the Laboratory of Embryology of the Faculty 
of Medicine in the University 
Le laboratoire d’Embryologie de la Faculty do 
m 6 <locino do Bruxelles suit principalement deux lignes 
de recherches D une x:>art, Tanalyse des localmations 
genninalew et du d 6 torminisnie de la morjihog^n^se 
chez Jes Vert^br 6 s, Kp<^ialemerit les Amphibiens, 
d’autre part, T^tudo de la xdiysiologie do la mise en 
marche du d^veloppernent et des emeses de segmen¬ 
tation 

Jan 7 , 1885 —Prof A J Allmand, F R S , professor 
of chemistry, King’s College, London 
The chemical laboratory at King’s College is a com¬ 
paratively small one, and the conditions, therefore, 
unfavourable for directed team work research towards 
pre speeifieil major objectives But I believe firmly 
that almost any subject, if worked on x>ertmaciously 
euid with reasonable skill, conscientiously (that is, 
with self criticism), and with tlie desire for early 
publication ntnctly sufipressed, may jield at any 
time results of real interest, oven of importance ' On 
this account, T would hesitate to say which I consider 
the chief investigation now in jirogress in this labora¬ 
tory 

My students are working ( 1 ) at photochemistry, 
particularly at present on the effect of wave length on 
the union of hydrogen and chlorine, as also on other 
reactions, ( 2 ) on the [iroblom of the complete evalua¬ 
tion of the partial molal free energies in syatoms of 
the tyfie lead chlonde-alkah metal chloride-water, 
(3) on the sorption of vapours and gases by charcoal 
and other solid sorbents 

These invostigatioiis have all been in imigress for 
years and have all jirovod sufficiently fruitful to 
satisfy us 

Jan 8 , 1856 —Prof H Ln omte, jirofessoi of botany 
in the Pans Museum of Natural History 
Since his appointment to the professorship of 
botany in tho Pans Museum, Pi of Lecomte has 
directed the work of the staff definitely to the study of 
Colonial floras, which weie known bcfoi'e only in a 
fragmentary way Tho Flore G 6 n 6 iale de iTndo 
Chine” was the first undoi taken (1&06), foi*ty four 
parts, out of about fifty it will conij^rise have been 
alreatly completcxl, with tho devoted assistance of the 
scientific staff, of many Parisian botanists frequent¬ 
ing the Laborat-ory, and of j)rofe 8 sors from Pans 
ami provincial universities Besides, a great cjuantity 
of working material bos been assembled and is remly 
to study for tho preparation of floras of other Frencli 
colonies Guiana, Antilles, tiopical Afnca, Madagas 
car. New Calodoma For some years iiast, and to 
complete this work, Prof I^ecomte has undertaken the 
anatomical study of tropical woods, of great interest 
from the point of view of the affinities it reveals, and 
also foi the applications it enables one to foresee Two 
important books have been pubUahod on woods of 
Inclo China and Madagascar 

Jan 8 , 1868 —Sir Frank W Dyson, K B E , F R S , 
Astronomer Royal 

A problem to winch attention might usefully be 
given IS the determination of tho radial velocities of 
distant stars, such as those of early B tyx>e and those 
with the c oharactonstio in the southern, half of the 
Galaxy Dr Oort has shown that the rotation of the 
system of stars round a point m galactic longitude L 
would give rise to a term Ar sin 2(11^) in their radial 
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velocities where r flenotes the distance and ^ is a 
(nnstant Prof Plaskett from observations of 260 
stars finds -4 = 17 km per sec for a distance of 1000 
parsecs and = 326°, but he could only observe four 
stars between the longitudes 193° and 343°, and until 
this lacuna has been filled up by observations m the 
southern liemisphere, this imjxirtant result must be 
regarded as insufiiciontly verified 


Societies and Academies 

London 

Optical Society, Dec 11 —T H Court and Moritz 
von Rohr Now knowledge on old telescopes The 
paper is mainly historical —Mrs E Clifford On 
interpolating refracti\ e indices Some useful formula 
are obtainetT—H Buckley On the determination of 
the transmission factors of coloured step lenses In 
the 1928 re|>ort of the International Commission on 
I Hum Illations Committee on Colouretl Glass for 
Signal Purposes, an outline of a method of measuring 
the transmission factors of coloured lenses usefl m 
railway signals is given The de<luction from the 
assumptions made in this report is incorrect 

(’amdkidok 

Philosophical Society, Dec 8 - C G Darwin Tlie 
diamagnetism of the fiee electron I-*andan’s work 
on the diamagnetism of free electrons is illustrated by 
representing the boundaiy wall by a special law of 
force, for whith the wave cMpiation admits cf exact 
solution —P A M Dirac Note on the interpretation 
of the density matrix in the many electron problem 
The probability of two or more electrons being sunul 
t-anoously in specified places is evaluat€>d in terms of 
the density matrix It is found t o be j ust the dotermui 
ant of those matrix elements that he m the rows and 
columns referring to the H|>ecifiod places —L H Gray 
The photoelectric absorption of gamma rays Direct 
experimental evidence shows conclusively that the X® 
law characteristic of the photoelectric absorption of 
X rays is not valid for > rays Not only is the absorp 
tion of hard 7 radiation very much greater than would 
be anticijiated, but also the variation of the absorption 
coeflloiont with atomic number as well as with wave 
len^h appears to be anomalous in the neiglibourhood 
of 6 X U and suggests the existence of a now absorb 
mg mechanism An empirical photoolectno law is 
suggested — L G Vedy On the rotation of dioloctnos 
m electrostatic fields and related plionomena The 
rotation of a dielectric covered boily, 8 usf>ended 
between the poles of a Wimshurst machine, is clue to 
the eu;cumulation of charge on the surface of the body, 
under the action of the brush discharge, and to 
the subsequent electrostatic repulsion of the locally 
chained surface The effect of the rate of decay of 
the Surface charge on the rate of rotation is investigated 
theoretically 

Paris 

Albademy of Sciences, Nov 24 —P Viala and P 
Marsais The Mycoliths of the vine m Palestine The 
name Mycolith is given by the authors to masses 
produced by on agglomeration of very fine sand 
cemented together by the mycehum of a new species 
of Asoomycoto, Ltthomyces nidulans These forma 
tions are called the vino fun^cus by oultivators in 
Palestme and the vmo is ultimately destroyed by 
them —Serge Bernstein A methexi of Rummation of 
trigonometrical senes —Edmond Sergent was elected 
Correspondant for the Section of Rural Economy in 
succession to tlie late M Trabut *—} Herbrand De 
termmation of the ramification groups of a body 
startmg from j^ose of a super body —Paul L 4 vy The 
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law of large numbers —Gr C Moull The equation 
Au=0—Gaiton Julia Tlie convergence of senee of 
rational repeated fracjtions —^Jacques Cbokhate An 
extended class of contmued algebraical fractions and 
the corresponding Tchebyoheff polynomials —N Achi- 
e»er The asymptotic value of the best approximation 
of some values by polynomials —Mandelbrojt Some 
theorems generalising the Riemann relation between 
t(s) and itl -a) -G Fayet The favourable opposi¬ 
tions of the planet Eros There will be a very favour¬ 
able position in February 1931, and a fairly good one 
m November 1937 —N Stokyo The determuiation 
of the orbits of distant stars —Edgar Pierre Tawil 
A method of observation of non stationary sound 
waves -—V Poaejpal Hie direct determmatiou of the 
volume of the electron —Mile Jacqueline Zadoc- 
Kahn The thermal variation of the magnetic double 
refraction of para azoxyanisol above the temperature 
of the disappearance of the mesomorphic state Ex¬ 
periments earned out with the large Bellevue magnet, 
with 8 i>ecial precautions to secure uniformity of tera- 
peraturo The relation foimd between the double 
refratjtion and tlie temperature is shown on a curve 
The theory suggested by Cotton and developed by 
Kast, representing mesomorphic liquids as oonstjtutea 
by associations of molecules, is consistent with the 
cuive shown —S Rosenblum A new magnetic spec¬ 
trograph with a rays The first experiments wnth the 
apparatus dosenbed showed photographically the fine 
structure in the CRse of thorium for the two Imes a 
and ab the velocities of whuli differ by only 3/1000 
The intensity of the field was relatively small, about 
16,000 gauss —C Raveau The utilisation of streoma 
at the mouth Correction —F Pmgault The con 
ihtions of formation and dei omposition of cemontite 
At temperatiu’es below 1000° C pure cementite ap 
pears to bo very stable, but at temperatures approach¬ 
ing fusion the cementite decomposes very rapidly, 
giving graphite —Augustin Boutanc ana Maurice 
Doladilhe The modifications produced in the absorp¬ 
tion spectrum curve of a solution of a colouring matter 
by the introduction of a colloid into the solution A 
simple method is developed for determining whether 
a colouring matter is colloidal or not Two hydrosols 
are taken the granules of which are of contrary sign, 
such as arsenic sulphide and feme hydroxide, and 
some drops of the colour solution are introduceii If 
no diminution of colour is produced—and for this a 
simple colorimeter is usually sufficient—the colouring 
matter is molecular If the colour is colloidal a clear 
diminution of opacity can be seen, often without the 
use of an instrument, after mtroduomg the colloid , 
the granules possess the opposite sign to that of the 
colouring matter —Raymond Delaby and Raymond 
Charonnat The pyrolysis of vegetable oils with high 
acetyl index From the analysis of the products of 
the dry distillation of grajie pip oil it is concluded 
that the latter does not contain ncmoleic acid — 
Joseph Robin The 1 3 migration of ammo groups 
The mechanism Application to other analogous re 
actions—Octave Mengel The lower limit of the 
Quatemai^ m the eastern Pyrenees —Maurice Blum- 
enthal The relations of the subbetio and i>embetio 
zones at the level of Arohidona Alfamate (Malaga 
and Grenada) —J Thoulet Liquid submarme vol 
came columns—Adrien Davy de Virville The zone 
distribution of Rtvularts buUata - C N Dawydoff 
The Semper larvro of Indo Ghinese waters —R Fotie, 
A Brunei, P de Graeve, P E Thomas, and J Sarazln 
The destruction m the seed of So^a h%ap%da of one of 
its ferments without suppressmg the activity of two 
others A method of siippresBuig uncase in soja 
bean without deetroymg the activity of allantoinase 
or urease — E Brumpt totense ^rasitic relapses due 
to splenectomy, in the course of latent mfeotions of 
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PJqyptianeUa in the fowl —S Jallinek The biological 
cftoctfl of abort wave osoiUatmg belda on living beings 
The effects of d^Arsonvahsation have been attnbul^ 
U) the thermal effects of the high frequency^ but the 
Huthor does not agree with this and gives experimental 
evidence m support of hia views 

Copekhaoen 

Royal Danish Academy of Science and Letters, 
Oct 17 —Niels Bohr The use of the concepts of 
hpace and time m atomio theory The recent devoloj) 
ment of atomio theory has disclosed a prmcipal 
limitation of our ideas of motion In this connexion 
a closer anedysis of the foundation of space time 
measurements of atomic particles is attempted 

Geneva 

Society of Physics and Natural History, Nov 6 — 
R Wavre Equilibrium figures and the planet 
Jupiter The author applies his method of research 
for equihbrium figures to the case of Jupiter He shows 
that on account of the great fiattemng of this planet 
it IS necessary to take into account terms of order of 
the sixth power of the angular velocity, to agree with 
the data of Seunpson relatmg to the planet and its 
witellites His study also tends to show that Jupiter 
and Saturn, although more * condensed ’ than the 
< arth, are lees bo than is believed, and that from this 
point of view the comparison with the earth can 
be Hustamed It is not necessary to assume the 
(existence of a very dense nucleus, surrounded by a 
Jiomogeneous fluid —P Rossler and G Tierey The 
statistical distnbution of the stars as a function of 
spectral type The authors give the reBulta of a dis 
tussion based on two hundred negatives obtaine^l 
fin 1928 and 1929, with the bchaer Boulengor prism 
objective of the Geneva Observatory The normal 
o\posiire chosen was 20 minutes m^o on ‘ Cappel 
lililu * plates The control stars cu'e all of the vlO tyxie 
—S Ansbacher A case of jxiisonmg by potassium 
Gilorate The author describes a case of poisoning 
by potassium chlorate m which the amount of this 
salt m the uruie reached 2 6 per cent 

Sydney 

Linnean Society of New South Wales, Oct 29 —R H 
Anderson Notes on the Australian apecies of the 
genus Airtplex Four species are described as now, 
and several new fomia and varieties of establudied 
hpecies ore also defined —H Claire Weekes On 
])lacentation m reptiles (2) Allantojilaoentation is 
described in various lizards A senes showmg m 
^ reasmg speciahsation can be made out —T Thomson 
Flynn The uterme cycle of pregnancy and xiseudo 
jjregnancy as it is m the diprotodont inarsunial Bet 
iong%a cuntculuR BeUongia is polyoestrous, breeding 
over the greater port of the year Ovulation is 
filiontaneoua and umlateral Pregnancy is alternate 
oji each side, the contralateral uterus entering into a 
state of pseudo pregnancy The lactatory penod of 
<itie pregnancy overlaps the gestatory period of the 
next succeeding one The pregnant and raeudo 
pregnant uton untd mid pregnancy undergo identical 
(hanges —W F Blakely ana Rev E N McKie Ad 
f lit ions to the flora of New England This paper deals 
'Mth six new species and two new vanetiee of plants 
from the New England Tableland, as follows one 
species of QteviUea, one species and one variety of 
/I otus^ one vanety of Brtichyloma, and three species of 
Bucalyptua —W F BUkely A new species of ^tica 
h/ptu3 from New England A species of Eucalyptus, 
nearest to E conglomerata, is desenbed from Morklun 
f'I'eek and other localities 
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Ikstitution uf Miu HANlcAi Knuinkkiw, at 0 —s J Davies An Expert 
mental Investigation into Judnctioii Conditions Distribution and 
Tuibulence in Petrol Engines 

Jukior iNsrmiTioK or RNuiNKKns (Infurmal Mooting) at 7 30—W A 
Benton Weighing Matlilnery 

SATURDAY, Janoahv B 

Hofal fvflTiruTioN OF Gkbat Bkitain at 3 -Piof A M Tyndall 
Tlut Klectiio Sjjiuik (8) Air as a Conductor of Bloctiicity (luvemle 
Lei tores) 

MONDAY, JAM! Ally > 

UoYAL UsonRAi uKAi Hu< iKTY, at 3 80 —Di T h Chipp What wo get 
from the Tropics (Christmas Lecture fur ) oung People). 

Victoria Institutb (at Central Buildings Westminster), at 4 80 —Lieut 
( ol A O Hhortt The Hfteenth ) ear of Tiberius 

Institution or Ki ectricai Knuikkiui (Mersey and North Wales (Liver 
pool) Sectiou) (at University Liverpool) at 7—D B Hoseoson The 
Cooling of Klettrioil Machines 

Koyal Inhtiiute UK BniTiriH Aki HiTKcn, at 8 —T A D Broddell 
Crilicibui of Woik submitted for f rUes and Htudeiitships. 

Bocirty or CuEUtcAi Inpvibthy (I oiidou Hoctlon) (at C heinical Society), 
at 8 —Prof H. Bobiiison Tho ttyiitlieais of Certain AiiUiooyanIns 

^ TUESDAY Januarv 6 

Rovai iNirriTUTioN or Grkat Britain, at 3 —Prof A M Tyndall The 
Electric Siiark ( 4 ) The Mechanisra of a Spark and other Forms of 
Discharge (ruveulle 1 Rcturug) 

iKwriTUTioN or EiJCCTkical Enoinecks (North Western fentro) (at 
Engineers Club Manthester) at 7 

iNOTiTifTEor Metai,s (BiniifitKlism Section) (at f bamberof Comniane, 
Birmingham) at 7 —R A Hooking Blast Furnace Ueaotione 

Hoyal PaoTooJtArnn Society or Orxat Britain (Kinematograph Meet 
Ing) at 7 —Proioctlon of Ulms —O Blakeston Light Rhythms — 
8 G krench The Man who was I>ate 

iHUTiTUTioN or AUTOMOBILE Rnoikkxrr (at Koyol Society of Artsk at 

7 4 ft Q Wuollaid Automobile Plant Depreciation and Replace 
uieiit Problem■ 
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8 L Brug Fllarlasis in the Dutch East Indies 
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Royal SoiirrY or Arts, at 3—H Barnard Anciunt and Modern 
Pottery (Dr Maon Juvenile Lectures) (1) 
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iHtTiTunoM or BLE<.TiticAL EnGinsu (Wlr«lt9H« B«otlon), *t 0 —F M 
OoUbrook ADI] R M Wilinotte A New Jisthod of UMsaremeiit of 
ilflHfitance and ReaoUnce at Radio FrennpnclM —£ B Moullln A 
Variable Capacity Cylindrical Condanaer for Precision llMiaromenta. 
tMariTUTiuK ur Rkatino AKoVKFfrrLATixu £iruirrsriui(at 20 Hart Street, 
W C 1> at T —C G H Hallett Not«H on the Theory of Bodlant 
Heating 

El afTHoi 1 ATBfw AND DarofliTORs TaoiiNirAi Bocicrv fat Northampton 
Polytechnic Inetitute), at 8 15 —Modem Metal Cleaning 
Rorai, Sotiarr or Mcdrinr (Surgery Section)? at 8 80—Pathological 
Evening 

IJIURSOAy, Janoahv 8 

lNHTiTUTiO'( OF MuNit irAL AND C onNTY BNOiNKKKa (Northern Irmh 
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(iKoiiMiiers AfwijiMrioN (in Botany Theatre University College) at 
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Royal iNsrmmoH or Great Britain at I —Prof A M Tyndall The 
Eleotrii spark (0) I arge Sparks (ru\enfle Lectures) 
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7 US^D i 1 January 0 

Univebhitt or Lfedh at 0 —Prof W GarsUog I Ife in the Sea. 
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Guiana Forest (Lecture) 

At 11 50 A u —Misfi R M Flnming Regions of Russia (Lecture) 

At 2 80 —Meeting for Teachers in Secondary Schools for Ptacuesion 
on a paper by B C3 Wall la on School Geography firom the Point of 
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The Protection of Scientific Property. 

HE debate on the protection of seientifio pro¬ 
perty at the last session of the Sub-Committee 
on Intellectual Rights of the International Com¬ 
mittee on Intellectual Co-operation gamed special 
mterest from the presence of two members of the 
Itahan National Committee, who submitted a 
memorandum suggesting substantial amendments 
to the preliminary draft Convention of Deo 14, 
1927 This draft Convention, which was presented 
to the Assembly of the League of Nations m 
September 1928, proposed to create by means of 
an International Convention and a corresponding 
Umon a new right, leaving the existing structure 
of patent law and copyright untouched The Con¬ 
vention IS designed to secure for the authors of 
scientific discoveries participation m the material 
profits arising from their mdustnal exploitation 

Scientific discoveries which entitle their authors 
to receive remuneration from the users of the dis¬ 
covery must fulfil two conditions 

(1) They must be open to material utilisation, m 
the sense that they contribute to the production of 
a commercial commodity , and 

(2) They must lead to new means of production 
or new apphcations of existing means of production 
Discoveries which are explanations of existing prac¬ 
tice and purely retrospective in their apphcation 
are thus definitely excluded, although of course they 
may strengthen mdiistrial practice and inoreadse its 
confidence 

In the second part of the Convention, the rights 
and obligations of the authors are dofaned, and in 
doing so, a distinction is made bct\\oen the crea¬ 
tion or recognition and the exercise of the right 
While the rights of the author are derived from the 
unequivocal publication of the discovery, the exer¬ 
cise of these rights as agauist the users of the dis¬ 
covery IS declared to be effective only as from the 
date of the registration, by an international organ¬ 
isation, of the deposit of a note claiming for the 
author the right defined m Article 1 over material 
apphcations of the discovery Thus, m a dispute 
between two authors, priority may be established 
by the production of any document of imques- 
tioned date, but m a dispute between author and 
users, the only lawful proof which can be adduced 
agamst the users is a note registered with an inter¬ 
national organisation and aocompamed by specified 
claims with reference to the practical apphcation 
of the discovery a result which would probably be 
achieved by the creation of a new bureau on the 
linos of the Berne Bureaux of Industrial^ Literary, 
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and Artistic Property The restnotion of the exer¬ 
cise of the right to this condition on international 
registration under speoifio conditions of publicity 
meets a perfectly legitimate stipulation on the part 
of manufacturers if they are to incur liabihty or 
obligations 

Part III of the Convention defines the rights 
and obligations of the user, and distinguishes clearly 
between the new right and |)atents The new right 
confers no monopoly of exploitation , any under¬ 
taking may use the discovery, subject only to pay¬ 
ment to the authors of a consideration, the nature 
of which is to be fixed either by free agreement be¬ 
tween the authors and users, or failing suoh agree¬ 
ment, by judicial procedure It is, of course, quite 
possible that a dispute may arise between men of 
science os to priority when the discovery is already 
receiving industrial exploitation Article 12 of 
this section accordingly endeavours to secure that 
the industrial exploitation shall go on unhindered 
while the dispute is fought out, and a concluding 
article, inserted to ensure that the terms of con¬ 
tracts shall not destroy the legitimate expectations 
which the Convention arouses m the minds of dis¬ 
coverers, asserts that all private agreements which 
are contrary to the provisions of the Convention 
shall be deemed null and void, as bemg prejudicial 
to the public order 

On behalf of the Italian Committee, M Piola 
Caselli and Prof G Brum (professor of general 
and inorganic chemistry at the Royal Engineenng 
School at Milan) suggested the addition to Article 4 
of a stipulation that the note claimmg the nght 
must be deposited within three years from the date 
of publication from which the nght is derived, and 
further that the nght should bo limited to the 
duration of the mventor’s patent instead of to the 
term of thirty years contemplated in Article 10 
Further recommendations were made that the re¬ 
muneration should be determmed by the courts of 
the user’s country, rather than by an international 
court of arbitration, and provision made for oases of 
jomt discovery 

These proposals, while not receiving the full 
assent of the Sub-Oommittee, were referred to the 
different national committees for further discus¬ 
sion and cnticism, whilst awaitmg from govern¬ 
ments their observations on the draft Convention 
and the accompanying note which has been drafted 
by the mixed committee of insurance and legal 
experts 

The present position is, accordingly, that a Con¬ 
vention has been submitted to the vanous govern* 
mente fof omnderatioii^ and this has been jiooom- 
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pamed by a note contemplating the ^tahhsbrnent 
of a system of guarantees for users of scientiSo dis- 
covenes, in the form either of mutual msuranoe or 
compensatory funds or both, and eventually the 
establishment of a fixed scale of msuranoe premiums 
m private oompames 

This note is the outcome of the oniacism of 
the draft scheme from industnal opinion, notably 
m the Umted States of Amenoa and m Germany, 
which indicated that the Convention would only 
be acceptable if acoompamed by a note guaran¬ 
teeing mdustnalists, through some system of 
insurance, against fresh liabilitiee arising from 
royalties due to men of science and inventors 
The unoertamty of the representatives of British, 
French, and other insurance compames regarding 
the nature and extent of the risks which they might 
be called upon to assume under the proposed 
liabilities led to the convenmg of a small com¬ 
mittee of insurance and legal experts, which met in 
Pans m December 1929 and March last and drafted 
the note to which reference has been made 

Meanwhile the fundamental idea of scientifio 
property gams ground every year, and the absence 
of protection for scientific or theoretical discoveries 
is recognised more widely as not merely anomalous^ 
but als ) unjust Mr F H Carr, for example, m 
a presidential address to the Society of Chemical 
Industry, referred to the desirabihty of finding 
methods of remunerating those who have contri¬ 
buted to mdustnal mvention by researches freely 
published m scientific journals While the bulk of 
the controversy over the proposal of the Patents 
Committee of the Association of British Chemicaf 
Manufacturers regardmg “ dedicated patents ” has 
centred round the efficacy of the protection they 
offered for the fine chemical manufacturer dunng 
the expensive development work required before 
chemical or biological products of this type con be 
marketed, the nght of the discoverer to some re¬ 
ward has not been overlooked. As Senator BufSni 
pomted out m his ongmal report, the only result of 
withholding protection from therapeutics, as m the 
French and Italian patent systems, is that the in¬ 
dustrialist IS allowed to exploit the invention ad¬ 
vantageously through the trade mark or registered 
name device, reaping the reward which might other¬ 
wise have fallen to the man of science, at least m 
part, the advantages to the public health are 
purely imaginary 

There are, mdeed, those who, prompted by the 
growing evil of ‘ paper patents ’ created, notably in 
mdustnal chemistry, by the mtelligent forecast, 
question the emtability of our whole patent system. 
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mtb itB baab of tartfntion, to a modem indostiy in 
wluoh tbe major advanoes are now almost always 
the result o( orgsadaed soientifio researoh and team 
work in which individual inventive ability or in¬ 
genuity plays a subeidiary part. 

Tbe present system admittedly refuses protec¬ 
tion to a scientific discovery of first-class import- 
anoe, and it is often impossible m a mass of patents 
to sift out the true knowledge from mere predic¬ 
tions which may or may not be verified by experi¬ 
ence Consequently^ the pubho receives no real 
disclosure m return for the protection In such 
oircnmstanoes, while the industrial research worker 
remains outside' the Convention, any measure which 
encourages the growth of scientific research by 
oSering real reward to scientifio discoveries may be 
of real benefit to industry At least some sections 
of industry to-day owe their difficulties m part to 
a lack of contact between their technical staff and 
workers in pure aoienoe Fundamental scientific 
reBearch remains the most important fertiliser for 
industrial research and development, and with the 
increasing mechanisation of our daily life and the 
intensive exploitation of the world’s resources, its 
importance will become ever greater 
The use of the term * Scientific Property ’ m the 
draft Convention is perhaps something of a handicap 
It is liable to give a misleading impression and, m 
the opinion of some, its use has constituted an 
obstacle to progress, the word ‘ property ’ having 
caused apprehension among manufacturers At 
the last session of the International Committee, the 
use of such expressions as the right of the scientist 
to hiB discoveries *’ or “ in the remimerative utilisa¬ 
tion of his discoveries found powerful advocacy, 
but in view of the general use of the expression and 
its connexion with the established terms * Artistic 
Property ' Literary Property the Committee, how¬ 
ever, decided that a change was inadvisable, if not im¬ 
possible, now that the Convention had been drafted 
The Italian National Comxmttee has set an 
example which might well be followed by others 
The idea of protecting scientific property has been 
raised at an opportime tune, and the six years or 
more which have elapsed since the mquiry and 
study of the subject were first commenced is none 
too long a penod It is to be hoped that the ques¬ 
tion will receive closer attention in Great Bntam 
than has yet been the case, and that there will be no 
attempt made to curtail discussion or precipitate a 
decision by this or other governments regarding a 
Convention which may, mdeed, prove impractic¬ 
able, but may equally prove a valuable stimulus to 
scientific research and discovery 
No. 3198, Von 1271 


The Anatomy of History. 
ffuman Htstary By 0 Elliot Smith. 509. 
(London Jonathan Cape, Ltd , 1930) 21s. net 

WO problems, above all, have engaged the 
attention of thinking men, smoe man first 
began to thmk the * nddle of the universe ’ and 
the ' meaning of history ’ The study of each has 
come to have its proper teohmque and diaciplme 
But central m one, and conspicuous in the field of 
the other, stands man himself the * proper study 
of mankind ’ is at the same time anthropology and 
hieras humantsaimce Like the ^ man in the street 
with hia guesses at * what we ore and whence we 
came’, the anatomist, too, cannot help puzzling 
over the behaviour of his fellows ” and studies 
the dead past of man and his stnvings ”, mum¬ 
mification, gold-quest, warfare, and the like, ” as 
a means of mterpretmg the living present ” 

The philosophy of history, as Dr Elliot Smith, 
m the light of his special skill, expounds it, is a 
simple one ” it would not be an exaggeration 
to say that civilisation was evolved out of man’s 
endeavours to understand the constitution of his 
own body and to preserve the life that animated 
It” Taking account of recent discovenea about 
primitive man, his early civilisations, the * legacy 
of Greece and prehistoric Europe, his object is 
” to search for the deep motives that have shaped 
man’s career, and to call attention to the vital 
factors m human thought and behaviour, which 
have been ignored by most writers ” (p 13) 

Among these ** vital factors ”, on which the 
” fabric of civilisation ” was built up, he reckons 
” ideas of the function of the heart and blood, the 
breath and moisture, the placenta, cuid the hypo¬ 
thetical * life substance ’ ” (p 13) He thinks 
that ” all man’s early nature-studies were self- 
centred and m the last resort were related to the 
expressions of life m his own body ” A similar 
notion underlay the “ Physical Realism ” of the 
late Thomas Case, but that was not circulatory 
philosophy, but muscular, as became one who 
was a cncketer, not an anatomist Whither, then, 
does this transcendental omphaloscopy lead ns I 
What IS the meaning of “ Human History ” ? 

To appreciate the argument, account must be 
taken of the author’s ” new emphasis on the fact 
of the contmuity of culture both m time and space ”, 
on which, however, he has repeatedly insisted 
elsewhere What the ” pnnciple of contmuity ” 
explains m geology and biology, the ” tyranny of 
tradition ” effects in “ Humim History ” Yet 
there was apparently a catastrophe, somewhere 
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and somewhen for whereas pnmitiTe men 
were decent, generous, and peaceful ”, mankmd 
has, alas I somehow acquired culture, and with 
it social unrest, dangerous practices, and methods 
of cruelty An earlier exponent of the same 
theme ascnbed the Fall to an apple After reading 
** Human History ", one suspects the placenta 

Broadly, then, human history is a drama in three 
acts With two of them, other writings of Dr 
EUiot Smith have already made us famihar, but 
the restatement of bis views is welcome , not least 
as an illustration of that ‘ contmuity * through 
which ideas, essentially the same, become duible- 
ment changis en route For amid the " tyranny 
of tradition ’’ we have glimpses of mute inglorious 
mventors, outside early Egypt, and antecedent, 
the Chellean method of flint-chipping, which 
“ ongmated in one spot, where a pioneer invented 
it ” (p 96), the “ relatively slight change neces¬ 
sary to attain such greater efficiency " as dis¬ 
tinguishes Acheulean techmque from Chellean 
(pp 97, 115), and then '*a new genius arose and 
invented the technique known to us as Moustenan " 
(p 97) What a pity that the new matenal from 
the Bambata Cave m Southern Rhodesia comes 
just too late to illustrate, in thousands, the " rela« 
tively slight changes " necessary to replace tradi¬ 
tional Moustenan mto a specific local ‘ industry * 1 
What an instance of ' continuity' defeating 
‘ tradition *, and how difficult, except for a 
biologist, to distinguish this from " some process 
of so-called evolution", which by mere "tyranny 
of tradition " still means for many people, smce 
the publication of the " Early History of Mankind " 
and the " Evolution of Culture the survival of 
the fittest among " alight changes necessary to 
attam such greater efficiency " innumerable and 
ubiquitous, and we may note that it is on the 
morrow of such momentous pause m the record as 
marks the geological * continuity ^ between Chellean 
and Acheulean gravels that the new theory postu¬ 
lates one "individual of outstanding gemus ", to 
make all the difference between Chellean and 
Acheulean technique 

So too, among unoompromismg demals of the 
influence of geographical surroundings on mankind 
(p 253), there are significant admissions Though 
the “pronounced monogamy of the Food-gatherers " 
fiwaits explanation, “ economic causes may well 
play a part It may not be possible for a man to 
keep more than one wife " (p 263) The Mela- 
nesiaiis (p 157) “probably only reached new 
ildimds when they were swept by the forces of 
Kature out, of their pQurse ", Worse follows, 
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“ it may also be something more than a oolnoidence 
that the Hittites arose on the edge of the salt treelbss 
tract in Central Asia Minor ” (p 287) Worst of all, 
“ the natural crop of barley, which was growing 
wild on the banks of the Nile, seems to have pro 
vided the lure to attract the earlier settlers in 
Egypt " (p 272), and though, of course, “ some 
man of exceptional insight imitated the natural 
processes ", the vital importance of irrigation “ im¬ 
pelled the Egyptians to study the habits of their 
nver " (p 278), and “ hence commumties became 
herded together m villages, and people were foroed 
mto more mtimate assooiation ", wore clothes, 
buned their dead, and set out on the ‘ life-quest * 
and all our woe, all unaware that geographical 
facts such as “ the habits of their nver " were 
incompetent to modify the habits of a people Or 
was some “ individual of outstanding gemus " the 
first to scramble up the bank to keep his feet dry ^ 
In fact (p 291), “ we may draw the only possible 
inference and assume the mvention of agnoulture 
m Eg 3 ^t, where Nature was annually pomting the 
way so clearly " A very naughty nver, to break 
the * continuity * of human history so 1 

More generally still, among mammals, “ those 
which wander away from their ongmal home and 
beoom3 subjected to new environment and new 
conditions of hfe, new food to search for, and new 
dangers to overcome, are more rapidly transformed 
than those that stay at home " (p 159), and this 
is explicitly apphed to Mediterranean man Change 
of scene seems, after all, to suit those “ mdividuals 
of outstanding gemus " whose breaches m the 
“ tyranny of trekUtion " illustrate the “ pnnciple 
of contmuity " in biology Instances abound in 

Human History ” 

“ The first huntmg-grounds were only attractive 
if flint was to be found near them " (p 95) “ the 

mcrcEuBrng oold must have tried these roaming 
hunters severely ", and “ m the Acheulean strata 
are the ashes of the first hearths " (p 96) So 
ancient is the habit, umversally diffused to-day, 
of “ borrowing a light " But who borrowed first, 
and from whom ? Or did more than one ‘ pioneer ' 
strike a hght while striking a fimt ? Even among 
‘ grassland ' man—a particular bite imre of con¬ 
tinuous history—“ the population was kept small 
by the exigencies of the reunfall alone ” In Greece 
itself the emancipation of human reason was not 
quite complete , for this country (p 431) had been 
“ oontmually subjected to the cultural influenoes 
diffused in the waters that bathed its shores 
an interesting glimpse of the physios of diffusion 

Another very welcome shift of view is the generous 


Janxtaby 10, 1931] 


NATURE 


49 


recognition of I^Iot’b ** luminous expression *’ of 
the principles that should inform any attempt 
to interpret the behaviour of men under conditions 
of civilisation '* True, the old leaven festers still, 
in the reference (p 329) to a ** theory of universal 
ammism which distorted the nsion of ethnologists 
for more than half a century ” But as it is ad¬ 
mitted that Tylor “ discovered so many examples 
of a peouhar phenomenon the attribution of 
life and mmd to mammate objects ”, we are not 
far from the view that a certain outlook on human 
history, like Chelleeui flmt-chipping, “originated 
in one spot, where a pioneer invented it ” 

For the Fall to have had such disastrous con¬ 
sequences—“ social unrest, dangerous practices, 
and methods of cruelty ”—the state of innocence 
must have been innocent mdeed, and the rehabihta- 
tion of the ‘ noble savage ’ is one of the more 
important of Dr Elhot Smith’s contentions For 
if civilisation, with all its evils, has resulted from 
man’s endeavours “ to understand the constitu¬ 
tion of hiB own body and to preserve the life that 
animated it ”, what nsks we run from the teac hing 
of physicians and anatomists I What is odd, 
however, is that the “ decent, generous, and peace 
ful ” food gatherers should for miUenma and with 
•^iich unifonnity (or was it * continuity ’ have 
missed the significance of the placenta for it is 
admitted (p 330) that “ the study of the pheno 
mena of birth is as old as man himself ” As is 
insisted m the same context (p 329), ” even senous 
investigators by pushing just a little further than 
the evidence warrants the application of a bright 
idea, can make it nonsensical ” and the reviewer 
Claves pardon m advance, if he has played the 
pioneer m that way But is the evidence os to 
the distnbution of placenta-cults, or flog worship, 
or other “ dangerous practices ”, so complete as 
to justify inferences from presumed lack of them 
among “ food-gatherers ”, or the oomplomontary 
conclusion that the occurrence of practices re- 
sembhng them results from diffusion of food- 
producing culture among peoples who do not in 
fact produce food ? 

The stress justly laid on the regional character 
of the Upper Palfieohthic cultures—in spite of 
the corollary presumably postulating regional 
pioneers ’—makes more surprising Dr Elliot 
Smith’s insistence on the brevity and msigmficance 
of the phrases usually described as Neolithic, “ any¬ 
where except m Bntain and western Europe ” 
That the “ real revolution ” was the replacement 
of H nmnderihalensta by H sapiens may be 
admitted, without overlooking the sigmficance of 
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the new technique of grmding and boring In the 
Philippines, for example, there is stratigraphical 
evidence for two well-marked cultures with more 
or less ‘ polished ’ implements, aooompanied by 
pottery, between the Upper Palasolithio and the 
Iron Age layers Here it is not the Neolithic that 
IS absent but the Bronze Age, which means so much 
to Dr Elliot Smith But, as he admits in another 
context (p 106), “ so ogam m the Neolithic Age 
a succession of new waves of population intruded 
from time to time, each bnnging some new con¬ 
tribution ” 

There is, however, a reason for this apparent 
neglect of Neolithic phases Unless the very short 
duration here assigned to them, particularly in the 
north-west, is admitted, it is difficult to establish 
the remarkable precocity of culture in Egypt, 
which 18 central m Dr Elliot Smith’s interpretation 
That many elements of European civilisation spread 
from the Near East, is admitted The question 
is whether other parts of the Near P^ast themselves 
obtamed them by ' diffusion ’ from Egypt, and 
as, until lately, the chronological inferences, from 
sequence dating and stratigraphy combined, were 
better supported m Egypt than elsewhere, it is 
obvious that if these arts and practices onginated 
m Egypt, their first appearance elsewhere should 
be subsequent This, however, is just what bos 
to be proved , and the very confident statements 
of Egyptian priority in “ Human History ” are 
not accompanied hv evidence more conclusive 
than what hfw been so variously interpreted In 
particular, the geographical distribution (or is it 
‘ diffusion ’ ^) of apparently wild congeners and 
precursors of the earliest cultivated giam plants 
caimot really be said to be fully established yet, 
and in so far as it is ajiproximately known, it seems 
generally taken to favour Asiatic origin for culti¬ 
vated grams Since this question of gram crops is as 
fundamental to the Oairian theory of civilisation as 
the placenta-cult itself, readers of “ Human History ” 
must prepare themselves for another act of faith 

Nor 18 the “ ancient tradition of Osiris recorded 
by Plutarch ” more valuable corroboration of the 
hypothesis of an “ individual of outstanding gomus ” 
at the begmmng of Egyptian civilisation, than 
18 Archbishop Usher’s approximation to Prof 
Breasted 8 date for this modern version of the Fall 
For if the Egyptians were “ living the life of Natural 
Man before they began their pioneer work ”, Osiris 
lived before the first potter , and this helps to 
explam a cert am reluctance to grant high an¬ 
tiquity to the Badonan precursors of pro Dynastic 
pottery But Osiris is represented (p 253) as 

n] 
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having made hia amazing mnovations not much 
earlier than 4000 b o What, then, becomes of the 
ceramic priority of Egypt ? For the correlation 
of this phase of its culture with the Cretan senes 
IS at the top, not the bottom, of the twenty feet of 
pot infested house-debris which underhes the first 
Bronze Ago layer And is not the admission (p 279) 
that like all human commumties throughout the 
ages [the Egyptians] listened to the voice of 
authonty rather destructive of the view that 
it was because they were the first people to do so, 
that they involved themselves, and us all, in the 
‘ dangerous practices * of civilisation 'I 
Among these practices, as has been noted already, 
those based on observation of vital processes are 
rt‘presented as of central significance Here a 
strong case is presented for regarding this whole 
group of beliefs and customs as concerned less with 
the reproduction of life, by so-called ‘ fertility ’ 
ntes, than with the maintenance and enhancement 
of existmg life—the life of the performer, or of 
someone whose continued existence seemed in 
dispensable to him This is a fresh and fertile 
suggestion, which it would be impossible to discuss 
adequately here, further than by notmg how that 
notion gained new and tremendous vogue, as soon 
as efforts to mamtam and enhance were trans¬ 
ferred from t^ts life to another, and men distin¬ 
guished the transcendentidl maintainer of life from 
their own temporal chieftain The relation of this 
view of early culture to those propounded already 
in Christopher Dawson^s Age of the Gods and 
Hocart*8 “ Kingship ” will be obvious 
At last the curtain rises on Act HI Dr Elbot 
Smith has discovered the Greeks More precisely, 
he has gone a step further than Uro’s Origin of 
Tyranny ” That was itself a venturesome book, 
wherein the invention of comage, and the raobibty 
thus given to wealth, were claimed as the material 
cause of that emancipation of mdividual enter 
pnse from restrictions of communal ownership 
which m turn made possible the democratic move¬ 
ment m Greek city-states, with all that this im- 
pbed Dr Elbot Smith’s corollary is that there 
was concurrent emancipation from the “ tyranny 
of tiadition ” in the world of thought, with the 
result that “ mankind recovered intellectual fi'ee- 
dom ”, even if people still do not always avail 
themselves of it to rationalise their hves Yet 
mark the tragedy, that so high an achievement of 
this people of " transcendent gemus ” should be 
correlated m ‘ Human History ” with such a 
merely geographical accident as the occurrence of 
gold m the Pactolus river ^ 
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Not that ‘ continuity * was lacking even here 
Dr Elbot Smith has satisfied himself that there 
was “ no break in the development of style ’’ 
between Mycenaean and geometnoal art (p 431), 
also that the Done column was “ denved ultimately 
from Egypt ” because “ all later fluted columns 
must be denved ultimately from these Third 
Dynasty types ” Such was the “ tyranny of 
tradition ” until the mvention of comage , though 
Dr Elbot Smith is insistent that it did not apply 
to round pillars, nor to square (p 461), which 
“ given the idea of a pillar, might anse mdepend 
ently in any country and any number of times ” 
But why ? Are “ individuals of transcendent 
gemus ” so common m the builcbng trade ? 

But if Greece learned Egyptian notions by 
‘ diffusion it also taught that way It is an 
excellent illustration of the general theorem of the 
diffusion of culture ”, that ” Greece provided most, 
if not all, the principles which distinguish ” not 
only the higher culture of Western civilisation ” 
but also ” those of Asia and pre Columbian 
America ” This leads straight to the thesis of 
the author’s “ Elephants and Ethnologists ”, but 
with greater insistence on the Hellemc (and there¬ 
fore ultimately Egyptian) source of the ” con¬ 
nexions between the ^Egean, Scythia, and India ” 
and therefore of ” results which hitherto have been 
unduly minimised, if not wholly ignored (p 462) 
Thus we have “ clear evidence of Cretan mfluence 
m Turkestan in Middle Mmoan times ” (p 467) 
which will be news to the specialists That loman 
rationalism may have inspired the ‘ rational philo¬ 
sophy ' of the Buddha, has been suggested by 
others , what is less easy to accept is that “ there 
was no orchitectme m India till the advent of 
Buddhism ” (p 472) , especially as the ancient 
cities at Harappa and Mohenjo-Daro are mentioned 
immediately after Eventual bmitation to stone 
architecture (p 474) is further quahfied by ex¬ 
cluding not only the stonework on those northern 
sites, but also the * megaliths * of southern India , 
and the claim for Hellenic initiative would seem 
to fail, m face of evidence for Aohaememd models 
(p 476) The case is indeed given away on p 477 
” could we discover what the wood oarviug was 
hke ” which dominates early Indian stonework 
we should be more certam of the history of early 
Indian art As it is, we can only judge from the 
surviving stone rebels ” It is admitted also (p 476) 
that the * honeysuckle * and other ornaments 
common in Greek architecture “ were employed 
m earlier Assyrian ” as well as m Persian Is 
it true, further, that the halo is “ used in Greek 
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paintingB as an attribute of gods " (p 470) before 
('hnstiau tunes ? 

Suoh perplexities may result from the condensa¬ 
tion evident in this latest section of ** Human 
History ” , and the survey of events in the west, 
and Oreek influence on Christian and Moslem 
thought, IS more summary still But in the plan 
of the book there is a reason for this It was the 
achievement of the Greeks ** to restore to human 
reason the freedom it had lost ** when man “ began 
to devise civilisation and “ became entangled in 
the shackles of the theory of the State (p 497) 
The conflict between the rationahsm of Hellas 
and the superstition of Egypt is, however, not 
over In the words of Dr Elhot Smith’s epilogue, 
‘ it depends on the human population of the world 
themselves, which will win For thought and 
courage can decide the issue ” Of both there is 
ahiindance m this book, which is appropnatelj 
dedicated to the “ \ision and courage ” of another 
‘ pioneer ”, Dr W J Perry J L Myrbs 


Wind and Water 

Wind and Waier By Manfred Curry Pp 28+120 
plates (London Country Life, Ltd , 1930 ) 
25^ net 

HIS 18 a handsome quarto volume of one 
hundred and twenty full-page photographs, 
the first half of which are studies of sea and lake, the 
second half of sailing yachts The plates are a 
selection made by Mr Curry from many thousands 
taken by vanous photographers The smooth 
paper on which they are reproduced is free from 
pernicious glaze and restful to the eye 
Some of the wave studies are of exceptional merit 
One by F S Schensky showing the bock of a wave 
rushing on the cliffs of Hebgoland admirably con 
veys the speed of the surge, and another by the 
same photographer of the front of a great breaker 
(presumably on the same shore) is an effective 
counterpart The combmg crest rises above the 
sky-line and is cambered m the centre The 
moment of exposure of the plate has been exactly 
timed for the closmg of the cusp upon the cushion 
of water m front, a critical moment seldom recorded 
Of the lake studies, two stand m happy contrast 
The first is of I«ake Constance m a Fbhn wind, with 
lines of breakers below and long rolls of stormy 
cloud above, separated by the serrated summits of 
a mountain range—a beautiful composition The 
second is of a tarn m Switzerland, in the clear waters 
of which the mountains 

View the stillness of their aspect 
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more perfectly than is jiossible in the larger lakes 
fed by the turbid waters of a glacier stream. The 
study of the Walensee is an effective rendering of 
a contrast which always exercises an imaginative 
appeal—that of a vertical cliff of massive rock with 
the level Imes of smooth water and a low shore in 
the distance 

There are two fine photographs taken at sea, both 
by Count Lansoh, one of which shows the rush of a 
single wave rising high above the line of sight, the 
other a remarkable effect of ngging and spars, and a 
heeling deck awash in a heavy sea 

A number of photographs of yachts sailing will be 
of interest to those versed in the sport, but are for 
the most part lacking in pictorial effect 

The introductory letterpress is m two sections, of 
which the first and longer relates to waves and wmd 
Mr Curry refers to his discoveries about waves He 
has mdoed made observations and formed opimons, 
but I venture to suggest that a further study of the 
work which has been published upon this difficult 
subject would lead to a modification of the views 
which he advances, particularly in regard to the 
preponderating importance which he attributes to 
the friction of wind in the formation of waves and 
the friction of the sea bottom m deflecting their 
direction in the neighbourhood of the shore 

With the comments of tlie author upon the 
relation of modern aerodynamics to yachting I am 
not competent to deal, and of this section of the 
introduction I can only say that Mr Curry’s 
enthusiasm for his sport makes agreeable readmg 
e\en for one who is not a practical yachtsman 

Vauohan Cornish 


Mars SL i 

Le planeie Mars etude basic sur lea risidtaia obtenus 
aver la grande lunette de VObservatoire de Meudon 
et exposi analytique de Vensemble de^ travaux 
ejcicutis sur cet astre depuis 1659 Par E M 
Antoniadi Pp iv+240 +10 planches (Pans 
Hermann et Cio, 1930 ) 80 francs 

18 unquestionably one of the most import- 
- ant books on Mars ever published, and it 
will always remam a standard work of reference 
for the penod covered by the author’s researches 
The book opens with a chapter on the planet m 
antiquity which illustrates the writer’s wide know¬ 
ledge of the literature and astronomy of ancient 
times But it is especially with our knowledge of 
Martian topography as revealed by the telescope 
that it 18 concerned, and Chap u contains an 
account of mstmments, stations, and conditions 
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most favourable for a Buooessful study of this mter- 
esting planet It will be noted here that M Antoni- 
adi—who first in 1909 hod the immense advantage 
of using systematically for the study of Mars the 
great 32 7 in refractor of the Meudon Observatory, 
through the kindness of Dr H Deslandres (then 
its Director), to whom this book is fittmgly dedi¬ 
cated—himself prefers refractors to reflectors, but 
it will be something of a surprise to some readers 
to find that he does not consider the secondary 
spectrum a serious drawback in the use of such 
instruments for planetary work The view of 
Prof Ritchey, which he quotes, that an import 
ant factor in the success of the Meudon tele¬ 
scope 18 the height of the object glass above 
the surface of the ground, is doubtless correct 
Indeed, it has long seemed to the reviewer that 
the unsteadiness of the images so often given by 
reflectors—especially when employed in the open 
—arises largely from the fact that their specula 
are situated in the fhsturbed conditions near the 
ground level, as well as from the usual tube currents 
Foggy weather, of course, naturally finds approval 
where large apertures are to be used, as also does 
a considerable altitude with the view of getting 
above the denser strata of the atmosphere, but the 
habit of employing iliaphragms to improve the 
steadiness of the images is strongly cnticised as 
senously diminishing the separating power so 
essential m the resolution of planetary details 
The following chapter contains details of the 
orbital and physical elements of Mars, after which 
we come to a general account of the surface features 
as telescopically observed, including changes of 
colour, “ the illusion of the canals ”, the polar caps, 
clouds and other atmospheric phenomena, the 
habitability of tlie planet, and the two satellites 
This concludes the first jiart of the volume 
Part 2 consists of a very full and detailed de¬ 
scriptive account of the planet’s surface, and the 
changes, seasonal and otherwise, which have been 
observed to take place in the several markings 
These details are well illustrated by a number of 
drawings, mainly by the author The nomenclature 
employed is that of Schiaparelli, but this has been 
extended by the adoption of names from the maps 
of Lowell and Cerulh, and m the case of a number 
of more recently detected features the names have 
been assigned by M Antoniadi himself 
It is to be noted that in general this descnptive 
port of the volume is intended mainly as a presen¬ 
tation of the author’s own researches, but the 
history of our knowledge of the various features 
IS oardfufly traced from earlier records and sup- 

No. 3 ft 8 ,V 0 L 137j 


plemented by the work of contemporuy obeerven 
Great care has been taken m the sele^on of the 
material presented, and there are abundant refer¬ 
ences to the work of members of the Mars Section 
of the British Astronomical Association, of which 
M Antomadi was for several years the director 
Of course, the great value of the work lies m the 
fact that it presents the conclusions of a particu¬ 
larly able and accurate observer usmg one of the 
very best instruments m the world, and, moreover, 
one who possesses veiy great skill as a planetary 
draughtsman It will be clear to the reader that 
its inspiration lies m the wonderful views of Mars 
shown to the author by the great telescope at 
Meudon in 1909 It was these views which led to 
his final conviction that the so-called ' caneds ’ of 
Schiaparelli and Lowell were illusory, in the sense 
that their geometnoal appearances, together with 
such phenomena os their occasional gemmation, 
were the result of optical and physiological causes 
In particular, the straight and Imear appearance 
of many of those features was announced as nothing 
more than a consequence of mtegration by the eye 
of irregular spots and markings which were m 
general beyond the reach of distmct vision with 
the relatively small apertures usually employed up 
to that time That there is some objective basis 
behmd the Scluaparelban canals is, of course, fully 
recognised This is illustrated m the chapter on 
“ The Illusion of the Canals ”, and for further 
details the reader may turn to the 1909 Report of 
the Mors Section of the British Astronomical Asso¬ 
ciation published in vol 20, part 2, of the Memcnra 
The previous scepticism concerning the reality of 
these geometrical features will be well remembered* 
While some assiduous and trustworthy planetary 
observers using instruments of moderate size re¬ 
corded a number of them, there were others, such 
as N E Green, E W Maunder (see a paper m 
Mon Not Boy Aat Soc , vol 63, p 488, by E W 
Maunder and J E Evans), and Cerulh—to mention 
just a few—who consistently maintained that they 
were capable of an optical explanation It was, 
however, the great Meudon refractor which actually 
showed to M Antomadi m 1909 those irregular spots 
and broken up features into which the can^ system 
IS so very largely resolvable when adequate tele¬ 
scopic power 18 employed 

There is, however, one point to which it seems 
needful to direct attention m order to avoid further 
confusion Most unfortunately, ever smoe the days 
of Scbiaparelh, markings of very different character¬ 
istics have been designated ‘ canalsnamely, brood 
dark streaks on one hand and fine spider-web-like 
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lines on the other This is partly attributable, no 
doubt, to considerable changes m the intensity and 
breadth of some of these markings , but so long as 
the term " canal * is apphed indisonminately to all 
the Imear markingg and streaks, the general state¬ 
ment sometimes met with, that photography does 
not show the canals, is apt, if unquahfied, to be 
misleading The ‘ canals ’ bounding Elysium, and 
those m the neighbourhood of Sobs Lacus, os well 
as strong broad features, such as the Casius and 
Nepenthes-Thoth have been for several years past, 
do come out very plainly on the photographic 
plate Moreover, such features were seen and 
drawn before Schiaparelli’s tune, and, in general, 
so for from being straight, many of them are 
very distinctly curved Of the objective exist¬ 
ence of these markings we may feel assured As 
in the case with the term ‘ mare * for the desig¬ 
nation of lunar features, it may now be difficult, 
|)erhaps, to give up altogether the use of the term 
canal ’ for the hnear markings of Mars, as M 
\ntoniadi has done, but the retention of the same 
term for objects of widely different characteristics 
can scarcely be other than a fruitful source of mis¬ 
understanding and confusion 
Another point which M Antoniadrs researches 
— and, indeed, the work of many other observers, 
like Prof W H Pickering, who has similarly 
devoted many years to the study of Mars and its 
seasonal changes—reveal with great clearness is 
that, despite its shortage of water, Mars is by no 
means as yet a dead world The work under 
review is not directly concerned with those recent 
methods of investigation by photography in light 
of different wave-lengths or the measurement of 
the surface temperature with the thermo-couple 
which have gone so far to establish points of 
analogy with the earth, but the visual revelations 
of the telescope described by M Antomadi, such as 
the drift of the clouds and other manifestations of 
Martian meteorology, the seasonal changes in the 
colour, form, and mtensity of dark markings like 
the SyrtiB Major, the occasional developments 
and changes on on enormous scale like those ob¬ 
served in recent years m the Solis Lacus and 
Noachis regions of the disc, all mdicate that Mars 
18 still very much alive and full of mterest for the 
student of its surface and physical state 
At the end of the volume are a number of plates 
which ore exceedingly well reproduced The first 
five are maps and these are followed by plates con¬ 
taining four whole-disc drawings of the planet as 
seen at Meudon during the appantions of 1909, 
1911, 1924, 1926. and 1928-29 
No 8193, VoL 127] 
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Van prtmittf Par Prof G -H Luquet (Enc^o- 
pidxe actcnitjique Bibltoihkque a*anthropolog%e ) 
Pp m +267 (Pans Gaston Dom et Cie, 1930 ) 
30 francs 

Ik “ L’art pnmitive M Luquot turns once more to 
the problem of the ongin of art Very bnefly, 
hia theory is that two forma of representative art 
are to be distinguished First, there is the classical 
art of the adult, no longer to bo regarded aa the one 
and only form Secondly, there is a form of art 
which IS called * primitive ’ Under this heading, 
on the ground of their common charoctenstios, he 
groups certain tendencies opposed to those of the 
adult classical art—the art of children, some adults 
(“m6me des professionnels ”), savages, and pre- 
histono man Both in the individual and m the 
history of the human race, the urge to artistic re¬ 
presentation anses m the same way—an occidental 
production or discovery of a resemblance to a real 
object Hence comes a desire for the execution of a 
purposive reproduction, which in turn gives nse to 
the pleasure of creation In this disinterested art 
lies tlie germ of magical art, but the pre existence 
of the artistic product before its magical use is a 
necessary postulate Further, while * classical art ’ 
18 static, pnmitive art is dynamic , by an mtelleotual 
realism it sees the whole story m time and space 
Hence the representation of invisible ports, dis 
torted perspective, and duphcation 
M Luquet argues his case ably, with illustrations 
drawn from pnmitive art and from infant psycho¬ 
logy The Iwok is stimulating but far from con¬ 
clusive Savages ore not children, whatever may 
be the 8irnilanties in the artistic products of each 
Even if fortuitous resemblance gives nse to artistic 
activity in both cases, the savage bnngs a range of 
relatively highly developed conce^ to bear upon 
his problem from the very first ^ere is, in fact, 
no reason why the magical impulse should not be 
present from the very beginning The real analogy 
18 not with the art of children, in which it is diffi¬ 
cult to isolate the spontaneous activity from the 
imitative, but with such an urge as that for jewelry, 
m wdiich an artistic product is the ultimate out- 
ccime of the magical efficacy of a natural object, 
afterwards mutated in some precious or magical 
matenai—for example, coral—and fineJly desired 
for its beauty or intrinsic value without reference 
to any onginal meaning 

Some Applications of Organic Chemisiry to Biology 
and Medicine By George Barger (The George 
Fisher Baker Non resident Lectureship in 
Chemistry at Cornell Umversity, Vol 6 ) Pp 
V +186 (New York McGraw Hill Book Co , 
Inc , London McGraw-Hill Publishing Co, 
Ltd , 1930 ) 12s 6d net 

This volume represents the fifth of a senes in which 
are reproduced the lectures dehvered by distin¬ 
guished visitors invited to Cornell Umversity m 
accordance with the terms of the George Fisher 
Baker Foundation The purpose of this Founda¬ 
tion IS to facilitate intercourse between scientific 


64 


NATURE 


[Janttaey 10,1981 


workers of different nationalities Appropriately, 
Barger deals m his introductory Iwture with 
the history of internationalism in soienoe The 
belief that scientific research is one of the most 
mtemational forms of human endeavour, possibly 
only second to music m this respect, is illustrated 
by a remarkable range of examples that connects 
the brotherhoods of the schools of Vesahus, 
Fabncius, and other great masters of the Italian 
universities of the sixteenth century with the 
international contributions that led to the isolation, 
identihcation, and synthesis of adrenaline Many 
other examples may be derived from the five 
lectures which follow and which deal with im¬ 
portant recent developments m biochemistry The 
chemistry of the hormones is presented ui an able 
and comprehiuisive review, no small port of which 
is devot^ to the fascinating story of the steps by 
which the constitution and synthesis of thyroxin 
was achieved Other lectures deal with the 
chemistry of the vitamins, chemical constitution 
and physiological action, chemotherapy, and finally 
the nature of tlie cunous blue adsorption com¬ 
pounds of iodine A very interesting and stimulating 
volume 

iV^iefo Henrik Abel eine Schilderiing seines Lebens 
und seiner Arbeit Von C A Bjerknes Um 
gearbeiteto und gekurzte Ausgabe aus Anlass 
von Abels 100 jahngem Todcstag von Prof Dr 
V Bjerknes Ins Deutsche libertragen von Else 
Wegener-Koppen Pp v-hl36 + lTafcl {Berlin 
Julius Spnnger, 1930 ) fi 60 gold marks 

Pkof V Bjkhknbs has condensed the longer work 
of his father by omitting the details of Abol’s 
mathematical work, so as to make accessible to all 
the biography of that ill fated gem us 
Abel was bom m 1802 His abilities were dor¬ 
mant until he met with a sympathetic teacher, 
who soon prophesied his future greatness How¬ 
ever, a local reputation m a country like Norway 
required support from abroad In spite of his 
Iioverty, Aim hod a paper pnnted at his own ex- 

S nso and sent a copy to Gauss, the acknowledged 
ider of mathematical thought, whose appreciation 
would have made Ahors position secure But the 
paper was poorly prmted, with portions of the 
ar^ment omitted, and Gauss tossed it aside Later, 
Abel was given a travelling scholarship, but his 
resentment prevented him from meeting the only 
man who could have fully understood his work In 
Berlin, Abel was welcom^ by Crelle, who published 
m his newly founded Journal several of Abel's 
papers But a professorship in Chnstiania, whi#h 
Abel had confidently expected, was awarded to 
another Fresh disappointments awaited him in 
Pans He sent to the Academy what is now known 
as Abel's theorem This should have assured hifl 
fame, but by some amoving mischance it was not 
pnnt^ until fifteen years later Long before this, 
Abel hod returned home and for two years struggled 
with financial cares Then at last recognition came, 
and in 1829 he was offered a professorsmp in Berhn 
Too late 1 He had died two days before 

• H T H P 


Clouds By Prof Alexander MoAdie Pp iii + 22 
+62 plates (Beadville, Mass Blue Hill Ob 
eervatory) 

Morb attention has probably been given to the 
study of clouds at Blue Hill Observato^, Massa¬ 
chusetts, than anywhere else in the world, and the 
appe6Uunoe of a volume oontaimng the cream of the 
many fine photographs of clouds taken there, in addi 
tion to a selection of photographs from other sources, 
is to be welcomed The reproduction of these vanes 
According to the very high standard of the present 
day, many of the photographs of cirrus cloud can 
only be classed as poor, the essential fibrous struc 
ture being replaced by a wool-like appearance almost 
suggestive oi fracto cumulus at a first glance Even 
the comparatively easily reproducible cumulus and 
cumulo-mmbus are not as a rule entirely satisfac¬ 
tory, a common fault being the total lack of detail 
in those parts of the cloud that are m shadow 
Agamst these drawbacks must be sot the exception¬ 
ally mterestmg view point from which some of the 
low forms of cloud have been photoOTaphed, and 
the amount of hght thrown upon their physical 
structure in consequence It will come as a revela¬ 
tion to those who have not had many opportumties 
of studying clouds from above, the extent to which 
fog sheets can form ‘ surges ^ and cascades when 
drifting over hills, without bemg broken up or 
dissolved 

An important feature of the work is the histoncal 
sketch with which it opens We cannot recall 
having seen a more comprehensive giude to the most 
important attempts at a scientific treatment of the 
study of clouds, from tlio tentative observations and 
sjMculations of Socrates to the recent intensive study 
oi cloud formations m relation to movmg pressure 
systems made by the French National Metooro 
logical Office Prof McAdie has done good service 
to meteorology by this piece of work 

The Measurement of Men By J A Hams, C M 
Jackson, D G Paterson, R E Scammon Pp 
vu+215 (Minneapolis Umversity of Minne 
sota Press, 1030 ) 2 60 dollars 

Four lectures, delivered under the auspices of Sigma 
XI of the University of Minnesota, are here pub- 
hshcHl as a contnbution to the exact study of man 
by means of measurement Prof L Arthur Hams 
deals with “ The Measurement of Mankind in the 
Mass ", an exposition of statistical methods and 
some results , Prof Clarence M Jackson deals with 
“ Normal and Abnormal Human Types Prof 
Donald S Paterson with " Personahty and 
P^sique", and Dr Richard E Scammon with 
“ The Measurement of the Body in Childhood " 
Prof Jackson gives some interesting comparative 
figures from the army and from umversity students 
which will probably be new to most Eiiglish 
readers, while Prof Paterson makes some amusing 
and destructive comments, supported by statistics, 
on the distinction popularly ^awn m the United 
States between the mentaUty of blondes and 
brunettes, and on the olaims of physiognomy and 
phrenology to gauge oharaoter 
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Letters to the Editor. 

[The JfdUor does not hold htmself reeponstble for 
optmons expressed by h\s correspondents Netiher 
can he undertake to retumf nor to correspond tnih 
the urUers of, rejected manuacr\pU intended for this 
or any other part of Natube No notice %s taken 
of anonymous cotnmuntootton* ] 

Emeri^ent Evolution 

It is oiinous that while the concepts of physics have 
been undergoing drastic revision, the same has not 
happened with regard to biolo^ It le true, Dr E 8 
Russell has recently examined very critically what is 
meant by organic development, but very much more 
IS still necessary m resjiect of other conceptions of 
biological science Here I refer particularly to the 
notion of ‘ emergence ’ in evolution—by which, Doan 
Ingo says, we assert and deny change in the same 
breath ' The conception, as it has been stated so far, 
inv olves confusion, and it would be well worth while 
for someone familiar with the formal mctliodolo^ of 
snence to attempt a very critical discussion of the 
matter 

The notion of emergence is illustraterl by the forma 
tjon of water from its elements Theie is nothing 
m the reactants, it is said, which suggests the liquidity 
of the resultant liquidity, therefore, m said to 
‘ emerge ’ from the reaction of oxygen and hydrogen 
to form water But may we not regard these react 
ants as mass-ppmts in a Newtonian meilium, moving 
in accordance with Newton’s laws, and attracting and 
repelling each other with forces which are functions 
of their distances apait We describe such a system 
of mass points by position- and force-co ordinates 
Since the mind body problem is the same in our 
perceptions of the properties of reactants and re 
sultants, may it not be regarded as cancollmg out, 
so that liquidity in the resultant ta the changes of 
CO ordinatesT Of course, we may make an analogous 
statement with regard to an electromc medium 

Again, the properties of the at^m are said to 
* oinorge ’ from some configuration of the elements of 
the atom But tliat confi^ration, to J J Thomson, 
was not the configuration imagined by Rutherford 
and Bohr, and, again, not the configuration of current 
physics Yet the ‘ emergent ’ properties are still the 
same ones Finally, we can make systems of equations 
representing the thermodynamic probabihties of two 
or more geiseous systems and we can deduce from 
those equations that the entropy of a combined 
system is proportional to the logantlim of the com¬ 
bined probabilities May not the latter equation 
be said to ' emerge * from the former ones, and yet 
does it contain any terms that were not in the eq^ 
tions from which it was deduced 7 Is not wliat 
‘ emerges ’ a relation made tn the mind of the inveati^cUor ? 
Were not the electromc configurations simply in the 
minds of mathematical physicists rather than m the 
atomic systems 7 

These examples are very simple ones what 
emergent evolution rather contemplates are the 
onmns of human mentohty, ‘ values the religious 
feelings, and God Science now, m ita modesty anil 
self critical outlook, is being said to admit, or at least 
tolerate, speculations with which, m a more assertive 
(or truculent) phase, it would have nothing to do 
Has not the time como when notions such os that of 
‘ emeigenoe ’ and ‘ orgonioiam ’ should be disuassion 
ately and critically (or even unsympathetically) con 
sidered in the mterest of sound thinking 7 

Jas Johnstone 

Umversity, Liverpool 
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Bmbryolo^ and Evolution 

I SHOULD like to comment on two letters by Mr 
Haldane one on “ Natural Selection Intensity as 
a Function of Mortality Rate in NattJbb of Dro 6, 
and the other on “ Embryolo^ and Evolution m 
the issue of Dec 20 In the first, Mr Haldane criti¬ 
cises as “ fallacious *’ Prof Salisbury’s aivument that 
mortabty amongst plants is mainly confined to the 
seedling stage and that at this penod natural selection 
mainly works He goes on to consider a case where 
two races vary as to a single character ! Now, this is 
a travesty of what imjcuts in Nature Two allied races 
do not differ from one another m a single character 
they differ m a multitude of minute points, and it is 
quite impossible to say whether one or another of 
theHe points determines their survival The ‘ charac¬ 
ters *, in fact, arc mere abstractions The organism 
18 a whole, and the characters are the expression of its 
constitution , m a word, of the vigour of its reaction 
to its surromidings The whole pomt of Prof Salis¬ 
bury’s argument was that natural selection chooses 
the most vigorous, not that which possesses some 
special diameter, and this argument I believe to be 
jierfectly sound 

In his second lettei Mr Haldano objects to four of 
the statements in my reply to Prof Gates I shall 
deal with these seriatim 

(1) Mr Haldano claims that some micioscopists 
have seen ‘ genes ’ What they have seen are segrega¬ 
tions of material in the stained and fixed chromo¬ 
somes which they have identified as genes—a purely 
hypothetical conclusion He further says that the 
presence or absence of a ‘ trabant that is, not a gene 
but a small chromosome, makes a difference m the 
constitution of the plant MaUhioUi This is quite 
possible, and I shall bo glad to liave it demonstrated 
Prof (iatiis was I think, the tirst to show that an 
extra (hnano^ome made a difference to the appearance 
of the mutant 

(2) Mr Haldane assorts that scores of cases are 
known wliere m intersijecific crosses characters be¬ 
have in a Mendehan manner, that is, arc due to genes 
All I know on this subject is that my friends who 
are systematists, and have devote<l their lives to the 
study of species and races deny that such is the case 
Of course, a mutant such as the domesticated race 
almost always ‘ mendelises ’ when crossoil with the 
wild type , that is just what distinguishes a mutant 
from a racial character, and the cose quoted by Mr 
Haldane is such a cross 

(3) Mr Haldano states that autocatalytio reactions 
are t ommon m physical cliemistry By this is meant 
reactions m aqueous solutions which are accelerated 
by the products of the reaction I put this question 
to three first class chemists, all of thorn follows of the 
Royal Society and one of them a bio chemist, and os 
they were edl unaware of any such case, I prefer to 
accept their testimony 

(4) Mr Haldane objects to ray posing the alter¬ 
native of the organs being preformed in immature m 
the embryo or being due to an ‘ unknown cause ’ 
He says that bone is formed by an enzyme * phos¬ 
phatase * This 18 a mere quibble Enzymes are 
means employed by the embryo to develop its powers, 
and their orderly appearance is just as much a 
roysteiy as the appearance of the organs themselvee 

Mr Haldane’s remarks about my refusing to take ' 
oognisanoe of the recent advances of science and his 
invitation to acquaint myself with the * facts ’ of 
genetics and chemistry I prefer to disregard I have 
quoted the authorities on whom I rely m chemical 
matters As to genetics, I have served for seventeen 
years on the Council of the Institution to which Mr 
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Haldane 10 attached as statistioian, and I have watched 
all the work going on there, and the more I see of it 
the more 1 am convinced that Mendehsm has nothing 
to do with evolution 

E W MacBkidk 

43 Elm Park Gardens, 

Chelsea, S W 10, 

Dec 23, 1030 


Thk discussion between Prof R Ruggles Gates and 
Prof E W MacBnde, m Natubk of Dec 6, bears in 
an important way upon the philosophy of science 
May one without autnonty in biology offer what he 
hopes may be a useful contribution from the philo¬ 
sophical point of view’ 

It iH the function of the scientific man to discover 
facts, to endeavour to co ordinate them, and by 
generalisation to build up a useful scheme of hypo 
theses Such a scheme must be a deterministic 
scheme or it cannot be useful, that is, it cannot be 
used to forecast further facts When Prof MacBnde 
wntes of mechanical hypotheses, he refers, pre¬ 
sumably, to such a deterministic scheme Whether 
the resulting scheme ropresents the truth is not the 
business of the scientific man as such, but of the 
philosopher 

As a philosopher Prof (iates may believe himself to 
bo a “ mere mechanism ” or a Dneschian ontelechion 
organism For science this is beside the question A 
scientific man must continue to have faith in ** so 
called mechanical hyjiotheses ”, or, os Prof Gates says, 
“ there would bo no further incentive to oxj)enmontal 
embryology and his function would cease As a 
philosopher he may doubt whether such deterministic 
schemos will ultimately prevail, but as a scientific man 
he must carry on 

C O Babtkum 

32 Willoughby Road, 

Hampstead, London, 

Dec 10 


The General Factor in Spearman's Theory of 
Intelligence 

Spkabman's theory may be summarised as follows 

(1) A mathematical theorem, that when all the 

tetrad differences such as formed from 

N variables a, 6, c, d, vanish, each vanable may 
be considered as the sum of two parts (or ‘ factors j 
which are numencal multiples of a general factor g 
(the same for every vanable) and of a specific factor 8 
(different in each case) These N + \ factors are all 
imcorrelated with each othei 

(2) The attnbution pnncipally to mere error of 
sampling of the non vanishing of the small tetrad 
differences formed from dissimilar mental measure 
ments 

(3) The interpretation of g os general mental energy, 
and of each s as a specific ability 

Spearman’s proof of (1) is given on p v of the 
appendix of his “Abilities of Man” (1927) The 
value of g (there called v) is given in the form of a 
oomphcal^ determinant involving a vanable t which 
18 undefined except that it is “ any new variable un 
oorrelateii witl^ all the others ” No clue is given to 
show how the determinant was obtained ^ The object 
of this letter is to point out a straightforward method 
by which an equivalent but much simpler expression 
can bo obtained, and to show the nature of the 
mystenoua vanable concluding with a very bnof 
disousmon of the psychological mterpretation The 
error of samphng is too large a subject to coiunder 
here. 

To obt&n an exprefiston for g, first suppose that the 
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variables can be divided mto general and specific 
factors, that is, suppose that 

o 

b = and so on, 

where the w’s and n’s ore constants, but g and the s’s 
vanables, no two of which are correlated (It is oon 
vement to use standc^rd measure for the vanables 
this ensures that all the means are zero and all thc^ 
standard deviations unity ) We find that the tetrad 
differences all vanish and hence that ha« 

a value depending on a alone, so tnat it may be 
denoted by Now choose multipbers ty., tOj, 
such that the correlation between g and the oombmed 
tost t ~ Sty^a m^ be a maximum This gives 
Tlietu form an estimate of ^ m the 
usual statistical way (assuming itneor regression) , 
using a regression equation fir = This, oi 

course, will not give the exact value of g Call the 
unavoidable error ktt where t is a vanable and k a 
constant chosen to make the standard deviation of 
% unity This leads to the expressions 

and (Mfl* - l)“*[oM(i - ' 1)} “ 

where I- *= 1 -f- S{1 /(a*,®- 1)} 


It 18 easily verified that t is uncorrelated with each 
of a, 6, c, df 

Conversely, whenever the tetrad differences all 
vanish and m consequence the m’b exist, it is only 
simple algebra to verify tliat a = gjfi^ + (^a//“«)(Ma*" f )*» 
with similar expressions for the other variables, and 
on calculating the coefficient of correlation between 
any two of gr, we obtain zero, provided i is 

uncorrelated with o, 6. In this converse work there 
18 no need to assume Imeanty of regression, which is 
needeu only if we wish to d^uce independence from 
zero ccurelation There is also no appeal to Taylor’s 
theorem For g to be real the coefficients of correla¬ 
tion between a, 6, c, d, must all be positive 

An interesting example, m which at ffrst sight thero 
ajipears to be no general factor, is the following 


{ v + iy + f + p), 

6 - i (tt H ly-f < + 7 ), 
c=:i (u + v H^ + f), 
rf = I (u + 1 ; + ty +8), 

where each variable on the right hand side represents 
the s< ore (reduced to steuidard moasvue) of a die We 
find Tab = r^t~ - h ^ A* == gives 


and 

So- h 2(t? + ty + t) + - (q' + r 4-8) - 


so we have resolvetl the overlapping group factors 
mto the general factor which seemed to be looking 
Some may consider that the ocourrenoe of the chance 
or cmcertamty factor i m the above result robs it of 
all real value But if the two factor theory is true, 
the uncertamty cannot be avoided, for from N equa¬ 
tions we cannot determine the (N + 1) unknowns (one 
g and N s’s) Moreover, by moreaamg N the coeffi¬ 
cient of the uncertamty term can be m^e as small as 
wo please However, it may be conceded that to a 
person who knew nothing about dice, the above ex¬ 
pression for the general factor might convey a wrong 
impression, and to guard against a wrong mterpreta- 
tion of mental tests it is necessary to acquire soma 
knowledge of them apart from the mathematioal 
results It IS at once the strength and the weakness 
of mathematioal reasoning that it is generally adi^- 
able to more than one set of oircumstanoes 
psychologists find two individuals who do equally 
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well at a mental teat, but auoh that one has a large g 
and 6X^1the oth^ a large $ and amall and oon- 
suler whether there is suffloiently good correspondence 
of these vanables with what on other grounds may be 
considered general mental ener^ and specific ability 
Other result, such as the difficmty in transfer of train¬ 
ing, may be of eemoe 

Further deductions from the above expressions for 
g and 9 are being investigated I have been peatly 
helped by my colleagues, ^ss A E M M Dallas and 
Mr M M Lewis H T H PiAoaio 

University College, Nottingham, 

Nov 22 


I QUITE agree that Prof Piaggio’s ^oof is not only 
much simpler than that mven m “The Abilities of 
Man ”, but also more lUuminatmg I agree with 
Prof Piaggio generally, subject to the reservation 
that I do not consider (3), the mterpretation of ^ as 
general mental energy, to be any essential part of the 
theory Essential for me is that the determination 
g and a leads on to that of * group ’ factors, and then 
ttie varying metgnitude of aJl three kinds of factors 
under voiying conditions connect them up with all 
the laws of the human mmd, as also with such m 
tiiiences as age, heredity, instruction Thereby, 1 
))elieve, psychology is placed upon a new basis, m 
which the old but still prevalent ‘faculties* are re 
]ilaced by statistically established iimtary functions 
t suggest that all these positive observations are at 
pi esent being side tracked by undue prommence given 
io such speculative {however luminous) hyjiothesos 
OH that of a * general energy * C Si»kakman 


Administration and Anthropology in India 

Mr Codbington jb unaware of the facts that in this 
University lectures are given every year to I C S 
j)robat loners on the ethnology of India, and that an 
Indian area is selected for special study m the Tripos 
The work done by Dr Hutton and W Mr Mills is 
evidence that fieldwork is existent m India Never¬ 
theless I share Mr Codnngton's regret that though the 
facts are accessible enough to those who have cared to 
work them over, the present discussions at the Con 
ference are not enhanced by cmthropology 

T C HonsoN 
(Roewier m Ethnology) 
Umversity Museum of Archeoology 
and of Ethnology, 

Downing Street, Cambridge, 

Dec 15 


Three of Mr Hodson's criticisms I can answer very 
shortly 

(1) 1 ora well aware of the existence of the ICS 
probationers’ courses I have expressed the opinion 
that considering the importance of anthropology to the 
embryo administrator, they are scarcely sufficient 

(2) The option of selecting an Indian area in the 
Cambridge Anthropological Trlpoa is something How 
ever, I have pomt^ out that the district gazetteers, 
which must be the source books for this work, are 
“ uncorrelated compilations ”, in my opimon, they are 
extremely difficult to haudle cntically, without some 
personal knowledge of the areas concerned 

(3) With regard to ray alleged neglect of Dr 
Hutton’s and Mr Mills’s magmficent work. I can only 
point out that I was discussing the impending carving 
up of India into federated units the Assamese hills 
are not culturally iMui of India proper, and from the 
point of view of tne problem under discussion, they 
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offer no great difficulty, because their cultural boun¬ 
daries are clearly defined 

The only remark of Mr Hodson'a that I feel called 
on to reply to in detail is his assertion that “ the facts 
[of Indian anthropology, that is, as bearing upon the 
creation of a federal India] are accessible enough to 
those who ha\o oeuud to work them over”. If tnis is 
so, why IS there no generally accepted handbook of 
Indian ethnology ? Why is there no volume covering 
the field of India folk lore ? Why is it that no work 
has l>een done on ineban technology since the pioneer 
publications of Bird wood and Watt, nearly thirty 
years ago ? How ip it that the 1 m sheets of the 
Survey of Iniba are unpublished for large and im¬ 
portant otlmic areas in India, although they are 
absolutely necessary for research of any lund in those 
areas ? Why is it that until very recently one so 
seldom hoard Indian research matters discussed at 
aoailemio gatherings ? Why is it that there are still so 
few sjieoialists m Indian cultural studies T Why is the 
flow of publication so sluggish ? The answer can 
only be that the basic data, physical and cultural, have 
never been provided m the necespary quantity over the 
necessary range, and that in default of onticjally con- 
ceivetl local studios in which the environment is taken 
into consideration, we have no means of manipulatmg 
the impressively massive, but imcorrelated, feu^ts of 
our source books—the gazotteors 

In chocking the accessible literature, after any dis 
cussion of points of interest, with local observers fresh 
from India, one is forcwl 1o acknowledge gaps and dis 
creparicies on all sides, and furthermore a wellnigh 
ho]>elops confusion of nomenclature Tho present 
system of recording the cantos and tribes of India, 
upon which the monumental Census Reinirts, perhaps 
the finest of their kind m the world, are baso<l, is an 
artificial system m the botanical sense Such groups 
of people as the Khorwa, Kapu, Vellala, Megn, and 
Huen a group as the Kurumban-Kuruba-Kurma 
complex which aie all paraded as ethnic imits in the 
Cenaus Reports, are not provcnl entities m any scientific 
sense Few, if any, of them have been ptudied as they 
actually exist, m their villages and families non© have 
been studied, even generally, over tlie whole of thoir 
very large areas of distribution In other words, the 
units have never been defined m their own environ¬ 
ment, and we are therefore ignorant of tho degree of 
homogeneity or variation of the alleged class 

For example, there are two great castes of glass 
workers, nowadays mainly occupioil m tho manufacture 
of glass bangles, the Manihar and the Kachora The 
former have a distribution running through the Pun 
jab, Rajputana, and the United Provinces the latter, 
wlio are much fewer in number, are confined mainly to 
Central India What is the real relationship, ethmcai 
and histoncnl, between these two professional groups, 
and what bearing has their modern craft upon the 
enormous glass bead manufacture of South India in 
Pallava times, of which we have just become aware T 
It will be seen that this problem is the reverse of the 
former In many cases it m certain that unrelated 
groups have been lumped together under one caste 
title It IS 08 certain m other cases that the same 
people have acquired ♦wo or more official caste names, 
becRuse their distribution area straddles one or more 


official, pohtical boundanes with opposing, official 
machinery on either side The Beda [Bedaru], Berad 
[Bedar] and Boya are all differentiate m the Census 
Reports and gazetteers, as ** castes ” or “ tribes ”, but 
they are actually the remnants of a widely spread 
nattoTif numbering almost a million and a half souls, 
if the kmdred Ramoshis of the Bombay hills and 
Vedars of the South are taken mto consideration 
They are at present politically administered, as 
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inhabitants of various distnots of the Madras and 
Bombay Prosidenoiee, and of the Mysore and Hydera 
bad States How is this block of ethnic and traditional 
intereBts to be treated on the proposed dissection of 
India T By modem standards the extant hterature, 
a few dozen scattered pases, is totally mad equate, 
considering the gravity <3 the pomt at issue 
Hero are a few of the problems which I had in mind 
when 1 said that sufficient facts were not accessible to 
split a population of svich ethmc and tratlitional com¬ 
plexity into fedeiated units with anything approach 
ing scientific assurance 

To any Englishman the necessity of such a confession 
must be a bitter thing The political issue is upon us— 
but wo may still hope for the scientific issue It is still 
possible to set to work, and so fill a glanng hiatus m 
anthropolomeal knowlcnlge What is urgently wanteil 
IS a penes oflocal surveys based on lines of centres di awn 
along and across the most obvious cultural borders 
such a line as Junnar, Paithan, Ellora, Ajanta, Akot 
Each centre would have to bo treateii as a living oi 
ganism, attention being paid equally to the anthropo 
metry, sofioJogy, verbal traditions, local cults and 
anti((uitieH, the suivey extending perhaps ten miles 
or a morning’s nde from ooth centre As the mvesti 
gation procetnls, oi rors in caste terminology will cancel 
themselves out The task la a straightforward one of 
simple recording, which must, however, bo based on a 
strictly standardised t€?chnique Foitunatoly there 
IS some jwssibility of such work being done in the near 
future by n party of English and Indian scholam 
working over a number of such groups of centres 

I apologists for occupying so much space with this 
statement, but the situation is serious My letter was 
mtondod to oxpnss my appreciation of the loading 
article on “ Administration and Research m India ” m 
Natukf of Nov 22 1 hod no desire for controversy 

and I regret that I must differ from such an authority 
as Mr Hodson A confession of ignorance m the 
matter of Indian (ultural studies is necessary at the 
moment, in order to create the possibility of regenera 
tion The first step must be academic recogmtion, in 
the form of a chair or lectureship 

K DB B COUKINOTON 

Claire Cottage, North Road, 

London, N 6 


The Function of the Air Sacs of Insects 

Thin walled expansions of the trocheie known as 
air sacs occur m tnose insects which have well de 
veloped powers of ihght Misconception as to the func 
tion of these structiii-es is common They have been 
deaenbed as pumps, os reservoirs, and as balloons 
The first term alone seems to give an accurate 
descnption of their function, for Leo has made it 
clear that they must ventilate the tracheae each air 
sac, when compressed, expels the air from the trachea 
between it and the spireu^le As reservoirs the sacs 
could be of little use to oenal insects, for the oxygen 
they contain would last but a very sliort time during 
flight, while there is an unlimited supply of air only 
a little farther from the tissues ^ ■ 

Tile common belief that air sacs could act in the 
same way as the balloon or gas bag of an airship is 
equally untenable Packard * says “It is evident 
that the enormous powers of flight possessed by the 
locust, especially its faculty of saihng for many 
hours in the air, is due to the presence of the air sacs, 
which flocU %t up on the atmoephenc eea It will be 
seen that, once having taken to flight, the locust 
can buoy itself up m tlie air, constantly filling and 
refilling its mtemal buoys or balloons without any 
muscular exertion, and thus being borne along by 
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favorable winds to its destination ” Deegener • 
consulers such a function possible when he says 
“ es [das Tier] verdr&ngt mehr Luft und wird 
spezifisch leichter Ob sie [Verrmgerung des 

spezififlchen Gewichtes] weit genug geht, um erne 
befnedigende Erkldrung fur die Existenz der Luft 
s4cke zu geben, l&sat sich somit nicht entscheiden” 
(See also Comstock •) It is not difficult to show that 
this decrease m specific gravity does not provide an 
explanation for their existence, and that they could 
not ]K)8sibly buoy up the insect sensibly 

Consider such an insect os the boe, and for con¬ 
venience include all tracheae capable of vaiying in 
capacity under the titlo of air sacs Let— 

Weight of insect ^n vacuo == IV 

Weight of insect in air = 

Volume of insect, with sacs deflated = V 

Volume of expanded air sacs = t* 

Volume of remamder of tracheal system == v, 
Density of external air (wn per c c ) =d 
Density of air in tracheal system - 

According to the Principle of Archimedes, the up 
tlirust of the air on the insect is equal to the weight 
of air it displaces , therefore, the weight in air of tms 
insect with air sacs expanded is 

W,= W + (v,^v,)d,-{V ^v,)d ( 1 ) 

The weight of air m the tiacheal system—(c, + v^)dt — 
must bo included m the weight of the insect, especially 
flinco it IS this very air which is supposed to buoy the 
msect up 

Suppose that the air in the tracheal system is at 
the same temperature and pressure as the external 
air, that is, d — dt When the msect has its air sacs 
expanded 

W^=W+{vt^v^)d-{V + v^)d 
-W + Vd~ v^d 
= W + Fd (2) 

Wlien the air sacs are collapsed (Vg - 0), (1) becomes 
Wa-IF + M- Fd (3) 

That 18 to say, the weights in air in the two cases 
are exactly the some Obviously, the weight of the 
air in the sacs is exactly equal to the additional 
upthrust due to its presence there 

Suppose that the air m the tracheal system has a 
lower (tensity than the external air and take the ex 
treme case when there is a vacuum in the uncollapsed 
system, that is, d, = 0 Then (1) becomes 

Wa^W-{V + v^)d ( 4 ) 

Suppose that Vo = F , that is, that the volume of 
the insect is doubled Iw the expansion of the sacs— 
an exaggoratdl ccuse Then (4) becomes 

lF,= lV-2Fd (6) 

If the density of tlie msect tn vacuo is 0 5 gm 
wt per c c and ot the air 0 0012 gm wt per c o , the 
lift of these most remarkable sacs (Fd) would be 
about one fom hundredth part of the weight of the 
insect, comparable to half a pound m a man weighing 
fourteen stone Actually the density of the air inside 
the animal cannot bo very different from that of the 
external air, and in any case it is to be expected that 
the pressure m the trachese is sometimes above and 
sometimes below atmospheno pressure, so that any 
buoyancy effect is minute indeed 
The fact that the denettu of the whole insect 
would be reduced by the addition of €ur sacs does 
not affect the weight m air at all If the msect were 
made as big as a house by the addition of weightless 
air sacs filled with air of atmospheno density, the 
same force would still be required to hft it, though 
its density would be enormously leduc^ An 
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insect of this remarkable design would oiler a 
very large surface to the winds, and wind forces 
would be very large compared with ite weight and 
with the forces it could itself exert, and it would blow 
about like thistledown But the insects whicli possess 
air sacs are just those which nse superior to these 
external forces, the swift and the strong flying ones 
To them any increase in surface area is a dis^vantage 
only to be borne if there is some greater advantage 
accompanying it This advantage, I suggest, is the 
mcreai^ rate at which oxygen can roach the tissues 
when tracheal ventilation is aided by air sacs 

Donald L Oonn 

Department of Zoolo^, 

The University, Birmin^am, 

Dec 8 

I Hilton O Lee. 69 , 1929, p 334 

* Milton O Jveo. QuarUrSt/ of Biol . 4 , 1929 

* A S PaokttTU, ^ Zoolo^ for Schools and Colleges , 4th edition 
1883, p 344 

* r Deegoner In Schrdder s * Handbuch der Entomologle Jena. 
lOliS.voI J.n 876 

‘ GonaatocK An Introduction to Entomology , 1925 


Mirage at Gape Wrath on Dec 5, 1922 

'The compiler of the Calendar of Histone Natural 
Events is to be congratulated on the success of his 
enterprise All the notes £we interesting and many 
mvite discussion It la to be hoj>eil that they will bo 
republished m book form witn references to the 
original authonties 

The note on the mirage seen at Capo Wrath on 
Dec 6,1922 (Nature, Nov 29, p 866), is, I suggest, 
one of those which will require reconsideration before 
it 18 republished In considering an observation of 
mirage, it is necessary to distinguish three elements 
what the observer saw, what the observer thought he 
saw, and how his observation is to be explained In 
this instance (Nature, Feb 17, 1923, p 222) the 
lighthouse keeper at Cape Wrath was looking land 
wards through a telescope and observed that “ a belt 
of the atmosphere appeared to be land and sea’" It 
seeme<l to him that what he saw was a perfect r^re- 
sentation of the whole of the coast line from Cape 
Wrath to Dunnet Head, “ an exact replica of what 
would have been seen from a distance of 10 miles out 
at sea It is atlmitted, however, that “ Cape Wrath 
itself was rather indistmct Bays were noticed, but 
nothing charactenatio, bke a lighthouse, is mentioned 
All that 18 clear is that the observer saw m the sky 
a strip of variable width which suggested land to him, 
and that below this strip there was an appearance 
which could be taken for the sea 

Now, it should be remembered that it is often ex¬ 
ceedingly difficult to disonnunate between the distant 
sea and the sky I have had many opportumties for 
observing inferior mirage at sea One sees a distant 
rock and its image as a smgle symmetrical object and 
sometimes it is very difficult to get nd of the im 
prossion that the sea surface is visible nght up to this 
object, even though one is convinced that reflection 
18 being produce by warm air The illusion is 
closely akm to the illusion of water m the desert 
Supenor mirage is not so frequently observed, but 
It m to be expected that it will also be accompanied 
sometimes by the illusion of water where there is no 
water The phenomenon observed from Cape Wrath 
was, I believe, a case of superior mirage reflec 

tion of distant hills might well have an irregular out¬ 
line remmisoent of capes and bays 
From the meteorological point of view this hypo¬ 
thesis presents no diflBculty Supenor mirage is ex 
plained as due to the total reflection of light, or rather 
the oontmuouB refraction of light, at an inversion of 
temperature, warm air lying alwve cold m honzontal 
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layers Inversions are by no means unoommoa 
phenomena 

I hope that its author will forgive me for sayiM 
that the original explanation of the c3ape Wram 
mirage ati due to repeated reflection, hght being 
reflected twice at vertical surfaces of sejiaration be¬ 
tween hot and cold air, is, to my mmd, qmte untenable 
In every observation of mirage, the emgles which the 
incident beams of light make with the reflecting layer 
are very small When reflection is from air, direct 
reflection, such as occurs when an observer looks at 
the image of his own back in a pair of mirrors, is out 
of tho question As, however, columns of hot air 
and cold air with a vertical boimdary could not per¬ 
sist for a minute, there seems to be no possibility of 
actually testing the mflecting power of such a com¬ 
bination The Cape Wrath phenomenon loses in 
interest by being tiocketed in the familiar category 
‘ aiq^enor mirage *, but that is, I fear, inevitable 

F J W Whipple 

Kew Observatory, 

Richmond, Surrey, Dec 10 


Saxifrage Grosses 

R O Whyte ' makes the statement (repeated 
under Research Items m Nature of Nov 1, 1930, 
702) that the hybrid Saxifraga poUernenm^ arose 
y doubling of the chromosomos at tho semihetero 
typic diMsion of the Fj between S rosacea and S 
granulata 

Doubling of tho chromosome number may occur 
eithei during the somatic divisions or by failure of 
iXMluction These two methods have deflmte charac¬ 
teristics differentiating them in respect to seed pro¬ 
duction If the doubling takes place during mitosis, 
the seed production of that portion which is ‘ tetra- 
ploul ’ will be equal to or greater than that of the 
derivative and following generations On the other 
hand, if the doubling takes place through failure of 
reduction, tho number of seeds produce<i with the 
doubled chromosome number is a function of the 
number of unreduced germ cells The proportion of 
these 18 necessarily small, and they arc distributed 
irregularly over the diploid parent plant Conse¬ 
quently tho amount of 8ee<l produced per plant is 
much reduced as compare<l with that of the tctraploid 
offspring On tho other hand somatic doubling gives 
full fertility m the one part affected 

The following table of the soetl production of the 


Doublinq by Failurk or RuDumoif 


Seed Ppodiictlon 
of Plant 

Seed Production 
of derivative 
Qeneratloiw (for 
comparison) 

Raphanru Bratixea ■ 
Phlextm prateMt y P 
alpinum * 

DigOalx* purpurm ^ D 
amhxaua * 

45 i>er plant 

40 In 5 hundred thou 
aand rtowons 4 

Rvruilnated 

200 fHTtilInKB from 2 
plants 

30 r»er pod 

Over 400 per 
pUnfc 00% 

mrminatlon 

400 per capaule 

DOtUUPTO IN THK SOXATIC TISSUES 

NxcottarM fflutinow N 
tadarum • 

Primula fcrtwnnvi • 

Solanum Lyeoprrncum ' 

Haxi/raga rotaoea ^ S 
granulaia ' 

165 per fniit 

per fruit 287 
j^/ germinated 

20 per fruit 10 gor 
mlnated 

422 per fruit 

? 

122^^Unta per 

20 per fhjJt 

per plant 
(average of 6 
plants) 


Fi plant and of the donvative ‘ tetraploid * genera¬ 
tions illustrates the above fact, and indicates that 
8 poUemenaxs probably arose from on F, plant which 
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had a ietraploid number of ohromoeomes in a portion 
at leaat of its somatio tissue, and that it did not, as 
reported, arise from a semiheterotypio division of the 
Fi hybrid Doubling of chromosomes m the somatio 
tissue 18 of rarer occurrence than the origin of tetra- 
ploids by failure of reduction, and 8 poUemenaia is an 
important addition to the small list of such somatic¬ 
ally doubled forms F W Sansomb 

John Innes Horticultural Institution, 

Merton Park, London, S W 19, 

Doc 10 

* Whyto R O , Sterility and i lower Abnormality In the Tetraplold 
Sfox^foya pottemeiiMS, J Gfnet ,98 , 1030 

* KHrpechenko, O I), The rroductlon of Polyploid Gametes In 
Hybiida, Ilerediia* 9 , 1027 

■ Gregor, J W , and F W Sanaotne, Oenetica of Wild Populatloni, 
11, ,7 1030 

* Buxton B II , and W 0 F Newton, Hybrlda of Ihffitalii 
ambiffua and V purpurea, their Fertility and Cytology J GenH 19, 
1928 . 

* cUusen, H F , and T H Of)odBpoed Interapeclllc Hybrldlaatlon 

In Ahrofiana, II A Ietraploid Glutlnoan tebaoutn Hybrid- an Expert 
mental Vorlncatlon of Wlrige a HyiKitheela 10, 1925 

* Infomtailon kindly supplied by MIm C Pellew 

' Own notea 


Curling 

Wb have been inter^ted m seeing the results of 
Prof Harrington’s experiments on the motion of a 
curling sUme on ice, jiublislied in the Transactions of 
the Ho^al Society of Canada, and referred to in lus 
letter m Nature of Sept 0, p 351, which show a 
considerable increase m the fnotion for small velocities 
This must pimluce, towards the end of a run, a couple 
tending to increase the spin of the stone , and no 
doubt explains the fact that the velocity of rotation 
remains nearly constant imtil very near the end 
But it has little or no bearing on what we have 
regarded as our mam problem (see Nature of Mar 15, 
1930, p 408), namely, the production of the curvature 
of the path of a stone, at a time when the instant 
aneouH centixi of the motion may be at a distance of 
2 feet or more fi om the centre of the stone, a consider 
able distance compared with the radius of the cup 

Any difference of Inction at the two sides of the 
stone, due to difference of velocity, must then be 
small But for our jnirpose it is not necessary to 
consider the magnitude of it, because it has no 
tendency to produce the curvature To account for 
the observetl curvature of the path of the centre of a 
stone, we must find a force of sufficient ma^itude m 
the direction of the normal to the path ^solution 
of the forces shows that a difference of friction at the 
two sides, if this is the only asymmetry apart from 
the spin, contributes nothing towards the production 
of the reijuired force 

We think that the final twist of a stone about a 
point of the cup, which occasionally occurs as the 
stone IS coming to rest, may be due to regelation 
This satisfies the requirement of being a thing which 
may happen, but usually just fails to happen 

W H Macaulay 

King’s College, Cambridge 

G E Smith 

Riverbank, Woodbndge, Deo 9 


The False Killer Dolphin 

Accobdino to a note in Nature (Deo# 6, 1930, 

S 892}, recording the stranding of a false killer 
olpbm (Pstudorca craastdens) in Ceylon m 1929, this 
species 18 “ regarded os on the verge of extinction *’ 
The same statement has appeared elsewhere, but I 
venture to mquire whether there is any evidence that 
it IS correct 

The false killer was on^ally described, as Phocesna 
erastidsns, by Owen, m 1846, as the result of the 
exominattotf of a slnffi and other bones which had 
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been found, sub-fossil, m the Linoolnshire Fens. In 
1861 a school of about a hundred individuals appeared 
m the Bay of Kiel In 1802 specimens, probably 
belongmg to the same school, wore stranded on the 
Dam^ islands, and were mvestigated by Reinhardt, 
who establi^ed the genus Peeuaorca for this species 
About two years later a considerable number of false 
killers were recorded from Tasmama Skulls from 
this herd were sent by Mr W L Crowther, in 1804, 
to the Royal College of Surgeons , and other speci¬ 
mens were sent by the same donor to the British 
Museum and the University Museum of Zoology at 
Carabndge The species has more recently been re 
corded from memy distant localities, including Travan 
core, Florida, Argentina, Lower Cab forma, and Peru 
In 1906 several hundred individuals were stranded m 
the Chatham Islands The Dompeh Firth school, 
October 1927, is referred to m the note published m 
Nature, oh well as the large herd which was stranded 
near Cape Town in December 1928 

Most of the earlier records of the false killer as a 
recent species are given by Dr J K Garrood {Proc 
Zool Soc , p 177, 1924), who described the very in 
tereatmg discovery of two skeletons m the Ceunbndge- 
shire Fens m 1921 

Justification for the belief that Psmdfyrca crasstdens 
18 on the verge of extinction seems to be very shght, 
in view of the above facts Mr W R B Ohver’s 
statement (Proc Zool Soc , p 577, 1922) that this 
dolphin ** IS met with in large schools m New Zealand 
ana Tasmaman waters " is m favour of this con¬ 
clusion May it not fairly be supposed that the false 
killer, like many other dolphins, is an inhabitant of 
the open sea, and that its apparent ranty is merely 
due to the fact that it is not often observed m the 
neighbourhood of the land ? 

Sidney F Habmer 

Melboum, Cambs, Deo 12 


Foaminil of Beer 

Perhaps some light be thrown on the pheno 
mena referred to by Dr H S Rowell m hia letters m 
Nature of Sept 20 and Dec 13, by investigations 
earned out by B Shen, George King, and myself a 
number of years ago (J Chem Soc , p 1313, 1911 , 
p 1170,1913) 

While tile stability of the foam will depend mainly 
on surface tension and viscosity, the size of ‘ head * 
formed under the ordinary conditions of pounng out 
a gUss of beer will depend mainly on the rate of evolu 
tion of carbon dioxide from its supersaturated solution 
in the beer This rate of evolution vanes with the 
degree of supersaturation, which, m turn, depends on 
the nature of the beer and the method of its manu¬ 
facture A pale ale, for example, was found to evolve 
carbon dioxide more rapidly than a stout or export 
beer The rate of evolution, moreover, depends 
greatly on the walls of the cont^mng vessel and their 
effectiveness m supplying gas * nuclei * to start the 
evolution of carbon dioxide 

Traces of grease on the surface of the glass are very 
effective in promoting the escape of gas, and I think 
that the difference m ‘ head * obtained with a dry and 
wet glass IB probably due to this foot Traces of 
grease are scarcely likely to be wanting from the sur 
face of glasses dried under refreshment-room condi¬ 
tions In the case of a wet glass, there will be an 
absence of air bubbles on the surface to act as nuclei 
One cannot claim that the factors mentioned are 
adequate to account for all the phenomena, but they 
are probably tlie mam factors mvolved 

Alex Findlay 

Department of Chemistry, 

University of Aberdeen, Dec 13 
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Entomology and the Bntish Empire. 


T he meeting of the Third Imperial Entomo- 
logical Coi^erence, which took place m London 
on June 17-27 last, has been regarded as a suitable 
occasion for a hind of stock-taking of what is being 
done towards combating insect losses in the Bntish 
Empire The Imperial Bureau (now Institute) of 
Entomolo^ has done a useful servioe in bringing 
together Mta on this subject in an accessible and 
convement form ^ The ontenon adopted is the 
amount of annual expenditure devoted to salanes, 
research, and general admmiatration in each part 
of the Empire While this method of treatment is 
an admirable one in many respects, it is obvious 
that expenditure respecting entomology incurred m 
one part of the Empire may not bo strictly com¬ 
parable with that incurred m another part local 
needs, revenue, costs of living, and other factors 
vary so much in these respects Due allowance 
needs, therefore, to be taken into account as regards 
differences of this nature 
When the losses due to insect depredations in 
the Bntish Empire are represented m man power, 
we amve at some striking conclusions If it be 
admitted that 10 per cent is a conservative figure 
at which losses due to agncultural pests alone may 
be placed, it would seem that one tenth of the 
human effort on such a basic industry is dissipated 
by insect enemies Taking the population of the 
Empire at about 450 millions, it may be assumed 
that an additional population of 45,000,000 could 
(if it were possible to elunmate insect pests) bo 
supported by the same effort os that now exerted 
It 18 estimated that m the Indian Empire, for 
example, the losses m 1921 due to crop and forest 
pests alone reached the huge total of £136,000,000, 
while the death-roll among the population due to 
insect borne diseases was stattnl to be about 
1,600,000 persons annually In Canada about 
£k),000,000 18 lost every year through insect depre¬ 
dations among field and fnut crops and to forests 
In South Africa one pest, the mai/e stalk borer 
{Buaspola fusca), incurred losses of about £2,750,000 
in a single year Figures of this kind are, naturally, 
only estimates, but they serve to dnve home how 
great these losses are The losses to human com 
munitios by death or ill health arising from insect- 
bomc agents of disease are most likely even greater 
than those occasioned to agnculture, but it would 
be exceedingly difficult to assess them 
A comparison of the effort made by the Bntish 
Empire in coping with its entomological problems 
and that mode ^ the Umted States is of consider¬ 
able interest The Bntish Empire, with an esti¬ 
mated revenue of £1,400,000,000, devotes, m round 
figures, some £570,000 annually to work of this 
character, or 0 03 per cent of its income There 
are fewer than three hundred “ professional entomo¬ 
logists employed among a popmaticm which g^tly 
exceeds 4X),000,000 souls The Umted States, 
With a population of about 106,000,000, spends an 
approximate sum of £2,000,000 (State and Federal 
allocations) annually, which works out at 0 25 per 
cent of its revenue of £800,000,000 It employs. 
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moreover, not less than five hundred entomologists 
The question is raised as to whether the Bntish 
Empire can be justly claimed to be bearing its share 
in the world problems of insect control On the basis 
of the Umted States’ expenditure, that of the British 
Empire should be nearly six times as much os it 
actually is Although insect problems m the United 
States are on a vast scale, they are more restricted 
in variety, and that country is faced with no re- 
sponsibibty so great as the tsetse fly problem m 
Africa and its immense toll of human life The 
responsibility of an Empire so scattered, and con¬ 
cerned with so great a range of crops, peoples, and 
pests, would, therefore, appear to l>e a heavier one 
than that shouldered the United States 
The varied responsibilities of the Imperial Bureau 
of Entomology have led to its outgrowing the 
original conception with which it was founded m 
1913 Its recent change of title to that of Ini- 
I>orial Institute of Entomology’' indicates more 
adequately the scope of its activity and mfluonco 
The growth of its manifold activities are briefly 
dealt with in the Report of the Third Imperial 
Entomological Conform nco ^ In recent years, for 
example, insects have been coramg in at the rate 
of more than 5000 a month, and during the past 
fi\ e years very nearly 34,000 specific identifications 
have been issued Despite the valuable aid given 
in this field by the staff of the British Museum, 
thousands of specimens are in Jiand which cannot 
yet bo dealt with There is urgi at need for a com¬ 
pote nt diptonst on the staff abstracting work is 
increasing beyond the means available and an addi¬ 
tional preparator is reqiurefl to cope with the influx 
of material The rapidly increasing demands made 
upon the new Parasite Laboratory at Famham 
Royal involve a further responsibility 
The higher salaries attached to official entomo¬ 
logical appointments m many parts of the Bntish 
Empire— but by no means all—compare favourably 
with those of other specialists in kindred posts A 
perusal of the brochure ^ before us shows that there 
are two entomological posts of £2000 per annum 
or above , eight posts attaining a maximum salary 
of £1500 or above, but less than £2000 j>er annum , 
twenty-mne posts tho emoluments of which attain 
£1000 per annum or above, but are less than £1500 
per amium, and twenty six pc^sts the maximum 
salanes of which range between £900 and £984 per 
annum * On the he^quartors staff of the Imperial 
Institute of Entomology, for example, there are 
three posts exceeding £1000 per annum, one post 
of £1000 per annum, and four posts nsing to a 
maximum of £950 per annum The salanes of en¬ 
tomologists attached to tho Advisory and Research 
Services of the English Ministry of Agnculture, on 
the other hand, are on a markedly inferior scale 
There are, at present, only three entomologists m 
tho highest grade of the services, and their maximum 
salaries are attamed at £830 per annum (which sum 
28 consolidated and does not carry cost of living 

* Tbove fiffUTOfl do not h)olQd« po«U 4 t ibe Biitlsh Museum (Nat 
Hilt } or et any Engllih university or kindred Institution 
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bonus) This disparity seems even more stnking 
when it US pointed out that the estimated mean 
loss by one single species of insect—the frit fly— 
amounts to nearly 15,000,000 bushels of oats per 
annum in England 

At the present time, the British Empire lacks a 
sufficiency of young ^properly trained entomologists 
of the right type The causes of this shortage are 
vanouH, and, among them, the number of new posts 
established m recent years has been an important 


factor Jf developments are to progress at the same 
rate as hitherto, the matter of recruitment seems 
likely to become a problem of mcreosmg difficulty 


* A Summary of Data ReUtlna to Eoonoralo EntomoJogy In the 

British linpire Prepared for The Third Imperial Entoraok^cal 
C-onfwronce by Dr S A Neave (London The Imperial Bureau of En 
tomoinfty ) 2$ Qd net . „ 

» A I Ut of the Entonioloolete employed In the BrltUh Empire 
Prepared for 1 he Third Imperial Kntomol(^cal Conferenoe (London 
The Imperial Bureau of I ntomology 1030 ) fld 

• Report of the Third Imperial Entomological Conferenoe, 17th 27th 
June 1030 * (London The Imperial Initltute of Entomology, 1930 ) 
2a net 


Cancer Research. 


S EVERAL of the papers m the Ninth Scientific 
Report on the Investigations of the Impenal 
(dancer Research Fund (London Taylor and 
FraAcis, 1930 20s ) deal with the fowl tumours 
whicii ciin be transmitted from bird to bird by 
tumour extracts filtered through filters so fine 
that the infective filtrate contains nothing large 
enough to be clearly visible under the highest 
powers of the microscope The nature of this 
* agent ’ is the most crucial question of current 
theoretical cancer research It may, on one hand, 
be analogous to the invisible viruses which are 
associated with so many infectious diseases in 
animals and plants , it may, on the other hand, be 
a special example of the chemical substances arming 
from the disintegration or injury of cells which 
promote tissue growth The ‘ agent ’ by which 
transmission is effected may, in short, arise in the 
cancer cell oi may come into the body from 
outside 

The solution of tins problem is, too, of more 
general importance, for the answer, whichever it is, 
cannot fail to influence oui opinions as to the 
essential nature of the infectious viruses and the 
bacteriophage So far, these ‘ filterable ' tumours 
are known only m biitls J)r J A Murray and 
Dr A M Begg give careful discnptions of two , 
one 18 judged to be an endothelioma, the other is a 
slow growing fibrosarcoma Both apjiear to bo 
quite different structurally from the well known 
Rous tumour, though it docs not seem to ho qiute 
impossible that all are phases of the same kind of 
tumour Dr W Cramer has reinvestigated the 
possibility of transmitting rat and mouse tumours 
by tissue which had lieen repeatedly frozen and 
thawed, and in which all the cells were premium 
ably and, so far as could be ascertained by tissue 
cultures, actually dead With carcinoma the in 
oculations were uniformly negative , some of the 
sarcoma preparations gave nse to fresh tumours 
anil rapidly lost their infectivity on incubation or 
washing In another paper Dr Cramer and Mr H 
G Crabtree point out that positive results are not 
always obtamed with frozen preparations of the 
Rous tumour, which is generally regarded as the 
typical filterable bird tumour The results, there¬ 
fore, do not show conclusively that mammahan 
tumours can be transmitted from one animal to 
another without the intervention of living cells, 
but they certainly suggest that from some such 
tumours evidenoo may be obtained of a labile 
' ' similar to the ' a^nt' of the bird tumours 

Time oltter papers, by Mr H G Crabtree, 
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follow out the work of Warburg on tissue respira¬ 
tion The most interesting discovery is that the 
epithelial overgrowths of fowl-pox and vaccinia 
have an active metabohsm of the type which has 
been supposed to be characteristic of malignant 
tumours This makes it more unlikely oven than 
before that any alteration in cellular metabolism 
can be the cause of cancer 

Dr R J Ludford discusses critically another 
theory of the origin of cancer, which supposes 
that inabgnancy may be due to chromosomal 
mutations in somatic cells—an idea specially 
associated with Boveri It is truly a remarkable 
fact that tiimouis practically always breed true 
that IS, though a tumour may have little structural 
resemblance to the tissue from which it arises, it 
maintains a charactenstic structure of its own 
throughout its history, which with some ammal 
tumours is now a very long one, involving large 
numheis of animals It is also true that various 
irregulantie^ in mitosis and m the chromosomes 
are found m malignant tumours But beyond 
these two facts there is really nothing to indicate 
somatic mutations os the basis of malignancy, and 
it 18 difficult to see how more conclusive evidence 
could be obtained 

It 18 the fundamental property of malignant 
tumours tliat they are functionally isolated from 
the rest of the body and take no part in the co¬ 
ordinated activities of its various organs and 
tissues they live for themselves alone Hence 
they would not be expected to have either blood 
vessels or nerves of their own It has been stated 
from time to time that this generalisation is not 
universally applicable, and that nerves, for example, 
are sometimes present Dr Ludford has carefully 
worked over the matter in a number of mouse 
tumours and cannot assure himself that tumours 
cells are over innervateil the nerves sometimes 
found in the substance of tumours have probably 
been accidentally incorporated in the new growth 
m the course of its invasion of normal tissue 
Dr J A Murray and Dr L Foulds have ex¬ 
amined m various ways the proposition that the 
development of one tumour in an animal tends to 
inhibit the appearance of another, and Dr Cramer 
discusses another aspect of the same problem 
There is no doubt some immunity, partly general 
and partly local, but attempts to define the facts 
more precisely appear to meet with the most em¬ 
barrassing vaganes of experimental results There 
must be some key pomt m the matter which has not 
yet been identified 
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Obituary 

Thk Right Hon Lord Melchktt, P C , F R S 


A lfred MORITZ MOND was bom on Oct 
23,1868, at Famworth, in Lancashire, withm 
smell of the famous alkali works Hxs father, Dr 
Ludwig Mond, waa at that time a chemist at the 
Hutchinson Alkah Works, it was not until five years 
later that he founded the firm of Brunner Mond m 
partnership with John Brunner, an accountant at 
Hutchinson’s Mrs Ludwig Mond has described to 
me the Farnworth days as very happy ones- -they 
preceded some very strenuous times at Wmnington 
Alfred Mond in his lifetime had thus seen the 
founding of the B M Works, as it is famiharl> 

(ailed in the north of England, the overcoming by 
stienuous effort of its early difficulties, both tech¬ 
nical and financial, its growth to become the most 
important chemical firm in Britain, and its dis¬ 
appearance as an entity on absorption into Imperial 
('hemu ul Industries, Ltd Although he was associ¬ 
ated closely with the management of the firm in 
t arly days, after the retirement to London and death 
uf Ludwig Mond the active management at Winning 
ton passed into the hands of Sir John Brunner and 
Ills two sons, and Alfred Mond’s energies were 
largely spent in other directions 
Educated at Cheltenham and the Umveisitics 
of Cambridge and Edinburgh, he was callcxl to the 
Bar via the Iiuier Temple and practised for a time 
*oii the North Wales and Cheshire (hrcuit before 
eritcnng the family business at Winmngton Lud¬ 
wig Mond had interested himself m two other 
fhtmical ventures, one a process of refining nickel 
by means of the carbonyl it foims with carbon 
monoxide, and the other the well known Mond gas 
producer Both required skilled handling to carry 
tliem to practical and commercial success, and as 
the Brunners stood aside from them, this work fell 
on Alfred and his brother Robert and cousin Emil 
By 1906 Alfred Mond found time to enter polities, 
ind was elected for Chester as Liberal member m 
that year For some years pohtics more and more 
engaged his attention, and it was not until about 
J925 that ho seriously returned to the chemical 
I industry, becoming chairman of Brunner Mond at 
a moment of internal crisis and throwing himself 
in choroctenstic manner whole-heartedly into its 
management Imbued with an intiinate know 
ledge of world conditions and grasping the totaQy 
different state of affairs which the War had brought 
about in industry both at homo and abroad, he 
set himself to bring about what is now known as 
rationalisation in the businesses in which he had 
authority The three ^eat combines, Imperial 
(chemical Industries, Amalgamated Anthracite 
Collieries, and International Nickel, have resulted 
from hijB efforts, and their bigness and the courage 
displayed in their creation have made Mend’s 
rrnme known throughout the world All are too 
young as yet to have proved the wisdom of such ! 
rationalisation, but at least it is known to the 
scientific world that Alfred Mond’s leadership 
involved reoogmtion of the value and the utibty 
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of science in industry to an extent hitherto quite 
unknown in Great Bntam 

Imperial Chemical Industries from the first has 
set out to foster and encourage the development of 
schools of research at the universities, so that I C I 
might always find an adequate supply of highly- 
trained chemists available , it has bettered the 
conditions of employment of chemists at its works 
and brought into being at its individual factories 
research staffs of a magnitude and a capacity equal 
to that of any organisation m the world If what 
we believe of the powers of the scientific worker 
in industry is true, no better means could have 
been taken to ensure from the outset the prosperity 
of Britain’s greatest manufacturing concern In 
Mond’s own words, “ my belief is that the chemist 
will solve the present economic and industrial 
problems of the world ” 

To understand Mond himstlf, one must know 
something of the altogether exceptional characters 
of his father, a scientific vorker and an inventor 
first and last, and of his mother, a woman of unique 
artistic chaini and vivacity and surprising bnlluince 
of intellect Ho thus inherited a feeling for science 
and an appreciation for ait which have at times 
prevailed over those qualities, requisite for a success¬ 
ful politician of the fighting ty pe and an industrialist 
and financial magnate of the first older, by which 
the world knew and judged him and with which 
he was so richly endowed 

As a consequence Mond was highly flattered by 
his eUxition to the Royal Society, and ho wolcomod 
with ])firlc the honorary degrees bestowed on him 
by Ht Andrews and Manchester , he took active 
interest in a number of sdentific societies even 
when at his busiest in othci ways, becoming, for 
example, founder president of the Institute of Fuel, 
yiresidcnt of the Biitish Science (iuild, and was 
designated president of the Society of Chemical 
Industry for its jubilee meeting this year, besides 
being always rea<iy to lecture or otherwise help 
scientific institutions 

In industry on the technical side, Mond had the 
widest possible views and great courage , he was 
able to grasp immediately the merits, dements, 
and potentialities of the schemes put before him 
and, once satisfied, to ensure that they were 
immediately given practical effect Until recently 
it was as a politician that England knew him best, 
and no man has gone further m pohtics under 
greater personal handicaps Latterly it is as a 
politician, a leader of industry and an Empire 
bmlder combined m one man that he has won 
notoriety and fame He had the gift of going to 
the root of any question, grasping the realities and 
unmasking the shams—his extraordinary power of 
quick thinking enabled him to see round the corner 
of the problems of the day Underlying most of 
his public utterances it is possible to discern the 
spint of science, and it is lor the electors of the 
future to see that more men of his type represent 
them in Parhament Alfred Mond mkie use to the 
utmost of those gifts which he acquired by heredity 
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and by tyraining, and hts boundless energy enabled 
him to attain the very top m every field of en 
deavour he has pass^ away at the very height 
of hiH career His death on Dec 27 last is a loss 
that science os well as Great Britain can ill afford 

E F Armstrong 


Sir Francis Ogil\ik, CB 

Sir Francis Grant Oqilvie, who died sud¬ 
denly at p]dinburgh on Dec 14, at the age of 
seventy-two years, came of a family which hod 
long been honourably associated with scholastic 
and scientific occupation He graduated M A at 
Aberdeen and B Sc at Edinburgh, and in 1886 was 
^pointed Principal of the Heriot-Watt College, 
Edinburgh In 1900, ho became Director of the 
Royal Scottish Museum of Science and Art at Edin¬ 
burgh, and thus liegan that activity m museum 
admimstration which occupied the greater part of 
Ills working life 

Throe years later Ogilvio was appointed Princi¬ 
pal Assistant Secretary for Technology and Higher 
rklucation in Science and Art at the Board of 
Education, and there began that close connexion 
with the museums and scientific institutions at 
South Kensington which continued for many 
years At that time, m his position under the 
Board of Education, matters relating to the Victoria 
and Albert Museum (by which title the South 
Kensington Museum hod lieen known since 1898), 
the Royal College of Science, and the Royal School 
of Mines came before him, and consequently, 
when the scheme for forming the Impenal College 
of Science and Technology from the Royal College 
of Science, the Royal School of Mines, and the 
City and Guilds Engineering College was under 
consideration, the working out of the details and 
the drafting of proposals mainly fell to him to 
carry out 

By 1908 the art collections of the old South 
Kensington Museum were safely housed m the 
new buildings of the Victoria and Albert Museum, 
but those lUustratmg science and engmeormg 
still remained in a part of the buildings winch had 
originally been constructed for the Exhibition of 
1862 On the initiative of Sir Henry Itoscoe an 
influential and representative body of scientific 
men and leaders of industry brought to the notice 
of the Government the urgent need of adequate 
accommodation for these collections, and for 
their active development, with the result that 
in 1910 a Departmental Committee, under the 
Chairmanship of Sir Hugh Bell, was appointed by 
the President of the Board of Education to con¬ 
sider and report upon the Science Museum and 
the Museum of Geology in Jennyn Street, Ogilvie 
being the soorotary of the Committee In this 
capacity he got together the evidence for the 
Committee, and its report, which was published 
m 1911, set forth cleariy the lines on which the 
Science Museum might advantageously be de¬ 
veloped, and on which'it has m fact been developed 
since then, although the War delayed this until he 
had ceased to bo Director 
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On the death of Mr W Last in 1911, Ogilvie 
was appomted Director of the Science Museum, 
retaining also a oertam administrative supervision 
of the Geological Museum and Survey, but the 
War put a stop to the construction of the new 
Museum building which the Ck>mmittee had 
recommended and to the development which they 
had approved He then became Assistant Con 
trolier of the Trench Warfare Department and 
then later of the Chemical Warfare Department 
at the Ministry of Munitions, so that his reorganisa¬ 
tion of the Museum had to be postponed Shortly 
after the conclusion of peace he became Principal 
Assistant Secretary to the Department of Scientific 
and Industrial Research from 1920 until 1922. 
when he retired 

Dunng his twenty years* work Ogilvie had 
acquired an unnvall^ ^owledge of all that had 
taken place in the course of the establishment and 
development of the various scientific and educa¬ 
tional institutions which had grown up at South 
Kensmgton, and this was of great value to the 
govermng bodies of many of them on which he 
served, namely, as a governor of the Impenal 
CoUege of Science and Technology, as a com¬ 
missioner of the Exhibition of 1861, and as a 
member of the Senate of the University of London 

He was also the president of the Museums 
Association in 1927-28, and gave valuable evidence 
before the Royal Commission on National Museums 
and Galleries He held the chairmanship of the^ 
Geological Survey Board from 1920 until lost year 


Prof FrantiSek Wald 

The prominent Czech chemist, Prof FrantiSek 
(Franz) Wald, formerly professor of physioo- 
chemistry and metallurgy in the Czech Polyteohnio 
High School of Prague, died on Oct 19 in Morav- 
skA Ostrava-Vitkovicc, the well-known ironworks 
He was bom m Brand^sek, near Kladno, and after 
studying m the German Polytechnic High School 
of Prague, whence he brought no theoretical bias, 
he devoted himself to techmoal chemistry, bemg 
for many years chief of the analytical and research 
laboratory of the ironworks m ^adno 

While there, Wald pubbshed several mterestmg * 
papers on the philosophical pomts of theoretical 
chemistry, especially “Die Energie und ihre Ent- 
wertung” (1889) Other of his important papers 
on thermodynamics were published in the LASty 
Chemicki and m the Zeiischnfi fUr phys%kal%sche 
Chemte His paper on the fund^ental ohenuoal 
ideas was read at the Philosophical Congress in 
Pans (1900), and was repnnted, together with 
his other papers, m Ostwald’s Anjuden der Natur- 
phdosophie Owing to the onginahty and depth of 
ms ideas, Wald was nominated m 1908 or^ary 
professor m the Czech Polytechnic High School, m 
which he was active up tp the year 1927 

Space does not permit me to give all the titles of 
Wald’s philoBophioal publications, and it is also 
impoesiUe to give a short account of his ideas, 
which were very ongmal and therefore very different 
from what the great majority of chemists regard 
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a8 the fundamental tmtione of our aoienoe Fust 
of all, Wald was an 'anti-atoimst’,and 80 Ostwald, 
who was at that time (1901) * anti-atomist * him> 
self, moluded him in his well-known senes of 
“ great men of science ” The dootnne of Wald is 
purely phenomenalistio, that is, it is devoid of any 
hypothesis concerning the reahty of processes 
which would explam observed phenomena He 
worked out a theory of chemical stoichiometry 
based on the empmcal laws of constant propor¬ 
tions, and, accepting the part that the composition 
of substances vanes disoontmuously, he waa able to 
deduce the law of multiple proportions In his 
deductions Wald disregarded the difference between 
simple and compound bodies (that is, our elements 
and compounds), a chemical unit of water being, 
in its intenor, just aa homogeneous as is that 
of hydrogen or oxygen My objections, brought 
forward in a speoiaf meeting and based on the 
spocihc heats of gases and bqtuds, were disregarded 
by him , all ‘ bodies ’ were merely ^ pure pnases * 
to him, and he was ongmal in explaining them by 
the use of the first up to the fifth dimension—of 
course, as said above, without the use of the atomic 
theory 

Wald also enlarged Gibbs’s ideas of phases, and 
deduced a modified phase rule in a simple and 
original manner To the question cut bono^ the 
practical side of scientific chemistry will give no 


answer, but from the point of view of obemioal 
philosophy hia ideas may be regarded as splendid, 
something analogous to the views of the great 
philosopher Heraclitus, and they really both re¬ 
quire ‘ a good swimmer ’ 

Bohpslav Bbaunkb 

We regret to announce the followmg deaths 

Prof A A T Brachet, For Mem R S , Rector of the 
University of Brussels and director of the Laboratory 
of Embryology of tho Faculty of Medicine in the 
University, aged sixty-one years 

Major E A FitzGerald, author of “ Chmbs m the 
New Zealand Alps and “ Tho Highest Andos”, on 
Jan 2, aged fifty nine years 

Prof Hans Kniep, director of the Institute of Plant 
Physiology at Boilin Dahlein, on Nov 17, aged forty- 
nine yeais 

Mr H A Lowe, honorary fellow of tho Textile 
Institute, who discovered m 1899 the process of * ten¬ 
sioning * mercerised cotton fibre, on Dec 26 

Prof S O Navashm, of tho Botanic Garden, Tiflis, 
Georgia, who was a foreign member of the Linnean 
Society of London, on Doc 10, aged seventy three 
yoaiti 

1*1 of T Wibberley, foimorly Harrington professor 
of agricultural lesearch, University College, Cork, who 
was known for his woik on the bretniing and mtro 
duction of new variotus of oats and wheat, on Deo 
22 , aged fifty years 


News and Views 


Thb New Yearns Honours List contains the names 
of the following men of science and others associatod 
with scientific work Baron Sir Ernest Rutherford, 
chairman of the Advisory Council of the Committee 
of the Pnvy Council for Scientific and Industrial 
Research, and until recently president of tho Royal 
Society Baronets Sir John Rose Bradford, president 
of the Royal College of Physicians, Sir Richanl 
Gregory, editor of Native KC B Dr F E 
Smith, BGcrotary to the Committoe of the Pnvy Council 
for Scientific and Industnal Research K C M G 
Hon Sir Wedter Hartwell Jeunes, Chancellor of the 
University of Western Australia, Dr A W Hill, 
Director of the Royed Botanic Gardena, Kaw Kmghls 
Prof C R Beazley, professor of medieval an<l modem 
history in the University of Birmingham , Mr W W 
Homell, Vic© Chancellor of Hong Kong Umvarsity , 
Dr E G Graham Little, member of Senate of the Uni¬ 
versity of London since 1906 , Dr R W Livingstone, 
Vice-Chancellor of the Queen’s University, Belfast 
C B Mr R L Hobson, Keeper of Ceramics and 
Ethnography, British Museum C1 E Lieut Col 
H W Acton, director of the School of Tropical 
Mediome and Hygiene, Calcutta C B E Miss 
Caroline Haslett, director of the Electnoal Association 
for Women and secretary of the Women’s Engineenng 
(Society (Inc ), Miss Edith Helen Major, Mistress of 
Girton College, Cambridge , Miss Louisa Martindale, 
president of the Medical Women’s Federation and 
vioe-premdent of the Medical Women’s International 
Association , Prof Sidney Russ, professor of physics. 
Medical School, Middlesex Hospital, for work m con- 
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noxion with radium , Mr T J Shaw, secretary to tho 
Seismologicdl Investigations Committee of the British 
Assofiatiori QBE Di W M Aders, lately 
oconomu biologist, Zanzibar, Mr R S Capon, 
Suporinten<lent of Scientific Research, Royal Aircraft 
Establishment, Air Mimstry , Mr J M Carey, H M 
Divisional Inspector of Mines , Mr J S Corbett, 
secretary of the Empire Forestry Association , Mr 
A de V Wade, principal assistant in the Native 
Affau’s Department, Kenya M B E Dr V B 
Wdkins, Assistant Principal, Ministry of Agriculture 
and I mherioa 

The inclusion of the name of bir Ernest Rutherford 
eonfei‘8 on tlie New Year’s Honours List a qiut© mi- 
UHual distinction One of the earliest of the dis 
tinguished band of research students who were 
attiactotl to Cambridge by the discoveries of Sir J J 
Thomson, he rapidly made his mark on physics 
Incidentally he was one of tho earlier workers m 
wireless telegraphy, but it is with the science of 
radioactivity that his name has become inseparably 
linked Not only wea he the first to recognise the 
complex nature of the railiations given out by radio¬ 
active substances, but he was also the first to unravel 
tho knotty problems presented by the decay curves 
of these substances, and to enunciate tho simple laws 
govenung their dismtegration In a few years he 
covered tlus field so completely that bttle waa left 
for subsequent research save the filling m of details 
and the adjustment of a few constants If the value 
of a scientific theory is to be judged by its fertibty, 
Rutherford’s publication of his nuclear theory of the 
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atom must be regarded ae one of the greater land¬ 
marks of science Tlie conception of the atom as a 
miniature solar system havmg a central massive 
positively charged sun around which the electrons 
circulate like planets^ was a bold one, as it had been 
demonstrated beyond doubt that a system of this 
type must bo unstable on the generally accepted laws 
of electro dynamics 

By simple but cogent arguments, however, Ruther 
ford succeotled m <lemonstrating that the planetary 
structure of the atom was the only one consistent 
with experiment, and a whole mass of unexplaiiie<l 
6 wid apparently unconnecteti observations crystalhsetl 
into < oherence around the new idea The theoretical 
work of Bohr and his successors, and the consequent 

of the new spectroscopy, wore the natural and 
inevitable outcome of this now conception of the 
atom Leaving the problem of tlie arrangement of 
the electronic satellites to otliers, Su Ernest lias more 
recently launchtMl a mass attack on tlie problem of 
the structure of the nucleus itself The difficulties in 
the way of determining the structure of a particle so 
minute that a million nullion of them could he along 
a line a centimetre or so long are sufficiently obvious, 
but BO skilfully has Sir Ernest directed the attack that 
a solution of the problem may be confidently ex 
poctoil m the veiy near future It is amiounced that 
Sir Ernest is taking the title of Lord Rutherford, and 
scientific workers everywhere will wish him health and 
long life to enjoy the title which he adorns 

Thb connexion of holders of the highest^ office in 
the Royal Society with the peerage of Great Britain 
provides some interesting reminiscences The Society 
began its presulenc y, in fact (after incor|)oration on 
July 16, 1662), with a }>eer of the realm, namely, 
Viscount Broimoker, who held office from April 1663 
until Nov 30, 1677 He was a mathematu lan—the 
first to mtnxluce continued fractions Huygens, in 
a letter to Oldenburg, congratulated the Society on 
having BO eminent a mathematician for its president 
as Lord Brouncker , and Sprat the historian, his 
contemporary, says, “ This office was annually re 
newed to him by election, out of the true judgment 
which the Society made of his great abilities m all 
natural and especially mathematical knowledge ** 
From Nov 30, 1686, until the anniversary meeting 
of 1689, the Earl of Carbery was president He sue 
coeded Popys, and in the year following the death of 
Charles II, the founder Another j^eer wcw then 
chosen—the Earl of Pembroke, but hia tenure lasted 
one year only Ho was three times married , too 
much occupietl apparently to give attention to the 
Society, for his name does not apfiear as presiding, 
on any one occasion, at the council or ordinary meet 
ings After two commoners had occupied the chair 
(Evelyn had twice declined), John, Lord Somers, Lord 
Chancellor, was imanimously elected president, the 
mantle devolving, moreover, on a bachelor A great 
and powerful figure, he filled the chair for ten years, 
presiding regularly over the council and meetings 

Lo&d Soxkrs resigned the presidency of the Royal 
Society to Sir Isaac Newton, who was followed by 
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two other commoners, Sloane emd Folkes The latter 
was succeeded in 1763 by the Earl of Maodesfleld, 
who held office for twelve years He was mainly m 
strumental in procuring the cheuige of style in 1782 
His interests lay in €wtronomy and chemistry Alto 
gether Lord Maoclesfield was a briUiemt personahty 
in the bociety’s affairs, and, by the way, an upholder 
of pomp and ceremony He died in office on Mar 
17, 1764 The Earl of Morton succeeded him, a 
distinguished patron of science In 1746 he had 
visited Fiance and was for a time imprisoned m the 
Bastille Like the former president, he died in office, 
on Oct 12, 1768 Following the foregoing partioulai 
social attachments, seven commoners were successively 
elected presidents of the Royal Society, down to 1830; 
when the Duke of Sussex assumed the chair After 
wartis, in onler, wore the Marquess of Northampton, 
the Earl of Rosse, and Lord Wrottesley Revertmg 
to previous practice, eight commoners were in turn 
elected, all highly distmguislied in various depart 
menta of science The eighth, Sir William Thomson, 
elected Nov 30, 1890, was mode a jieer (Lord Kelvin] 
whilst 111 office He was succeeded by Sir Joseph 
Lister, who was raised to the peerage (1897) whilst 
president of the Royal Society A commoner then 
took office (Huggins), and lie was succeeded in the 
presidency by John William Strutt, Lord Rayleigh, 
who served fiom Nov 30, 1906, imtil Nov 30, 1908 
Since that date no piesident has been raised to the 
peerage during his term of office 

Major A G Church's action in voting against the 
Government in the division on the Dyestuffs Act hew 
resulted in his resignation of his office as Parliamentary 
Private Secretary to Mr Tom Shaw, Secretary of 
State for War In a statement to the Press following 
his resignation, Major Church said that Great Britain 
IS more dependent on the progress of science and the 
ajiplication of science to industry than any other 
country, and that prominent members of the Govern¬ 
ment have clone service to this dependence m their 
public utterances Nevertheless, although most of 
the professional scientific bodies m the country, 
including the Association of Scientific Workers, of 
which he was general secretary, have expressed the 
opinion that the Dyestuffs Act should not be allowed 
to lapse until after the fullest inquiry has been made 
into the possible effects of any such course on the 
progress of the dyestuffs and allied industries and or 
organic chemical research, and although the experti 
in the Government Defence Services advocated the 
continuance of the Act, the Government decided tc 
allow It to lapse, ostensibly in the interests of the 
textile trades This decision was reached without 
consultation with the representative scientific hodiee 
concerned, and the Government did not even take 
the obvious course of rofemug the matter either tc 
its own Advisory Council for Scientific and Industrial 
Research, or its Economic Advisory Council, or the 
Medical Reaearch Council, or the Committee of Civil 
Research, in other wonls, the Government paid no 
regard to scientific opinion Major Church contrasted 
the Government’s attitude towards soi^tifio workers 
with Its attitude towards the executive of the Miners* 
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Federation and the coal owners before and during 
the passage of the Coal Bill, and towards local 
e<luoation authorities^ the teachers’ organisations, 
ewid the rehgious bodies over the Education Bill 
Apparently, he said, in spite of the incalculable value 
of the work of men of science and the effect of science 
on the body politic, the Government felt they could 
be Ignored because numenoally they are msignihcant 
and presumably their political influence negligible 
He voted against the Government <leliberately m 
order to focus attention upon what he regarded os a 
grave fault of Government 

Fbibnos of Dr CEP Brooks will be glad to 
hear of the award to him of the Buchan Pnze of the 
Royal Meteorological Society ui recognition of his 
numerous researches in the field of meteorology ami 
climatology Dr Brooks is distinguished as the 
author of a large number of papers contributed to 
the Quarterly Journal of the Royal Meteorological 
Society and to the Meteorological Magazine^ a number 
of official memoirs iBSue<l by the Meteorological Office, 
as well as of several books These works embrace 
aiuh topics as the distribution of the weather elements 
m different parts of the globe and their correlation, 
sunspots and lake levels, forests and rainfall, weather 
jwriodicitiOH, and British floods and droughts, with 
a large amoimt of statistical material invaluable to 
students of climate But Dr Brooks’s most imjiortant 
srientific work is m the field of palaeo climatology, 
wherein he has enlarged our ideas greatly, and m 
this field his book published a few years ago on 
“ Climate through the Ages ” occupies a prominent 
place m the very wide literature on the subject It 
IS obvious that certainty about the peist climates of 
this planet cannot be reached, but probability con , 
and It 18 not too much to say that Dr Brooks has 
given us a gooil indication not only of the major 
phases of climate which the earth has gone through 
in the geological past but also the minor phases that 
have preceded the present phase in our own islands 
Dr Brooks’s cardinal principle that redistributions 
of laud and water are qiute capable of bunging about 
the changes of climate that are inferred to have taken 
place has been cnticised, but it is probable that moat 
climatologists will support this principle, i>articularly 
m cases whore accumulations of ice ami snow enter 
to complicate the situation Of the formidable power 
X>ossessed by ice and snow to engender further cold 
Dr Brooks himself has provided a mathematical 
demonstration 

The Melohett Medal of the Institute of Fuel, for 
the year 1930, the first to be awarded, will be jire 
sent^ to Dr Kurt Rummel, of the WArmestelle, 
Duaseldorf, at the Institution of Civil Engineers, 
Great George Street, Westminster, S W 1, on Friday 
evening, Jon 23, at 6 30 The Melchett Medal was 
instituted by the founder-president, the late Lord 
Melohett, who offered the Institute a few months ago 
a sum of money suffioient to found the medal m 
pozpetuity It IS to be awarded annually, “ to such 
person, whether a member of the Institute of 
Fuel or otherwise, as in the opuuon of the Council 
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has done either original research, or professional, 
admimstrati ve, or constructive work of on outstanding 
character, involving the scientific preparation or use 
of fuel, provided the results of such work have been 
mode available within recent date for the benefit of 
the community ” Dr Rummel was bom on July 1, 
1878, at Aschoffenburg, Bavana In 1919, he took 
charge of the Wdrmestelle, Dussoldorf, of the Verein 
Deutschor Eisonhuttenleute At that period the con¬ 
traction of the German coke producing areas under 
the terms of the Treaty of Versailles and the diminish¬ 
ing tonnoge in the German mines m the producing 
ai*oas IcmI to a gieat scarcity of fuel for industrial 
purpOKcH, and the Warmestelle was formed primarily 
for imj)roving fuel economy in iron and steel practice 
Much of the work of the Wannestelle, done under Dr 
Rummel’s guidance, is of fundamental importance, 
and a wide range of papers embracing investigations 
dealing with problems relating to coke oven techno¬ 
logy, blast furnace, ojKm hearth, and rolling mill prac¬ 
tice has been published Members of all scientific and 
technical societies are cordially invited to attend the 
presentation and lecture 

The ability of the electric are to rcipn)duce sjieech 
wlien the current from a telephone transmitter is 
supenmjiosed upon it was demonstrate<l many years 
ago, and tins peciiliai form of loud speaker m well 
known as the * 8j>eaking ai*c ’ On Jan 2, Mr J L 
Baird ilemonstrated to a I’eprcsentative of Natuek 
that under proper conditions the are can be made to 
follow the normal lapid inudulations of television 
A small arc lamp, upon which the television current 
hod been supei imposed, was jilaced behind an B|>6r- 
ture in a diaphragm, the light from the arc being 
concentrated on the aj>erture by moans of a lens A 
second lens was adjusted between the aperture and 
a revohmg Weillermiiror drum with Unity mirrors, 
the lens and drum being arranged so that on image of 
the aperture traverses a screen of white board, form¬ 
ing a television image, the image being transmitted 
from the stanclanl Baird transmitter used m the 
BBC ilady transmissions The detail and definition 
of the received image were comparable to that receivcxl 
on the standard commercial television receiver, and 
the brilliance of illumination was remarkable This 
demonstration of the successful modulation of the arc 
with television signals api>oarH to ofien up considerable 
possibilities The chief difficulty met with m the 
projection of television images on largo screens hoc 
been the obtaining of a modulated light source o] 
sufficient brilliancy Two methods have been used 
the neon tube and the Kerr cell The brilliance oi 
the neon tube is not great, the Kerr cell gives mor< 
brilliant results, but it also has defimte hrmtations 
With the Kerr coll system, light from a powerful on 
lamp IS passed through two Nicol prisms, betwreer 
which IS a vessel containing two adjacent electrode* 
immersed m nitro benzene The television signals an 
impressed upon the electrodes and vary the plane o 
polonsatjon, and thus the amount of light passing 
The efficiency of this device is very small, 60 pei 
cent of the light is lost through polonsation, anc 
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furtlier losses are entailed m passing through the 
pnams By modulating the hght of the arc directly, 
these losses are obviated, and the television arc would 
therefore appear to have a useful future 

A PHYSICAL conception of the end of the world 
formcxl the basis of the presjidential address delivered 
by Sir Arthur Eddington on Jan 6 before the Math© 
matical Association at the Lonilon Day Training 
College The woild, or space time as Sir Arthur 
Eddington called it, was shown to be a four dimen 
sional continuum, thus offermg a choice of many 
directions to take in order to look for the end From 
a space dimensional point of view the world is 
sphenoal, but then the time dimension m\mt be 
considereti too 'I'his consideration formed tlie basis 
qf the lecture Entropy, that is, the measure of the 
disorganisation of a system, was suggested by Sir 
Arthur as being the fundamental theme upon which 
to work Despite the phenomenon of evolution, 
whereby all types of systems have beromo and are 
still growing more highly organised, there is, on the 
whole, a general loss of organisation Such ever 
mcreewing organisation will porfoice swallow up 
finally the organisation <lue to evolution Sir Arthur 
Eddington emphasised this conception, showing that 
finally the whole universe will reach a state of com 
plete (Lsorgarusation, a uniform mass in thermo 
dynamic equilibrium This would be the end of the 
woild Ho considered finally what such an end would 
be like , but, realising that the doctrine of spheri<4il 
space and the results connectod with the expansion 
of the universe have become modified he merely 
made one of several possible suggestions Taking 
the widely supported hypothesis that matter slowly 
changes into radiation, he suggested that the world 
will finally become a boll of radiation, growing ever 
larger, with the rmhation becoming thinner and ossum 
ing longer wavelengths About every 1,500,000,000 
years the radius would be double!, and this increase 
would cai ry on m geornetncal progression 

According to an announcement m the T%mee of 
Doc 31, the collection of antiquities from the Roman 
Wall, formed by the well known Northumbrian anti¬ 
quarian, John Cla>ton of Chesters (1792-1890), has 
been conveyed to a body of trustees for permanent 
preservation in Northumberland The collection will 
continue to be housed m the building erected for it in 
1890 by Mr G N Clayton, subject to the goodwill 
of the present owner of the Chesters estate, Mr John 
Maurice Clayton, the donor to the National Trust 
of the fort of Boiovicus (Hoiisesteads), to whose 
generosity the present gift to the nation is due The 
first body of trustees includes Sir Georg© Macdonald, 
Mr Robert Holland Martin, Mr R G Collmgwood, 
Mr R Carr Bosanquet, and Mr Porker Brewis The 
collection is well knowTi to arohieologists os the finest 
assemblage of Romano British euitiquitiea m the north 
of England and a moat important source of informa- 
for the history of the Roman occupation of 
Britoin It mcludes a large vanety of objects m 
bronco, pottery, and other matenals, as well as more 
than 300* ixuwnbed or sculptured stones The famous 

No^m, voL m] 


“ Cheaters Diploma ", a diploma of military d i sc h arge 
and citizenship on two fragments of bronze tablets, 
presented to the Bntish Museum by Mr Clayton, is 
represented by a replica A statue of Oybele, a bas 
relief of the war-god, Mars Thmgsus, and inscnbed 
altars dedicated to Jupiter, Apollo, Mars, Cocidiua, 
Antocidius, Vitiris, Huitns, Fortuna, and Mmerva ore 
noteworthy objects forming part of the collection 

The collection of objects at Cheaters, from the Well 
of Coventina, 3^ miles distant, is of considerable 
interest to students of early British culture These 
include a sculptured stone stele dedicated to her 
by Titus Domitius Cosconianus, prefect of the first 
cohort of Batavians, another stele on which the go<i 
dess IS represented with two attendant nymphs hold¬ 
ing vessels from which pour streams of water, numer 
ous altars dedicated to her and other deities, bronze 
brooches, bronze figures of a horse and a dog, and 
more tlian thirteen thousand coins which hod been 
given as votive ofienngs at the well Coventina was 
evidently a water-goddess whose cult, judging from 
the number of offerings, must have been of con 
siderable importance The writer m the T%mes cites 
Bequana upon the Some and Damona at Bourbonne 
les Bains as similar cults of local water goddesses , 
but as their names indicate, these, like Coventina, 
were Celtic m ongin The local cult of the water 
goddess was a characteristic feature of early Celtic 
religion and traces of such cults are to be found in 
many parts of Bntam A noteworthy example was 
situated near Bath It is usually to be found, how¬ 
ever that these goddesses have suffered a transforma 
tion, first into a god emd then into a Christian samt, 
who becomes the patron of the spring or well, at 
which votive offerings have been made throughout 
the ages down to modem times 

Following its usual practice, the Engineer devotes 
a groat pait of its first issue of the year to a review 
of the technical progress which has taken place dur¬ 
ing the past twelve months m naval construction, 
electrical engineering, steamships and motorships, 
aeronautics, hydro electric engmeermg, and bridges 
Noting that seventy five years have passed since 
the Engineer was founded, it is remarked " As we 
glance back over the long period of our existence, we 
are unable to discover any year which resembles that 
which has just ended ", and "we do not believe that 
m the whole history of the mechanical engineering 
and metal trades any parallel can be found for the 
conditions which now prevail " Admitting that for 
these conditions there is no smgle obvious cause, and 
that the complaint is practically world wide, the 
article touches upon matters affecting the industries 
of Great Bntam, such as the attempt to mamtam a 
higher stimdeuti of living than is perhaps justified, 
the possible effects of fiscal policies, and taxation, 
which 18 twice as high as m Germany, two and a half 
tunes as high as m Belgium, four tunes aa high as in 
Italy, and twice as high as m the United States 

Though 1930 was not a fruitful year in the m- 
duatrial field either at home or abroad, it holds to its 
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credit the oompletion of a few great oivjI engmeenng 
works* notably the closing of the arch of the great 
feydney Harbour Bridge This bridge has a steel 
arch of 1050 ft span The Kill Van Kull Bndg© 
betweai New Jersey and Staten Island is of the same 
type but with a span of 1662 ft An examination of 
the two bridges and the methods of erection show 
many diffenng features Another fine bridge is the 
Montreal Haibour Bndge over the St Lawrtmce 
River* the mam span of which is a symmetrical 
cantilever having a length of 1097 ft from centre to 
centre of the mam piers Good progress has been 
made with the Hudson River Bndge at Manhattan, 
New York, the steel wire cables of which have a total 
strength of 350,000 tons The span from the centres 
of the cable supporting towers is 3600 ft, and the 
total weight of the suspended superstructure will 
be no less than 90,000 tons When completed, the 
bndge will have two decks, the upper deck giving 
cbccommodation for eight lines of roadway traffic and 
two footways, while on the lower dock there will 
bo two sets of two railway tracks Another bridge 
completed during 1930 but of on entirely diffeient 
and very striking character was the ferro concrete 
arch bridge over the nver Llom at Plougostel, near 
Brest, the bndge having three mam spans, each of 
which 18 611J ft from centre to centre 

Thk La Brea asphalt pits, not far from Los Angeles 
m California, have gained world wide fame on account 
^ of the extraordinary number of remains of sabre 
toothed tigers and other mammals which have been 
found embedded m thorn The census of skeletons 
of birds, just completed by Dr Hildegarde Howaid, 
18 scarcely less imposing From Science Service, 
Washington, D C , we loam that of more than 4100 
birds recovered, 69 pei cent are predatory H|>ecies, 
and of these, diurnal birds of prey (2600) far excood 
nocturnal forms (400)—evidence, similar to that 
yielded by the meunmals, that most of the cre^atures 
caught m the glaur were m pursuit of othoi-s seen 
to be m difflctilties Some extinct forms are in largo 
numbers 500 individuals of the turkey, Parapavo , 
more them a hundred of Teratomis, a vulture larger 
than any flying bird of the present day, as well os 
numerous smaller extinct vultures The oaracara, now 
confined to more southerly regions, is represented by 
250 examples Many species still existing m California 
occur profusely—the American golden eagle with 
more than 880 individuals, the California condor 190, 
the bald eagle 160, the red-tailed hawk 113, groat 
homed owl 104 Ducks and geese are fewer, in all 
lees than 100, waders less than 60, two species of stork 
(one extinct, the other now a southern form), 28 
individuals, 30 cranes, 8 herons, 2 ibises, and one 
grebe 

The annual report for 1929 of the Rockefeller 
Foundation, New York, recently issued, covers the 
first year of operations of the new Rockefeller Founds 
tion, which, aa foreahadowed m the report for 1928, 
IS now constituted by the merging of the Rockefeller 
Foundation and the Laura Spelman Rockefeller 
Memorial into the new corporation The activities of 
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the Foundation, formerly limited to the domain of 
international pubhc health, have been extended and 
now include, in addition, the advancement of know¬ 
ledge in the medical sciences, the natural sciences, the 
social sciences, and the humanities In the mter- 
national health division, the work on malaria and 
hookworm disease prevention and investigations on 
yellow fever have been eontmued In the medical 
sciences, aid has been given to institutionH, including 
the University of Oxford and St Bartholomew's and 
the London Hospitals, and to nursing institutions 
In the natural sciences, aid has been given to vanous 
biological institutes and for the support of Btologtcal 
Abstracts, and a grant mode to Prof Michelson for a 
re determination of the velocity of light In the 
humanities, the British Museum is to receive aid 
towards the publication of a new Catalogue of Printed 
Books 

Prof G Elltot Smith, who has just returned 
fiom a visit to China, will deliver a public lecture, 
with lantern slide illustrations, on Peking man, at 
5 30 on Jan 16, at University College, London, 
WC 1 

Dit Herbert Levinstein, chairman of coimcil and 
past president of the Society of Cliemical Industry, 
fonmerly managing direct-or of British Dyestuffs 
Corporation, Ltd , has been awarded the Society’s 
medal for 1031 The mwlal was awanled chiefly 
for hiH capable and valuable work in the dyestuff 
industry 

At the meeting of the London Mathematical 
Society on Tliursday, Feb 6. at 6 R M , at Burlington 
House, London, W 1, Prof O N Watson will deliver 
a lecture on “ Kamamijan’s Note Books ” Members 
of other 8<ientific societies who may be interested are 
invited to attend 

An earthfpiake of model ate intensity was recorded 
at Kew Observatory at 10 h 1 m 44 s GMT 
on Jan 2 Aeconlmg to a message broadcast by 
the Unit<Ml St-ates Coast and (ieodotic Survey, the 
slice k oceun^l near lat Ib*^ N , long 108° W, 
undei the Pacific Ocean about 300 miles from the 
Mexican coast The Kew observation agrees wnth tins 

It la announcetl in the British Medtcal Journal that 
the Dr Sophie A Nordhoff Jimg Cancer Prize for the 
best work of recent years m the field of cancer re¬ 
search has been awarded to Dr Alexis Carrol, of the 
Rockefeller Institute for Medical Research m New 
York, for his development of the method of tissue 
cultivation and his application of it in the solution of 
the basic problems of pathological growths, especially 
the growth of malignant tumours The commission 
of award was composed of Profs Borst, Ddderlein, 
von Romberg, and Sauerbruoh 

Applications or© invited for the following ap¬ 
pointments, on or before the dates mentioned —A 
Pnncipal of the Doncaster Technical College—The 
Secretary, Education Offices, Doncaster (Jan 12) 
An assistant pathologist at the Sheffield Infirmary 
and demonstrator of pathology in the University of 
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Sheffield—The Registrar, University, Sheffield (Jan 
14) Three assistante at the Acton Junior Technical 
School for, respectively, eleotnoal engineenng, mathe 
matics and English, and machine tool practice, 
workshop processes, and mechanical drawing—Dr 
J E Smart, Education Offices, Acton, W 3 (Jan 17) 
Two assistants on the higher technical staff of 
the Science Divisions of the Science Museum, South 
Kensington—The Director and Secretary, Science 
Museum, South Kensington, SW7 (Jan 24) A 
post graduate student at the Long Ashton Research 
Station of the Universitv of Bristol for a special 
research on the synthesis of organic corapoimds— 
The Director, Agricultural and Horticultural Re 
search Station, Long Ashton, Bristol (Jan 26) A 
tdacher of marine engineering and a teacher of ship 
oarpientrv and boat construction at the Marino 
Industrial School, Suez —The Under Seci-etary of 
State, Ministry of Education, Cairo (Jan 31) A 
professor of engineenng (mechanical engineering and 
motive power) at the tmperial (killege—City and Cuilds 


College, South Kensington—The Aoadonuo Registrar, 
University of London, S W 7 (Feb 16) Three officers 
for the Forest Service of Burma—The Secretary, 
General Department, Office of the High CommisaioQer 
for India, India House, Aldwych W C 2 (Feb 16) A 
professor of botcuiy and a professor of oommeroe in 
the University of the Witwatorsrand, Johannesburg 
—^The Secretary, Office of the High Commissioner for 
the Union of South Africa, South Africa House, 73 
Strand, W C 2 (Feb 28) A temporary full-time 
assistant master for engineering subjects—The Pnn 
cipal, Technical Institute, Ashford, Kent Two officers 
for the regional organisation of broadoast adult edu 
cation in Yorkslure and the West Midlands—^Tlie 
BBC, Savoy Hill, W C 2 

Ebbatum —Prof L D Mahajan has pomted out 
that in line 6 of his letter entitled “ Liquid Drops on 
the Same Liquid Surface’* (Natube, Nov 16, 1930, 
p 761), he gave the height of Den Kund incorrectly 
as 1000 ft instead of 10,000 ft 


Our Astronomical Column 


Large Fireballs -Mr W F Denning writos that 
on tlie early e\ening of Doc 27 lost at 6 46 P m 
a largo detonating fireball was observed from several 
parts of England Mr G H Brown, of the meteoio- 
logical station at Horfield, Bristol, described the 
object as very largo and bearing a broad tram of 
sparks The fireball moved at a low altitude along 
the southern sky from east to west, it looked like a 
large firework and gave a vorv impressive spectacle 
It fell at an angle of about 30^ The object was also 
seen on the east coast at Eye, and it traversed a course 
from under e Aquilie to beyond and under the throe 
well known stars m that constellation Another 
record comes from near Finist^re, in the north west 
of France, where the inhabitants were alarmed by 
the appearance of n groat detonating meteorite 

The observations show that the fireball passed over 
the north of F ranee and must have suffered disniption 
and collapse m the neighbourhood of Finistdre The 
real path will be investigated, and it seems that the 
radiant was either m Perseus, Auriga, or Orion, which 
have yielded largo fireballs m post years from the 
same jiositions 

The Fnust^ro fireball was followed by another at 
12 20 F M on the same date It illumined the heavens 
with a degree of intensity which startled some of the 
spectators One report states that the flight of the 
object was perj)endicu1arly downwards in due west It 
ejected a strecun of bright sparks as it descended, 
several people watched it, without, however, being able 

record its exact jdooe by the stars Its radiant jx>mt 
may have been m Aunga, but more observations are 
necessary It could scarcely have belonged to the 
system which supphod the brilliant apfiantion earlier 
m the night 

Abforptlon of Light in Space —A paper by Dr R J 
Tnmlpler m FiM Ast/r Soc Pacxjic for August 1930 
gives reasons for believing tliat there is a sheet of 
Og^t sbsorbmg matter distributed over the galactic 
regions and extending to a distance of 100 parsecs or 
mmre on each side of the central galactic plane 
This result was first arrived at by a study of the open 
galactic clusters and then confirmed from other 
material Tlie amount of absorption is given as 
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0 7 mag at a distance of 1000 parsecs for light of 
wave length 4300 It is concluded to be less for reii 
than for blue light, ainouiitmg only to 0 38 meig at 
1000 parsecs for wave length 6500 It is noted in 
corroboration of this that the O stars, though pro¬ 
bably the hottest of all, apjiear yellower than the 
B stars owing to their greater distance 

From consideration of the possible mass of the 
interstellar matter, it is concluded to be not m separ 
ate atoms but in particles the moss of which is of the 
order of 2x10 gm (that is, some 3400 caloium 
atoms) There appear also to be free atoms of 
caloium and sodium to account for the fixed lines of 
these elements m the spectra of distant stars , but 
Ihe selective absorption is not due to these The 
fJark patolies in the galaxy may be due to specially 
dense clouds of the general obscunng matter 

Since the spiral nebul® and the globular clusters 
are at a considerable distance from the galactic plane, 
Iheir light traverses a comparatively short distance 
of the sheet of absorbing matter Hence their loss 
of light IS small, and the distances derived on the 
assumption of no absorption are not greatly in error 
Tlie dark equatorial bands seen in many of the 
spiral nobulee afford an additional argument m favour 
of the presence of a similar layer m our own galaxy 

The Leonid Meteors —It has already been noted irt 
this column that a fairly rich shower of these meteors 
was seen m North America on the morning of Nov 17 
The Daily Scxencf* Bulletin of Deo 18, issued by 
Science Service, Washmgton, D C , states that a still 
richer display was seen on Nov 17 by G T Bieling, 
officer of the steamer AnnetUiy which was then near 
Porto Rico The display lasted from midnight 
(Eastern Standard Time) until dawn, bemg greatest 
at 3*» 40™ AM “ One was a brilliant fireball, that 
exploded m a flash so bright that an excellent photo¬ 
graph oould have been taken by its hght A lummous 
trad was visible for 26 ifiinutes ** 

These observations give some ground for hope that 
the noh piortion of the Leonid stream has not finally 
deserted the neighbourhood of the earth, and that 
the next few Novembers may retrieve the general 
disappointment produced by the failure in 1899 
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Research Items 


Th« As&nde Law of Legitimacy —Further ir^rea- 
siona of the Azande axe record^ by Major F M 
Larken in Sudan Notes and Records^ vol 13 Zemde 
law appears to be one of compensation, directed al 
moat entirely to the satisfaction of the individual and, 
except indirectly, not safeguarding the rights of the 
community Death was the punishment for malicious 
magic and for conceal mg oases of smallpox, but be 
yond this, there was no idea of a malefa^or suffering 
for havmg infringed the law established for the pro 
teotion of the tribe os a whole Though for some 
offences a plamtiff might preea for the death penalty, 
the majority of swjts were compoundable by the pay 
mant of damages A man who wished to marry a 
girl addressed himself to her father or guardian Tlie 
bnde price was twenty spears, which was jiaid to the 
father and not to any other member of the family 
C'hildren bom without payment of spears were lUegiti 
mate and, as such, the property of the mother's family 
If they were girls, the mother’s next of kin was entitle<l 
to the bride price Any boys among illegitimate chil 
(Iren were entitled to their sisters’ bnde price which 
(lid not in that cewe go to the mother’s next of km A 
payment of only one or two spears was sufhcient to 
legitimise the children, provided the balance was paid 
fairly quickly If the father refused to complete pay 
moot of the price, the chief would probably order the 
return of the woman with her children to her family, 
the father retaining one child in consideration of part 
payment of the bride price The father had a legal 
right to legitimise his children by paying spears, and 
ins wife s family had no right to refuse rhildien of 
^omen captives of war, or given m payment of a debt 
or os presents by a former husband, were legit unate 
only if their fatlier had paid the bnde price for their 
mother 

Earliest Cultures of the South-Western United 
States —Dr K B Renaud of the Uiuvorsity of 
Colorado, describes the results of a senes of explore 
tions in caves and rock shelters of New Mexico and 
Oklahoma durmg the summer of 1920 in UAnthropo 
loqie.T 40, No 1 The oldest remains from this part 
ot the United States are those of ‘ I olsom man a 
enrioa of very fine lance heads found during 1927 and 
1028 m the Folsom gravel pit m association with the 
bones of cm extinct bison For those relics Pleistocene 
age has been claimed Of this early period, Dr 
Ronaud’s expedition of 1929 produced nothmg but a 
fragment of an implement of the Folsom type Tho 
evidence jiointa to a very primitive culture of a hunt 
mg people, probably with only temporary habitatuais 
Exploration of the caves of the fumoroles of the 
Cimarron valley established two honrons, separated 
by a considerable interval of time, of which the lower 
represented a long occwation by hunting nomads A 
considerable number of stone implements were found, 
which m their general appearance recall the Mousfenan 
of Europe They were followed after an mterval, repro 
seated in one cave by a layer of 20 cm thickness, by 
another people, who, though still hunters, seem to have 
mode a greater use of vegetable foods, as is indicated 
by the. presence of ‘ metates ’ for gnnding seeds 
Next m the sequence comes the culture of the caves 
of Oklahoma, of which a number were explored at 
Kenton The stone mdustry m quartzite exhibits a 
great variety m form and purpose Though lees 
coarse than that of the fumoroles, it is purely utih 
tanan and shows no effort to attam beauty of form 
These caves bemg dry, a number of objects of wood, 
sandalB, basketry, and fibre work had survived Those 
pj^ple had taken to agriculture, although still hunters 
Th«br culture ia comparable to that of the Basket- 
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makers Next m order came the volcanic oaves ol 
New Mexico, where wm found a culture sumlar to that 
of the Oklahoma caves, with implements of stone, 
bone, and wood, the coarser character of the stone im¬ 
plements bemg due to use of mfenor material The 
evidence for a rudimentary culture of maize was 
reinforced by male and female figures made from 
mai/e cobs, sometimes ‘ accoupl^s ’ and, therefore, 
obviously magical 

Population Censuf —In view of the approaching 
census, it may be of interest to recall that Prof Ray 
mond Pearl and Mr Lowell Reed published in 1020 a 
forecast of tho pojiulation of the United States up to 
2100 basetl upon data obtained by fitting a logistic 
curve to tho census counts of the population from 1790 
to 1910 Prof Pearl and Mr Lowell now compare 
their forecast with tiie actual counts of the 1920 and 
1930 fonfluses (Science, 0< t 17, 1930, p 399) The 
forecast figures m millions were 107 4 for 1920 and 
122 4 for 1930, the ai tual census figures being 105 7 
and 122 7 respect ivoly The forecast thus missed the 
counted jiopulation by 10 parts m a thousand in excess 
for 1920 and by 2 5 parts in a thousand in defect for 
1930 

Chinese Ants - Prof W M Wheeler (Bull Pekin 
Nat Hint . vol 5, pp 53 81, 1930) states that the 
Chinese ant fauna is a mixture of two components 
one of which isPalinarctiL and the other Indo Malayan 
and reproBontmg a northward and eastward migration 
of specieH from Tndo China, biam, Burma, and India 
Tho ant faunas of fapan and Formosa exhibit a 
similar mixture of two toinjaments the Palaiarctic 
being greatly m excess of the Indo Malayan m Japan, 
and the Indo Malayan greatly m excess of the Pala? 
arctic in Formosa 3 his islanrl [Kissesses a consider¬ 
able iiumbor of enderme species of palspotropical 
affinities, but endemicity is meagre in the ant fauna 
of Japan , indi'ed, so many of the ants formerly 
supposed to he peculiar to Japan have been found m 
Clima that the spocie^s of the two comiines may be 
said to constitute a single fauna -tho Sino Japanese 
Tho list of Chinese ants which follows includes 138 
spoolers, 54 sub species, and 53 varieties, for e€w*h of 
which the author gives a reference to the original 
descriptmn, cites the type locality, and mentions the 
Chinese lorahticwi from which material has been re¬ 
ceived Ihe Palaearotic component comprises 29 
Hpecias, 11 sub species, and 16 varieties- about 23 per 
cont of the entire fauna Tho remainder is the Indo- 
Malayan component 

Development of the Rabbit Embryo —In Contnbu 
hons to Embryology (vol 21, 1930), issued by the 
Carnegie Institution of Washington, Mr P W Gregory 
gives a vivid picture of tho earlier stages m the for 
mation of the embryo of the rabbit By applying an 
exact technique to a very large number of pregnant 
does, he has confirmed an observation made by 
Dr Martin Barry in 1839 that tlie egg is shed from 
the ovary and enters t>ie ovidimt 10 hours after coitus, 
and that the male element fertilises the egg 2 hours 
later In 10J hours after fertilisation the egp is 
undergoing its first cleavage , m 2 hours more it is 
forming its 4 colled stage, in another 6 hours it 
has passed into the 8 celled stage , the 16 celled stage 
is entered at tho end of the second day following 
coitus At tlie end of 70 hours, countmg from the 
time of coitus (60 hours from fertilisation), the ovum 
passes from the oviduct mto the uterus, being then 
m Its 16 celled stage At the time of this passage the 
ovular mass has l^ome differentiated mto an inner 
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cell mass enclosed within a surroimdinff protective 
envelope of the trophoblast The au^or pays a 
tribute to the exactness of a similar mvestigation 
which the late Prof Assheton, of Guy’s Hospital, 
published m 1804 

Effects of an Epicaridan Parasite —B W Tucker 
(Qtuvri Jour M%cr Sci , vol 74, part 1, Sept 1930) 
pomtfl out that the effects of eptcandan iso pods on 
their hosts have not hitherto boon studied m detail 
He found in Naples m 1924 that 21 6 per cent of 
the specimens of the burrowmg decapo<l crustacean 
Upogebta were parasitised by the epicandan Oyge 
branchutliR Fixation of the parasil^ to the host 
normally takes place when the latter is 17 mm m 
length Tlie length of life of Vpogehxa appears to be 
about three years, and that of the parasite is normally 
coextensive with that of its host The effect of the 
parasite on the general vitality of the host is negligible 
— moulting and growth are not materially anecte<l 
Parasitised male IJpogebxa have chelee agreeing m size 
and appearance with those of the female, and they 
develop the appendages of the first abdomin^ 
segment which are normally present in the female 
only Parasitised females ore unaltered externally 
Scattered oocytes occur among the male germ cells 
in the testes of many normal males, and are eventu 
ally shed into tho lumen of the testes, where they 
degenerate Whether they arise from modified 
spermatogonia or are distinct from the outset was not 
ascertained Tho testis in parasitised males shows all 
stages from slight reduction to complete atrophy and 
tho tendency to develop oocytes is much accentuated , 
m a few cases a tract of testis appears to have been 
completely converted into ovary Tn the large 
majoiity of parasitised females the gonad is entirely 
absent, in tho remainder tlie ovary is m a state of 
dununshefl activity but not otherwise abnormal 
The modifications of sex characters m parasitically 
castrated Crustacea are exclusively m the direction 
of femmisation and cannot be interpreted as a return 
to pnmitive or juvenile features Geoffrey Smith’s 
theory—tliat tho parasite, by withdrawal of nutri¬ 
ment, reacts on the host m a manner similar to an 
adult ovary— is considered to be the only one which 
makes any approach to a real explanation 

A New Tetraploid Species-Hybrid —Three cultivated 
speoies of the Convolvulaceous genus QuamoclU have 
been studied by Sigeroku Nohara (Jour CoU Agr%c 
Imp lJn%v TohyOf vol 11, No 1), who has also 
studied their hydride Q coccinea emd Q pennola 
differ markedly m cotyledon and leaf form as well as 
flower shape and colour The F, is m general inter 
mediate and sterile There are two forma of Q 
pentuUa, one havmg rose red flowers and the other a 
corolla which is white tinged with dilute greenish 
yellow I’ho I\ of the hybrid between these forma is 
also intermediate A third species, Q sloiert, has 
been much more recently introduced mto Japan It 
appears to have been collected first in America in 
1849 by George Englemann, of St Louis Dr Kano 
has determine tho chromosome number of this species 
as 30 (hwloid), and that of the other two species as 16 
Hence Q alotm is tetraploid It has larger pollen 
grams than the other species and is probably a cell 
mant It resembles m many respects the (sterile) 
hybrid obtamed by Nohara by crossing Q cocctnea 
with Q pennata, but is stouter and fertile Hence it 
» probably a hybrid species, havmg arisen either m 
Nature or under cultivation by chromosome doubling 
m the sterile hybrid Q stolen is now a fixed race, 
but a ffave rise m cultures to a reversionary type 
resembling the F^ of Q cocctnea x Q penneOa Ine 
ohroaoMSPhaoe of this plant were not ooimted. but it 
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was probably diploid Q eloten crossed with Q 
eocotnea edso gives sterile hybrids which will no doubt 
be found to be tnploid 

Tho Scientific Pruning of Vines —“ The Fruiting " 
Habits and Pruning of the Campbell Elarly Chape ' 

IS the title of TechrScal BuUeHn No 1()6, published by 
the Agricultural Experiment Station of Miohi^n 
State O^Uege The writer is N L Partridge, who ha« 
treated his subject very thoroughly Studies on the 
relation to the yield of fruit of current season’s 
growth, diameter of shoot, position of the fruit on 
the canes, size of ocme, mtemodal length, and other 
factors have been made, and the results considered 
in relation to practice The variety ‘ Campbell 
Kcu^ly ’ yields most good produce from large diameter 
shoots, whilst its Bister vanety ‘Concord* produces^ 
its beet bunches on shoots of moderate size It is 
beet to leave about fifteen mtemodes on shoots of 
‘ Campbell Early ’ Shortening beyond this length 
materially reduces the yield If tne vme will not 
support lour canes of this size, it is better to reduce 
their numb^ rather than to shorten them This know 
ledge IS very valuable, for it mtroduces the grower 
on one hand, and the scientific worker on the other, 
to a much neglected field of inquiry It would be 
very helpful if we hod similar studies of our Enghsh 
horticultural plants, coupled with detailed bio¬ 
chemical mvestigations 

A Disease of the Douglas Fir,—The genus Phomopsts 
h€^s provided many puzzles for mycologists m the 
past, and our lack of knowled^ became acute when 
it became necessary to differentiate Phomopsts 
Pseudoisugast a disease of the Douglas fir, from other, 
closely allied fun^l parasites A detailed study of^ 
the genus by O G Hahn ( Trans BrU Mycol Soc , 
vol 16, parts 1 and 2, pp 32 93, 1930) has done much 
to elucidate the facts concerning such species os 
attack conifers Eight of the Latter have been 
described in great detail, and a dichotomous key has 
been devised to separate them Phomopsts fKOulta 
has been proven the same fungus as IHoporikt 
conorum, thus addmg weight to the prevailing idea 
that Phomopsts represents an imperfect stage of 
Dxaporthe 

Salt-Plugs in Southern Persia —An important paper 
by J V Harnson on the salt-plugs of Lariston has 
appeared (Quart Jour Qeol Soc , vol 86, pp 463 622 , 
1930) The extrusive salt has com© to the surface at 
different periods from Ohgooene to Pliocene, has 
formed huls and salt gypsum ‘ glaciers and after 
erosion has m some cases loft great comes m th©T 
limestone mountams of the repon The salt always 
comes up from below, and m widely different locahties 
of the Persian Gulf temtory has brought up with it 
Middle Cambrian fossils, as well as boulders of rocks 
which have no parallel m the suooeesion of eicposed 
systems from Ordovician to Pliocene The salt 
lugs lie in the autochthonous area m front of the 
outh Persian nappes, and it is suggested that thw 
originated where compression acted upon mobile salt 
and gypsum beds of Cambrian or even greater age 
Compression may arise from tangential pressure or 
from the weight of the overlying strata, but once the 
salt has accumulated at an imderground nucleus, it is 
still not clear what was the source of the energy that 
drove the salt to the surface The hypothesis of salt 
movement through solution and reorystoUisation is 
no lon^r accepted The salt has responded to 
extern^ forces as a plastic material, and the resulting 
tectomos are transitional between the diahormonio 
folding of lees mobile moompetent strata and the 
mtiTu^nfl of more mobile igneous magmas 



NATURE 


73 


JAVJtAXt 10,19311 


ParUiil* Abio^on of X-R&yi—The iaaue of the 
Ze%Uitk$^fOr PA$^ for Nov 27 contains a paper by 
Dr B B* My, in which he descnbet with some detail 
las experiments on the partial absorption of X rays 
This eAeot, to which several references have b^n 
made in Natubjb recently, appears to consist in the 
transfer of energy from an X-ray quantum to an 
electron m a light eitom without important deviation 
of the quantum The spectra have been recorded 
photographici^y with a Siegbalm veicuum instru 
ment, smd the paper is illustrated by reproductions 
of th^ plates, which show unambiguously the lines 
in question Dr Ray mentions that these are not 
coincident with Imes which might have been produced 
by impurities, and that they are also distinopiished by 
being somewhat diffuse llie width of the Imes is 
statw to correspond, m order of magnitude, to the 
bonisation potential of the absorbing atoms, and the 
conclusion is reewjhed that the electron resjxjnsible for 
the change m energy of the radiant quantum may be 
transferred to an optical energy level of the atoms, 
or expelled with zero velocity Dr Ray adcis some 
romams on the apparent magnitude of the absorjition 
<oofflcient of X-ra 3 rB when various dispositions of 
apparatus are made, and upon the J phenomenon 

Black-Body Radiators —A C Egerton and M 
Milford describe two forms of black body radiator in 
thoir paper on optical pyrometry in the December 
number of the Proceedings of the Itoyal Society which, 
although not completely novel in prmciple, afford 
Hiinple and relatively mexpensive sources of full 
radiation The first oonsists of a wodge of thin 
platmum foil which is heated electncally, either m 
a vacuum or in hydrogen or argon With an angle 

10 ^, such a system is known to be within less than 
^no per cent of ‘ black ’ The other consists of a tube 
of platmum (1 4 xnm external diameter, 10 cm long 
and 0 16 mm thick) with a 0 3 mm hole m the middle 
of the wall, through which the internal black body 
radiation can be investigated Both forma wore used 
with various mmor modifications, temperatures being 
preferably determined by the melting of wires hung 
down the middle of the tube A monochromatic 
hlter, for which a ‘ didymium glass * is employed, is 
also descnbed, transmitting a band of light between 
6740 A and 6600 A 

A Differential Ebullioacope —Under the title “ Con 
stniction of a Differential Ebulliosoope for deter 
mmmg the Purity of Individual Liquids and of 
Azeotropic and Eutectic Mixtures ”, Prof W Swioto 
alawski, of the Warsaw Polytechmo, describes {Roczntkt 
Chemp, 10, p 670 , 1930) a new type of ebulliosoope 
"It consists essentially of two similar sections so that 
the vapour formed when the liquid m the lower part 
IS hea^ thai passes through the upper section, the 
object bemg to observe both the booing point, tH, 
and the oondeaiBation temperature, tB Prof Swieto 
slawaki also descnbes a mioro-ebulliosoope for the study 
of relatively small quantities of liquids The special 
advantage of this ebuUioscope is that it enables a 
careful study of the boiling t^peratures of pure 
solvents ana of ' constant boilmg ’ mixtures to be 
made Furthermore, it is shown that the boiling 
jx>mt, tHf and the condensation temperature, tB, are 
identical when no impurity is present With his 
collaborators the author has exammed a number of 
]uire hquids and azeotropic and eutectic mixtures, 
temperatures being measured by a small Beckmann 
• thennozneter and also electrically For methyl alcohol 
(Poulenc) tH - tB = 0 043® C , methyl alcohol 

(Riedel de Ha 6 n) showed A< = 0 023°, whilst a Ger¬ 
man preparation had A* =0 000° When, however, 
the last sample was allowed to stand for several 
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months m the apparatus, it showed a diSereoiee of 
0 062° C Toluene-free benzene (Merck) also had 
A^=0 000°, toluene (Merck’s cnemioally pure” 
for molecular weight det^Tiunations) gave Af » 0 040°^ 
whilst purified and dried carbon disulphide gave at 
first A< =0 008°, emd after a further purifioation, Af = 
0 000 ° 

CryiUlhne Modiff cations of Electrolytic Chromium — 
Bradley and Ollard (Nature, 117, p 122 , Jan 
23, 1926) stated that chromium prepiared by a 
special method w a mixture of two allotropeg, a body- 
centred cubic form emd a hexagonal close packed form 
Later workers, however, reported that the electrolytic 
deposit consists only of the body centred cubic 
structure In the Journal of the Society of Chemical 
Industry, Japan, November 1930, vol 33, No 11 , 
however, Sasaki and Sekito state that they have 
confirmed the existence of both the forms described, 
which are protluced by the method of Ollard, and 
they have also found another mollification of the 
same type os a manganese, with 68 atoms in a unit 
cube X ray methods were used and details of the 
lattice structures are given 

Organic Compounds of Gold —Diethyl gold bromide, 
Au(CjH 5 ),Br, first descnbe^l by Pope and Gibson m 
1907 ,18 shown by Gibson and Simonsen, in the Novem 
bor number of the Journal of the Chcinical Society, to 
have a doubled formula in benzene solution In the 
associated form the gold atom has a completed octet 
of electrons Experiments arc descnbed which show 
that gold m these compounds has a co ordmation 
number of four, and a slow hydrolysis of the com- 
jKnmd m water is assumed to bo due to the formation 
of an aquo salt, [EtjAu(H,0),]Br, givmg the reaction 
for the bromine ion Ammo diethyl gold bromide, 
(C 3 Hj),AuBr,NH^ and pyridino diethyl gold bromide, 
(C,H 5 )AuBr, 05 HJ^, the first compoimd being pre¬ 
viously doscnbeci by Pope and Gibson, were prepared 
They are oolourlesH, highly crystalline comixiunds 
with similar properties, sensitive to light, soluble in 
organic solvents, and almost insoluble in water Other 
interesting compounds, such as diethyl gold cwetyl 
acetone, are described in the paper 

Stereochemical Influence on Substitution —Mills 
€uid Nixon in tlie November number of the Journal 
of the Chemical Society describe some experiments 
with substitution derivatives of 6 hydroxy hydrindene 
wluch have a bearing on the configuration of the 
carbon valencies m the benzene ring If, in a doubly 
bound carbon atom, the angle a between the two 
single bonds is the same as that between the valencies 
of the carbon atom in methane, 109 6 ° according to 
the tetrahedral theory, then the angle ^ which the 
single bonds make with the plane of the (louble bonds 
would bo 126 25° On the assumption that the 
external angles are mcreased approximately propor¬ 
tionally when the mtemal angle of each CH residue 
is reduced to 120° m the formation of a Kekul 6 benzene 
nucleus, the angle a which each of the external 
valencies makes with the uitranuclear single bond on 
one side of it is leas than that, winch it makes with 
the plane of the double bond on the other side In 
compounds m which the benzene nng is fused with 
appropriate five memberod rings, the stable compound 
will be that m which the linking common to the two 
rings consists of a single bond, smee this will be under 
the less intramolecular strain caused by the approxi¬ 
mation of the intervalonoy angles to 108° The 
effects of fusion of a benzene rmg with six membered 
rmgs are also considered The experiments described 
m the paper are held to confirm the results anticipated 
from theory 
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Early Human Types and Culture Sequences in South Australia. 


I^RELIMINARY observations on two adjacent 
mtes in the Lower Murray Valley which have an 
important bearing on the antiquity of man in South 
Australia are described m vol 4^ pt 2, of the Records 
of the South Auatralxan Museum, by Mr Herbert M 
Hale, curator, and Mr Norman R Tindale, athno 
logist of the Museum The sites are m the neighbour 
hood of Old Devon Downs, seven kilometres below 
Nildottie township One was an island, Tartan^, 
between the nver and a lagoon , the other a chfl 
shelter opposite Old Devon Downs station and a kilo¬ 
metre and a half west of Tartanga, the existence of 
which had already been reported by Sheard in 1927 
In the same year a human skeleton was found by 
Mr A R Roy embedded in sand rock in this part of 
the Murray Valley and it was decided to imdertake 
the excunination of the sites Operations began in 
April and wore continued in November and December 
1929 

At Tartanga, beneath four layers of * recent * 
deposits, five consolidated strata were examined, of 
which the lowest and earliest, A, represented the 
lagoon shore, while B to E above represent successive 
surfaces of an old island now nearly eroded on the 
western Bide of the lagoon All show signs of human 
occupation except F and (7, which are practically 
stenle Borings below A, which was not very 
deeply excavaU^d, suggest that there are at least 
two further strata below with signs of human occu 
pation 

Of the five consolidated strata A, the lowest, 
though not extensively exaimnod, yielded burnt 
stone, BU^esting hearths, stone oluppings, and shells 
of mussel (Unto) In the strata B to JE, among the 
food debns were quantities of mussel shell (Unto 
proto vtUaius n sp , which differs in having a uniformly 
thicker shell from the Umo tnttcUus now common in 
the adjacent lagoon), laws and vertebrae of fish, 
fresh water tortoise, birds (unidentified), euid bones of 
mammals (opossum, wallaby, kangaroo) Flakes, 
chippmgs, and implements of stone and bone occurred 
throughout the layers Skeletal remains representing 
throe individuals, including the skeleton found by 
Mr Roy, were recovered An examination of the 
dentition, possible in two cases, showed that it was 
superior to that of the present Australian abongmes 
and belonged to children of from ten to twelve years 
of age The remains were mineralised and fiiroly 
embmlded in the matrix Above the stenle strata F 
and O, H sliowed hammer stones and high backed 
knives similar to implements known to aborigines 


now bving netur Lake Eyre, while / showed traces of 
recent occupation 

In the clifl-i^elter the deposits were excavated to 
a depth of four metres, and m twelve successive layers 
showed four cultural stages Skeletal remains of 
several individuals were found—^1 children In one 
case, found in the third layer from the top, the teeth 
8howe<l strongly marked simian characteristics 

The cliff shelter cultures follow the Tartanga cul 
ture after a considerable but undetermmed mterval 
The first two culture phases have been named * Pre 
Piman ’ and ‘ Pirnon’, the latter being characterises I 
by a leaf-point artefact with retouched edges and 
prepared butt which has been christened ‘pirn*, a 
well-known type on old camp sites in many parts ot 
South Australia but not observed among living tnbes 
This culture was followe*! suddenly by a people who 
apparently at first fed largely on the smau mammals 
of the plains, but nevertheless possessed double 
pointed fusiform fishing bones, ‘ muduk *, whence 
the culture is to be called ‘ Mudukian * This culture 
was nch m stone and bone mdustnee It was followed 
by the ‘ Murundian *, so called from a local sub tnbe, 
and divided into an early and late phase, of which the 
latter may represent the culture of the district when 
first viKit^ by the white man Local native legends 
indicate that within tnbal memoiy there has been a 
southward movement of people iTom up the nver 
It would seem that if this movement is linked with 
Murundian levels, the latest cultural phase has not 
extended to the coastal parts of eastern Viotona, 
where the people of a somewhat earlier phase, possibly 
Mudukian, existed imtil the present time Contemn 
porary with Mudukian and Murundian, early and late^ 
aia rock markings which show three distinct types 
The occupation of the shelter was sufficiently long to 
admit of a number of faunal changes, possibly due to 
climatic vanation 

The interest of the investigation of these two sites 
lies only partly m the fact that they are the first old 
camp Bites in Australia on which a cultural sequence 
has been worked out in association with human re 
mams after an excavation which hag been conducted 
in strict accordance with archaBological methods, 
Tartanga has an a<iditional importance m the fact 
that it has been suggested, after an initial comparison, 
that the Tartanga human remains when examined in 
further detail may be found to represent a typo 
intermediate between the modern Australian abor¬ 
iginal and the Talgai skull, which is claimed to be of 
Pleistocene age 


Noise and its 

n’^HE Noise Abatement Commission, Department 
* of Health, City of New York, has now published 
the report of the committee appointed by Dr Wynne 
on the noise m New Yoik City and on the best way 
of diminialiing it It gives the results arrived at 
by experts in neurology, otology, law administration, 
acoustics, engineenng, and the motor oar industries 
They have definitely established laws which have 
hitherto only been vaguely susfiected The com 
mittee has effected some progress m the direction of 
noise abatement 

The shipping companies have co operated with 
the committee in duniniahmg the noises of steam 
whistles and sirens The dnvors of mail motor 
vehicles have instructions that their horns are only 
to be UB^ for the purpose of preventing accidents 
iNoiael^ turnstiles have been invented and are being 
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Measurement. 

used at several railway stations The Health Com¬ 
missioner and the police have special powers to 
control the indiscriminate use of loud-speakers 
In addition to getting the law amended, engineers 
have been encouraged to invent less noisy mooninery 
and motor cars The Press also is educating the 
ublic to realise the costliness and danger to health 
ue to much needless noise It is pomted out that 
the noise m cities like London, Pans, and Berlin is 
not nearly so nerve racking as the noise m New 
York The erection of buildings goes on much more 
leisurely, and in European cities there is little com¬ 
plaint from neighbours about harsh and blatant loud¬ 
speakers and there is little outpounn^ of radio 
programmes into the streets da^ and night It is 
said that taxi drivers m New York are becoming 
hard of hearing, and that boiler workers and other 
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laeohamos exposed to a oonstant riveting noise are 
Also beooxning veiy deaf 

The absolute amounts of energy m the sounds of 
ordinary ei^nence are exceedingly small in oom' 
panson with those of other fonna of eneiw For 
example, the power equivalent of znore tn6bn one 
imlhon vhioee is neoeseary to light an ordinary electric 
lamp The average speech power of the loudest 
single voice is about 1000 microwatts, and this falls 
to 0 1 microwatt for the quietest speech and to about 
0 001 microwatt for the softest whisper However, 
in most energy measurements of applied acoustics the 
interest hes not so much m the mtensity of the sounds 
as m their loudness, that is, m the mtensity effect 
produced upon the ear by them, and further, it is 
well known that the mcreewe m power necessary to 
produce a perceptible mcrease m loudness depends 
upon the mitial mtensity of the sound 

From these oonsiderations it is clear that in 
problems concerned mainly with power differences, 
whether acoustic or electric, a special unit is con> 
venient, and that now bemg adopted m telephony 
is the bel, so named as a tribute to the inventor 
of the telephone Two amounts of electric or 
acoustic power P and are said to differ in power 
level by n bels if n =logi^ Th® most con 

venient unit for most practical work is one tenth of 
the bel, the decibel (db ) known also as the trans 
m%88%on unit (T U ) Further subdivision of the bol 
IS unnecessary, smoe a change of the power level 
of a sound by one decibel is about the smallest 
which can be detected by ear It is unfortunate 


that another term, the atnaaiAcn timf, is used m this 
connexion for the decibel by otologists, p 83 ^hologi 8 ts, 
and physiologists Smee, for pure tones, equal steps 
on the logonthmio sc€ile sound approximately like 
equal loudness stops, and smoe a power change of 
one decibel is approximately the smallest such step 
detectable by ear, the sensation level of any sound 
reachmg the ear is conveniently represented by the 
number of decibels it is above the threshold level 
for audition In this connexion the term sensation 
unit 18 often used instead of decibel 

An idea of the size of the decibel can be obteuned 
from Some actual examples If, m the discussion of 
sp<^h power, the average speech power be taken as 
the zero level for oompanson, then the level of very 
loud speech would be + 20 db , of weak speech - 20 db , 
and of a soft whisper -40 db In measurements 
made on many 8j)eakers it has been found that the 
range of average }>owera used in conversation by the 
majority m about 21 db Measurmg from the limit 
of audibility, speech would be received at a level of 
100 db if the lips of an average speaker were withm 
half an inch of the ear of a person having normal 
hearing Moasuriug from the same level, the roar 
of street traffic in a city would be received at a 
level varying from 60 db to 80 db , and the noise 
of an unflerground tube tram passing a station at 
about 90 db Two special gramophone records have 
been prepared in the Bell Telepliono Laboratonee, 
New York, m whic h the same complex sounds 
can be heard at different levels (see Natubk, 125, 
394, 1930) 


The Antiscurvy Vitamin in Apples 


\ BRIEF reference has alrecuiy been made in these 
columns to a preliminary report by Zilva and his 
associates of their work on the antiscorbutic potency 
of apples (Natube, vol 126, p 248, 1930) 1 he full 

expenmental details of this research have now been 
published * 

In spite of much work on the properties of vitamin 
C, success has not yet attended attempts at its isola 
tion it IS known, however, to be very susceptible to 
oxidation but to be stable to heat m the complete 
absence of oxygen Its behaviour do^iends m part edso 
on the presence of other substances m its natural 
sources , thus m lemon juice a reducing factor helps to 
maintain its activity, and destruction of this factor 
always leads to loss of potency Deterioration of 
heated lemon juico is rapid on storage, and autoclav¬ 
ing the mice results in the appearance of a destructive 
factor (Zilva, Btochem Jour , vol 23, p 1199 , 1929) 
It is not destroyed by fermentation and is most stable 
at the natural acidity of the juice , but is unstable 
under conditions detrimental to the growth of moulds 
and baotena (J Williams and J W Corran, %btd, 
vol 24, p 37 , 1930) It is precipitated by basic but 
not by neutral lead acetate , its 6u;tivity is not de 
pendent upon the presence of amide nitrogen, but iron, 
phosphorus, and sulphur ore present in the most con¬ 
centrated preparations so far obtained, though whether 
these elements are related to the potency is not known 
It has been suggested that it is a weeJc acid (R B 
MoKinms and C G King, Jour B%ol Chem , vol 87, 
p 615, 1930) 

Since chemical punfioation leads to increasing in 
Btabihty, indirect methods of approach, such os the 
establu^ment of a relationship between the anti 
scorbutic potency and the physiological condition of a 
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plant, would at any late increase our knowledge of the 
vitamin’s jiropertios and might even lead to its isola 
tion Zilva and his associates, therefore, have begun 
an investigation into the antiscorbutic activity of 
different varieties of apples, grown imder different con 
ditions and stored for varying lengths of time Their 
results, although of a pielimina^ nature, have led to 
some interesting conclusions woik is laborious, 

since all teats have to be carrie<l out on ^mea pigs , 
the ammals aie given a diet of bran, barley meal, 
middlings, hsh meal, and crushed oats together with 
autoclave!I milk, on which, if no source of vitamin C 
IS provided, they die from scurvy in 4 6 weeks 

Different varieties of apple were found to differ con¬ 
siderably in their antiscorbutic potency Bramley’g 
Seedling was the best, a daily dose of 3 gm preventing 
the onset of scurvy and usually permitting of a fair 
amount of growth , King Edward hod the lowest 
jxjtoncy, a daily dose of 20 gm failing to prevent the 
onset of scurvy, although it prolonged 1 life The pro 
toctive doses of other varieties were Dabinett, 10 
gm , Woodbine, 20 gm , Cox’s Orange Pippin, slightly 
more than 20 gm , wlulst for Worcester Peormain, 20 
gm failed to give complete protection No relation 
ship was detected between antiscorbutic potency and 
the age of the tree, the soil or the season, or the date of 
picking the fruit 

Slight loss of wtenoy occurred on storage at 1° C in 
air, and a slightly greater loss was observed at 10° C in 
on atmo8[>hero containing 10 per cent carbon dioxide, 
11 per cent oxygen, and 79 per cent nitrogen Brom¬ 
ley V Hcotihng survived storage, especially gas storage, 
bettor than Cox’s Orange Pippin A number of im- 
portxxl vanetiea were also tested, and it was found that 
Canadian were more active than Australian or New 
Zealand probably due to the fact that the time be¬ 
tween picking and test was greater in the case of the 
latter 
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The effect of heating fresh and stored apples m their 
ekms at IIS'’ C m air for 00 mm was studied no 
significant loss in potency was observed Some ohem 
loal analyses were also earned out In general* the 
chemical comiiomtion of the different vanetiea was 
very similar but m some preliminary expenments it 
was noticed that the nitrogen content of King Edward 
was about twice as great as that of Bramley s Seedling 


In conclusion* the authors pomt out that the high 
antiscorbutic value of Branuev's Seedling ftMh or 
stored* cooked or uncooked* Is of interop to the 
dietician* but that the lower potency of othw vanetio<t 
scarcely lessens their nutritive value* since they ait 
consumed under conditions in which the vitanw C 
requirements are usually fully covered by the general 
diet 


Industrial Health 

rPHE tenth Annual Report of the Industrial Health 
Research Board contains an account of the work 
done during the year 1929 Tlie report is divided 
into two sections the first dealmg with problems of 
general industrial imi>ortanoe and the second with 
more specific problems submitted by Government 
departments and mdustnal associations 

In the first section an account is given of researches 
mto (a) Heating and ventilation and in this con 
nexion it is stated that rooms heated by under fl<x>r 
and ceilmg panel systems feel warmer an<l more com 
fortablo than rooms heated by stoves or hot water 
radiators and it is claimed that these systems have 
certom advantages m factories and for open and 
semi mien air schools 

(6) Vision and lighting further experiments are 
reported on the use of special spectacles m very fme 
processes* and a very interesting research shows that 
even coarse work can be substantially improved 
by mcieosmg the illumination Arrangements are 
also being maile to study the effect of natural ultra 
violet ra<liation on factory workers 

(c) Noise and vibration studies have so far revealed 
little in the way of positive results 

(d) Accidents causation researches have been still 
further extended and the results of tests on 1800 
subjects are recorded The original conclusions* 
published previously have been m the main sub 
fitantiated namely that there are certain workers 
who ore prone to accidents and that those may be 
detected ny tests It would be mterestmg to Imow 
if the people who have street accidents ore of this 
type 

(c) The problem of sickness absenteeism is receiving 
attention from several angles On one hand* there is 
a general study m progress of the etctual sickness 


Research Board 

ocoumng m different firms* and the medical diagnoses 
while on the other* absent^ism among special groups 
for example, coal mmers* prmters* oararoom oper 
atives A difficulty m this field is that relatively 
few firms have as yet realised the importance of 
accurate detailed sioteoes records Closely linked up 
with this problem is that of psycho neurotic illness* 
and a special mvestigation of psycho neurotic symp 
toms amon^ mdustnal* clerioal* and professional 
occupations is m progress 

(/) Other studies relate to the physiology and 
psyoholo^ of work* and to the occupational fitness 
of mental defectives 

The second section describes work done on problems 
submitted by Government departments and mdustnal 
associations The sickness investigations among 
printers ami others have already b^n mentioned 
In addition there is an account of the effects of baths 
at the pit hecul and vanous mvestigations on the 
fundamental principles underlying vocational tests 
It H hoped to discover what quohtiea a candidate 
possesses rendermg him more suitable for one occupa 
tion than another 

Some researches, owmg to the nature of mdustnal 
conditions* cannot be convemently followed m f 
factory and m these circumstances arrangements on 
made with vanous universities to obtam speoia 
lalioratory conditions The problems of this kmc 
reported refer to the extent to which acquired skill 
IS transferred from one process to another* the relative 
effects of concentrated and distnbuted practice* the 
char€M)tenstics of leammg our\ es the effects of vanety 
and uniformity m work, and the mfluenoe of m 
oentives 

The Board concludes with an appeal for a wider 
interest m its work and m its practical applications 


Development of 

^pHAl a river may bo diverted by the capture of 

Its heculstreams by a neighbouring river has been 
regarded as well established since the famous paper of 
Beete Jukes (1862) on the nvor system of southern 
Ireland This process has been applied to explain 
the developments of nvor systems m all parts of the 
world , but it 18 now decided to bo impossible on 
any material scale* by Dr E O Marks, of the Geo 
logical Survey of Queensland {Proc It Soc Queens 
land, 1930) 

Dr Marks rests his case on a detailed study of 
the nvera of Queensland The watershed between 
those that fiow mland and those that go eastward to 
the coast is mappropnately called the Great Divid 
in^ Range, which Dr Marks justly rejects He 
pomts out that the Queensland Divide has been m 
places lowered 1000 ft by denudation* and yet the 
lateral displacement is so tnvial that it amounts 
only to mmor nibblmg In two cases (the Fitzroy 
and the Burdekui) the change is more important* as 
those nverg once flowed west whereas they now dis 
charge east * but this change he attributes to their 
having overflowed the divide and thus cut it down 
He culs this nver-dumpmg* not river capture* and 
aays it^ not due tq encroaoment upstream 
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River Systems 

From the evidence of eastern Queenslemd Dr 
Marks argues that the ordmary physiographic view n 
mcorrect, since he holds that denudation by rivers 
and waterfalls is only vertical and makes no senouf 
encroachment upon the head of the river River 
capture he declares improbable* and the development 
of reversed obaequent rivers impossible * and he olaim& 
that as watersh^s eue fixed, ‘ all that part of physio 
graphicfd theory which depends on their migration 
must be discarded 

The paper directs attention to the usual nature of 
the main Queensland divide * its special character 
appears due to the subsidence of the coasted region, 
as illustrated by the formation of the Barrier Reef 
and that it is recent is obvious from the nature of 
the Barron I alls Australia has provided stnkmg 
coses of watershed migration The mtnoate dove 
tailmg of the northern and southern river basins m 
the Victorian Highlands—where the mom watershed 
has also been called the Mam Dividing Remge—is due 
to ^eat changes in the jxieition of a divide by nvmt 
pu^mg their heads backward The absence of proved 
displacements of the Queensland Divide does not dis 
prove changes m areas that are geographioedlv much 
older 
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Unhreriity and Educational Intelligence. 

Bisuinoham—^T he degree of D,So has been 
awarded to Martin Christopher Johnson for published 
papers on tiie adsorption of hydrogen and other 
mmecular problems %n vacuo , and Wilfred John 
Hioldnbottom for numerous published papers in 
organic and physical chemistry and biochemistry, on 
carbohydrate rearrangement of alkylamlmes, acetone, 
butyl fermentation, and distillation of dilute solutions 

CAMBRinoB —The Director of the Solar Physics 
Observatory has, with the consent of the Vice- 
Chancellor, appointed Dr R O Redman, of St John's 
College, to be assistant director of the Solar Physics 
Observatory for five years from April 1 next 

Dr 0 P Snow has been elected to a fellowship at 
iPhnst’s College 

The Council of the Senate has issued a report on 
the regulations for the Botanic Garden It is recom¬ 
mended that the Botcuruc Garden Syndicate shall 
consist of (o) the Vice-Chancellor, Master of Tnmty 
College, the f^vost of King’s Collage, the Master of 
St John’s College, the Regius professor of physic, the 
professor of botany, (h) the present elective members, 
(c) four persons appointed by the Faculty Board of 
Biology A ” , (a) two persons appointed by Grewse 
on the nomination of the Council of the Senate It is 
recommended that the present Director shall be 
responsible for the management of the Garden under 
the Faculty Board of Biology “ A ” He shail give 
assistance to the professor of botany by teaching 
systematic botany m the Garden and in other ways 
When the directorship falls vacant, the professor of 
botany shall either himself be director, or appoint as 
proctor, with the concurrence of the Faculty Board 

Biology ** A ”, a University teaching officer in the 
Department of Botany, the appointment to be mode 
for a limited penod, not exceeding five years A 
director shall be ehgible for reappointment 

A ootTBSH of six lectures, dealing with “ Some 
Philosophical Aspects of Modem Industrial Society ”, 
18 to be given by Prof P Sargant Florence at the 
Bntisli Institute of Philosophical Studies, University 
Hall, 14 Gordon Square, W C 1, on Tuesdays at 
5 45 p M , beginning on Jan 20 The lectures, which 
are free to members of the Institute, are open to the 
general public at a nominal fee A syllabus of the 
course, and other particulars, can be obtained from 
the Director of Studies, British Institute of Philo 
^^oal Studies, University Hall, 14 Gordon Square, 

^ Thh International Federation of University Women 
has issued a rqport of its council meeting held at 
Prague last July The Federation now comprises 
thirty fom* national associations of members of the 
universities of nearly all the countnes of Europe, of 
the United States of Amenca (more than 600 branches), 
Canada, Australia, New Zealand, India, South Afnca, 
and Mexioo The Prague meeting was signalised by 
the gift of £1000 by President Masaryk to the Federa 
tion s Travel and Research Fellowship hmd, complet¬ 
ing the endowment of the first of these fellowships 
The Federation has issued a complete list of inter¬ 
national fellowships available to graduate students, 
both men and women, wishing to work in foreign 
countries It radeavoura to promote exchanges of 
teachers, jumor medical officers, museum curators, 
^librarians, archivists, and lecturers It eJso organises 
group travel tours arranged with reference to special 
professionid or cultural mteresU For the coming 
»®aeon, tours are being oigaiused m England, Germany, 
Italy, and Norway, The headquarters are at Crosby 
Hall, Gheyne Walk, London, S W 3 
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On Saturday, Jan 3, the first national oonferenee 
for advancing the cause of adult education by wirelass 
was opened at the London School of Economics* Hie 
conference was composed of representatives of the 
Central Council for Broadcast Adult l^ucation and 
the British Institute of Adult Education Dr Tonple, 
Archbishop of York, in a letter regretting his absence, 
pointed out the great importance of group discussions 
Such groups ewe undoubtedly a great asset, smoe they 
prevent, as Dr Temple remarked, the mere reception 
and indiscriminate assimilation of the material broad¬ 
cast It is conceivable that any type of broadcuMt 
talk would probably defeat its own object if received 
Without question by the hstener With child educa¬ 
tion, such a possibility is eliminated by the teaser, 
who may clanfy, stress, or amplify points at hia or 
her own discretion In the cose of adult education, 
this IS naturally very difficult, emd therefore the 
formation of study groups, which promote discussions, 
18 to be encouraged The growing influence of broad¬ 
casting on education, especially m the case of adultst 
IS made evident by the formation of four hundred 
study groups up to the end of last year This should 
encourage the B B C to continue its efforts m wireless 
education 


Birthdays and Research Centres 

Jan 13 , 1869 —Sir Riohabd Paobt, Bart 

I am at present studying the mouth gesture of the 
root words of modem English, a large proportion of 
which are found to be pantomimic Thus, nearly all 
words beginning with STR have meanings connected 
with the tongue gesture which produces the STR- 
sound, namely, a stroking, streokuig, or stretching 
from behind the teeth to near the back of the palate 
Linguists might usefully compare the root words for 
gesturable nleas m the various Icuiguage groups of the 
world from the point of view of mouth g^ure 

On the experimental side there is a great opening for 
work with plasticme and rubber mcnlels to elucidate 
the methods of producing different qualities of tone in 
voice prcKluction The musical experiment suggested 
on pp 184 188 of ” Human Speech ” still awaits a 
practical trial by three expert players of the Swannee 
whistle 

Jan 18 , 1868 —Sir Lkonaed Rogers, C I E , F R S 
A forecast of the probable incidence of cholera, 
smallpox, and plague in India during 1930, based on 
tile previous years meteorology on the lines I had 
worked out, has proved remarkably correct A 
similar forecast for 1931 will shortly appear 

A severe epidemic of leprosy m Nauru Islemd has 
been reducoa by 40 per cent in three years by my 
plan of clearing up the cas^ by injections of hydno- 
oarpates m the early stage, discovered by repeated 
examination of contacts, so the means of stomping 
out leprosy ore now available 

The discovery I made m 1916-18 that the aoidwfast 
baciiU of leprosy can be destroyed m the human 
tissues by hydnocarpatee and morrhuatee makes 
further work on these lines the most hopeful method 
of troatmg tuberculous disease New preparations of 
hydnooarpufl and cod hver oils are now being tested 
experimentally and clmically against tubercle 

Jan aa, i 88 i —Prof J W Hhi8Ix>pHarrison, F R S , 
professor of botany and reader m genetics at 
AjMtrong College, Umvorsity of Durham 
My researches on the botamosd side are mainly 
directed toward the elucidation of evolutionary prob¬ 
lems m the genera Rom and Saitx In the section 
ConuMo of the genus Rosa, reproduction, whilst 
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facultatively sescual, u mainly secured by i^>ogamy 
or sporophytio budding Reoentlv» however, oases 
have been detected m almost stanie orossee between 
R imnoMEima and the Camnsa in which a true 
partheno^^eeis occurs OfEsprmg so produced is 
Killy fertile and presents novel oj^logioal features 
Strongly resemblmg R eptrumeslma and fitted for 
habitats of that species, such plants become a by no 
means negligible element of oertam R Ep%nostas%ina 
populations, which thus approach the condition of 
hybrid ‘ sweums ’ The problems presented by these 
populations are bemg attacked genetically, cytologic- 
ally, and m the field 

On the zoolomoal aide, I have found that the larvsa 
of the moth Sumta bdunana respond readily to their 
environment m respect to pigmentation The mhent- 
anoe (or otherwise) of such colour effects is being 
studied in crosses between alderwood and hawthorn 
hedge straina, as well as m others mvolvmg larva 
expenmentaJly treated Simultaneously, work pro- 
COMS on the inheritance of bivoltmism mducea in 
umvoltme northern races of the same insect 


Societies and Academies 

London 

Geological Society, Dec 3 —H Dewey The Palaeo¬ 
lithic deposits of the lower Thames valley Recent 
work near Swanscombe (Kent) has revealed some 
facta of mterest with regaid to the relationship of the 
Thames deposits to Peuceohthio man The deposits 
of the 100 foot terrawje m the old pit at Milton Street 
are still being extensively worked They eue upwards 
of 30 foet tluok, and are divisible mto three beds of 
seuidy gravel, lower, middle, and upper, separated one 
from the other by beds of marly loam , and they rest 
upon a clean out surface, or ‘ shelf of chalk and 
Inanet sand at a level of 88 feet above O D Correla¬ 
tion between the deposits at Milton Street with those 
at Ingress Vale is established —P Tesch The Rise 
glaciation m the south extern iiaris of England The 
plains of western Germany anci northern Holland and 
the North Sea basm were covered by the ice sheet of 
the Rise glaciation Short accounts of the fauna and 
flora of these beds are given ui the paper A close con¬ 
formity is shown to e^st between the Dutch deposits 
and those of Norfolk The author does not agree with 
the late F W Harmer that the two loe-sheets of East 
Anglia mark two different glacial periods, but only 
re Mvanoes during one, the Rissian, glacial nonod 

Royal Meteorological Society, Deo 17—J Glaiipoole 
Heavy falls of ram in short periods (two hours or less) 
The paper gives details of mtense falls m 10, 15, 30, 
and 60 minutes as recorded m 7 years at 14 stations 
distributed over the British Isles This is a more 
detailed exammation than has been earned out 
previously , thus, at Camden Square (London) 0 16 
moh or more has fallen m 10 minutes on 22 occasions 
m 7 years, and on the average of the 14 stations 0 80 
inch or more has occurred in an hour once m 7 years 
Details are given of t||!| heaviest, second heaviest, and 
third heaviest rains ip specified times at each station 
—M T Spence The iaotors affecting viaibihty at 
Valentia Observatory This paper analyses by means 
of frequency tables the relationship at Vedentia 
between visibility and (o) cumulus cloud, (6) wmd 
force, (o) humidity Visibility is better when there is 
oumiilus cloud m the sky than when there » not; it 
deienorates with increasing wmd force, and improves 
with deoroMing relative humidity down to com¬ 
paratively low values of huimdity The relationdup 
between visibiUty and cumulus cloud ia regwded as 
showjpg that visibility at Valentia is genenuly better 
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m air of polar origin than in air of equatorial 
The deterioration of visibility with tnoreiBsiiig wind 
force 18 not due to the stronger winds beitig land windA 
or to their being more humid than the lifter winds 
it IB concluded, therefore, that see spray, the amount 
of whioh vanes with wmd force, gives rise to the 
greater obeounty with strong wmds Improving 
visibility with drier air at comparatively low values 
of relative humidity may be assoolaten with slow 
evaporation from the hygroscopic nuclei 

Dublin 

Royal Dublin Society, Nov 26—Joly The 
apphcation of gamma radiation to deep-seated 
tumours (2) An apparatus was exhibited (made in 
accordance with a deeign recently published m the 
8ooiety*B ScterUtftc ProceedvngE) whereby two tubulaa 
applicators, each yieldmg a beam of unscreened 
gamma rays from a smtame radium or rad(Mi source, 
are earned round a template m such a way that the 
beams mtersect at any ^ven distance, and the pomt 
of mterseotion traces out a path determmed by the 
shape of the template The apparatus may be 
strapped m position on the patient’s body and fitted 
with suitable templates so that all parts of a deep 
seated tumour may be subjected m turn to the 
foousmg action of the convergent beams A small 
eleotno motor with suitable reduction gearing moves 
the tubes slowly round , or use might be made of 
the patient’s respiratory movements oy means of an 
mextensible belt lined with a light nibl:^ tube lightly 
distended with air, the variations m pressure of which 
would provide the requisite power —H H Dixon and 
G Joly Dixon The exudation of water from the 
leaf tips of Coloca&ta anhquorttm Schott The liqiud 
issumg from the leaf tips of Oolocasta arUiquonm 
practically pur© water Hence it has been oonoluded 
that osmotic action is not responsible for its expul 
Sion Flood showed by histological and experimental 
methods that the stream is not due to glandular actaon 
The authors demonstrate by simple working modelB 
that a oontmuous stream of pure water may be 
forced upwards by the osmotic pressure develops by 
solutions m the lower parts of the plant, and suggest 
that the pure water ©merging is dwived from these 
solutions, which have been depleted of their solutes, 
as they nse through the capillaries of the conducting 
tracts—H H Poole A modified form of radon 
capillary apparatus The apparatus m use m the 
Society’s laboratory for supplying radon tubes for 
therapeutic us© has been further modified so as to 
oombme the reliabihty of yield (90 per cent), obtam 
able with the ongmal apparatus, with the ease q 
working oharcu)teristio of the modified form mtro 
duoed two years ago, 

Washinoton, do. 

National Academy of Sciences, (Proe., vol 16 
No 9, Sept 15) —Paul S. Galtsoa. The rOle o 
chemical stimulation in the spawning reactions o 
OHrea v\rg%f\%ca and Oafrea g%ga8 Females an 
mduoed to spawn by the presence of sperm \ then 
is a lag su^esting that the active principle, which i 
insoluble, is absorbed throu^ the dig^ive Imot 
Male oystm are stimulated by egg suspeiiBioiifi 
when there is no lag, and also by sperm Male 
respond more readily to nse of temperature Oii< 
male having spawned stimulates its neighbours 
both male and female, and so owning may sjnreac 
over a whole bank—Henry Bortook and Howsn 
M Winegsrden On the free energy of gluocto mm 
of tripal^tin The ratio of the theoretical maxi 
mum work obtunable by oxidation under j^iysio 
logical conditions to the total energy of the ^haii^ i 
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nearly ih« Mine for theee eobetanoeitf It eeema that 
fat IB burned ae mioh in the provimon of eneiw for 
muBOular woik« or the energy released in the hypo- 
Lbetioal oonymion of fc^ to Qaii)obydrate is not 
dissipated as heat but used as work—Wilder D 
Bancroft and George H. Richter * Claude Bernard’s 
theory of naroosis. Bernard concluded that re- 
\ arsble coagulation of colloids of the sensory nerves 
produces or aooompcuiies anassthesia Proteins are 
important in ana^mylaotio shock* Assuming that 
there is increased imtabihty as the nerve ooiioida 
approach instability and the beginning of reversible 
coagulation, it should be possiDle to observe, with 
increasing amounts of anssathetic, first moreased 
irritability, then anessthesia, finedly death if oos^^ula 
tion becomes irreversible Thus, strychnine may be 
g Htimulant in small doses and cause death m large 
(loses , m an intermediate range of concentrations it 
la an ansssthetic Similarly, yeaat cells narcotised 
with alcohol ^ow coagulation which can be reversed 
by removing the alcohol, when the cells recover 
1 liufl the dmerenoe between an anaesthetic like ether 
atid a habit-formmg drug like morphine la that the 
former is rapidly eliminated whereas the latter or its 
products IB retained, keepmg the system irritable 
Nitrous oxide acts mdiwjtly , it mterferes with 
oxygen metabolism, giving nse to acid products 
which cause fioooulation —Linui Pauling The 
structure of the chlorites The structure deduced 
leads to the general chemical formula 
(OH),, with 4^m^6—Richard C Telman Dis¬ 
cussion of vanous treatments which have been given 
to the non static line element for the umverse — 
Einar Hille and J D Tamarldn On the summability 
pf Founer series third note —Francis F Lucas 
architecture of living cells—recent advances m 
methods of biological research—optioed sectionmg with 
the ultra-violet microscope The ultra-microsoope as 
developed for metallography has been appbed to 
photograph the structure at different planes withm 
a single cell or group of cells The sensitivity of the 
fine ^justment of the microscope has been moreased 
80 that a movement of a quarter of micron xa possible 
and senes of photographs at these mtervals are taken 
m the light of a oadmium spark With a trans¬ 
parent specimen, detail* above or below the exact 
focal plwe does not mterfere with the image, so 
a senes of ‘ optical sections * is obtained Smoe 
orgamo specimens are differentiated in struoturo by 
their selective absorption of ultra-violet light, stam- 
ing 18 not usually necessary Some stnkmg photo 
micrographs are reproduo^ in the paper— L S 
Kenniton A fundamented theorefti of one parameter 
continuous groups of projective fimctionol trans¬ 
formations —Harry Merrill Gehman A special type 
of upper semi-oontmuoufl collection —R D Car 
mlchael On expansions of anthmetical functions — 
A D Michael and L S Kennison Quadratic funo 
tionai forms m a composite range —G C Erans and 
R N Haskell The mixed problem for Laplace’s 
equation in the plane disoontmuous boundary values 

Official Publlcatiosis Received, 

BurnuL 

A-nnoftl Report on the Brlbith Beet Afkioiui Heteorologtcel Senrloe, 
wofkiu In oonnexton wJth the Oonferenoe of Beet Aft-foen Govemofe, 
\m pp is+iv (NelfobL) 

The Qoerterlr Joomel of the Qeolosloel Sooloty Vol 8«, Pert 4, 
No.ft4il)ecemb«rSnd Fpw 4S9 AtS-f xlr+7 pUtea (Loodoo iTongmene, 
end Oft, Ltd.) Ta W. 

Prooeediiixi of the B<^1 Bootetr of Vlotorle* VoL 48 (Kew Serlee), 
^ 1. SOthaiptwober Ftk v-f 10& (Melbourna) 

Record of the Royel Xnatitotton of Greet Britain, 1980. Fp. 148. 
(Loadoo WiSr OlovM end Bone, Ltd.) 5a 

Soottleh Mertae Blotogieel AMoofetloo Annuel Beport, 19S9-S0 
Pp n (Millport.) 
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ZotperiU fnetitute. The Mfnerel Indoetnr of the Brltieh JBntpire es^ 
Poreln 0>unWlei, StetUttoel SuiameiT (FtoduoUon, Import* end 
■xporU) 1MT-1W9 Pp. 371 (London H M BUiAonwj OiBoft) 
Of 4a. netc 

The SclentinQ Proceeding* of the Royel Dublin Society VoL JO (H B), 
No 1 A Modified Form of Redon Cepilierr Apperetus. By Dr H. & 
Poole. Pp 4+1 plete. le Vol fiO (N Ko J The Bxudetlon of 
Water from the Leeftlpe of Culoocuia aniiTuoniiii, Bohott By Pr<rf 
Henry H. Dixon end Q Joly Dixon. Pp. 7 IR 6d. VoL JO (N RV 
No. 8 The Applioetlon of Gemma Radiation to D«ep>aeeted Tumoure, I* 
JPP- U 12. 4(4. (Dublin Hodgee, Tiggie and Oft, 

Lemdon WlUiami anti Noraate Ltd ) 

Irieh Academy Vol 89, Seotion A. No I 
The Bffeot of Water Vapour on the HobillUea of Ne^tlve lone in Air 
By Prof J J NoUn, Pp M 99 (Dublin Hodgee, Flnle and Oo., 
London Williams and Noi^te, Ltd ) Id. 

Commonwealth of Australia Council for Bclentiflo and Induetrlel 
^aearch. Bulletin No. 44 A Soli Surrey of the Woorinen Settlement, 
Swan UUl Irrigation Dlftrlct, \lotoria By J R Taylor and P 
Penman Pp 41 + 4 platea, (Melbourne H J Green) 

The Deenlde Field luned under the Auapicee of the Deeilde Field 
Club Fifth Number Edited by J B Philip Pp rUl + 9J + M pUtee. 
(Aberdeen The Hoeemount Preee ) S«. 4d 
Traneactioui of the Fourth Internetlonel Congreee for Piychtoal 
Reeearch, Athens, 1980 Edited by Theodore BeRterman Pp 849* 
(London Society for Pnychical Rwiearch ) 

Fomioh 

Sbornik Vyaokt Skoly Zem6dilik6 v UrnS (Bulletin de 1 Boole ■up+ 
rleure d Asronomie Bmu). Sign 018 Vllv paprikt ultranalovfoh ni 
varOet a latkovou vyrnKnu ryb (The Influenoo of the Ultra violet Rayi 
on the Growth and Metabolmm of FinheR). Napeal l5r BorlR Roato- 
marov Pp 6ft Sign D16 Aiiximetry—PNrftetomSry Napeal 
tiohualav Polanak^ Pp. 00 (Brno A Pfla.) 

Price Hora\ski PffrwovPdecke Spolft4noftl (Acta Booietatia Bolen 
ilarum Naturallum Mora>ic^e), Brno Svaxek (Tomui) 4, Spli (Faeoi 
culuil 42 46, 1928-1949 Pp 416 (Brno A Pila ) 100 Rfl 
Malayan Koreat Record*. 8 Darabllity of Malayan Tlmbert. 
By K W Foxworthy end U W Woolley with a Note on Termites, 
by U M Pendlebury Pp 40+4 plate* (Ruala Lumpur Director ol 
Forestry ) 1 dollar 2i 6d 

Mat 7 land Geological Survey Vol 12 Pp. S84 +14 pUtea Maryland 
GaologU a 1 Bur\ey Baltimore County Pp. 4S0 +28 plate* (Baltimore, 
Md Johns Hopklna Press ) 

InetitutR m ieQttdiiuee de Buitenzorg 'r Lande Plantentatn 
Treubla recuell de travaux roologlquei hydrobtologiquee at ocAano 
graphiqnea. Vol 14, Llvralaon 2, Octobre Pp 141 441 (Bultenaorg 
Aruilpe! DrukkerU ) 3 ftO f 

U H Department of Commerce Bureau of Btandarda Bureau of 
Standarde Journal of llesearoh Vol ft No 5 November Pp. 978- 
1187 (WaflhingtOD, D C Government Printing Office.) 

Oatalooumr, BT( 

Calendar for 1931 (Newcantle-on Tyne C A. Parsona and Co,, Ltd ) 
Calendar for 1981 (lA>ndon The Chemical /rode Journal ) 

Bericbt Uber die TiUgknit dee Verlagea OurUv PiacUer In Jena in 
^HtematiHcher Uborsichl 0 NaturwlRsenachaften (von Knde 1989 bia 
Bnde 1980), Pp 83 Verzeiohnls uaturwisieDschaftliohcr Werke 
Botanik , Verfttrentllchungon aelt 1946 Pp 71 (Jena GuaUv Fischer ) 
Books on all Technical Suhleote and Applitsl Science, Second hand 
and New Pp 94 (London W and G Foyle, Ltd ) 
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JfRlDAY, J*«o**v » 

Royal Okooeaphical Sooixtt, at 8 80 —Dr C M Vonge Life on the 
Great Barrier Reef (ClirlBtmae Lecture for Young People) 

Royal Sooiitt or Arts (Indian Section), at 4 80 

Royal AaTaoNomrAL Socirrr at 4 —Royal Obaervatory, Greenwich 
Mean Areaa and Heliographlc lAtltude* of Sanapota in Che Year 
1929—A. U Wilaon The Transmutation of Elementa In Stars.—Dr 
W J 8 liockyer A New Bright-hydrogen line Star of Spectral Type 
B8 in Lecertft.—Oenmral DlJonMlon on BtelBur Btruotur*, ^eiird by 
Prof E A. Milne, followed by Sir A. Eddington, Sir J H. Jeane, 
T Cowling, and otbera, 

Malaoolooioal Sooiitt or Lokdom (at Linnean Society), at 4 —L. B. 
Oox New Tiamelllbranch Genera from the Tethyan Eocene —R. 
Wlnckworth (a) Growth of Paphia unduioea (6) MoUuacan Fauna of 
Pullcat liake.—Dr F Moil and Dr F Roch Teredldw of the 
British MuMum and the Jefflwy ColIeoUon ^ ^ «... 

IwermrTtox or Hlkttkioal Bkouiksm (London Stadente Section), 
at 4.16 —A Dean and M M Macmaater Mercury Arc Rectiaera 

JjWTiTtJTioit or Stroltoral KHoiNaaea (at WolverhamptonX at 4 80 — 
B R. Knight Some Conaideratlona affecting the Oonatruction and 

Reconstruction of Bridges in Urban Areaa , , 

Oil awn Ooloub OwxHim^ AeeoaiATioK Holntly with Society of (Rieraioat 
Induatry Literary and Philoaophioar Society, and Society of Dyere 
and O>louriite) (at Literary and Phlloeophical Society, Manchaaf^), 
st 7 —W O D Pierce Human Faotora In Colour Judgmente 

Maxcuxarin Aeeociawojr or BuoiifaxM (at Englneera Club, Man 
cheater), at 7 IS -J M Heyea The Deaign and OonitruotiOD of 
Bayou (ArtlBclal Bilk) Machinery . rv* x / i. 

IwBT i TPTn or TRawaronr (Newcaa£leK>n Tyne and Dlatrtot Section) (at 
Y M 0 A Newoa»tle*on TyneX at T 80.—B W Lee Development of 

Km^^nT^ArtOOiATioK'^BxoiMEn** (at QuWa Hotel, Kel^leyY at 
7 8a—O H. Faria The Appilcation of Eleob-o-depoeited Metala to 

Ji5ian° laremoTioif or Bhoivnua, at 7 80 —J Doonan Monel Metal 
Borne Notea on Ite Production and Induabrlal Application 
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OMouxuan' AmocuTiov (In BoUnjr Tbutra, Unlranlty OotlegaX 
7 30L—Sp«clal Oeoanl Heating 

Ro^ Boonrrir or IfKDioura (C^thglmology Section), at 8.80 
Flaming Flap Kxtraotton —IL F Hoore Bllitertl CaUraot from 
X ray Bxpoaure 

SATURDAY, January 10 

Botal iNeriruTiov or Grrat fiairAur, at 8 --Pror A. K. Tyndall Tha 
SlaotHo Spark (6) Large Sparka (Jnvenlla Leoturaa). 

MONDAY, January 12 

ImrrzTurroN or Autohobilx Bnoufuma (fiirtnlngbom Centre) (at Qnaeu a 
Hotel, BlrralngtomX at 7 —F G Woollard Automoblte Plant Oe 
preolatlon and lUplacament Probltmi. 

IirariTUTiON or Klnctmoal BvuiNEsaa (Informal Heetlng), at 7 —J F 
Shipley and otbera Dlacusalon on The Packing ana Trana port of 
lleotnoal and Allied Machinery 

hranrunoN or Blbotrioal BNOiiraRRa (North Eaatern Centre) (at Arm 
atrong College, Nawoaiitle upon TyneX at 7 — C K H Bruce The 
BlatrToutlon of Energy Itboratad In an Oil Circuit Breaker with a 
contribution to the Study of the Art Temperature 
iLLUtUMATXNo BnoinsbRiho Soojrty (at Brltlah Oommerolal Qaa AfiaoeU 
tlon, 88 Qroavenor QardeniX at 7 —E L Oughton Reoent Develop- 
manta In Gu Lighting. 

iNrrrruTt or IfiTALa (Soottlah Beatlon) (at 89 Blnibank Oreaoant, 
QlaagowX at 7 80 Q Roberta Chromium Plating 
OSARTRRICD BURVBYOtia IKSTITUTIOM, at 8.—J E Dfowet St. Paula 

(LactureX 

Royal. GBOORArKiOAL Sootarr, at 8 80 —Prof J W Thierry The 
Reclamation of the Zuider Zee 

iHffriTUTK or BRRwiNr (London Section) (at Charing Croaa BotelX— 
J Stewart Malting Barteya of 1980 

TUESDAY, January 18 

Royal Antronouiual BootrrY, at 6 —Annlveraary Maetlng 
Minbealooioal. Booibty, at 5 80 —Dr K O HtUllpa On a Soda 
margarlte from tha Fuatmaaburg Dlitrlot, South Afrioa.-'F A. 
Banniiter (a) On the Diitlnotlon of Analolma from lieuolte In Rooka 
by X ray Methods, (t) On a Chemloat, Optical, and X ray Study of 
Nephellne and Kallophllite (with Ohemloal Analyses by M H Hey) 
iNSTmrrioM or Oitil ENonmaa, at 0 —Prof A. H Glbaon, T H 
Aapay, and F Tatteraall Experiments on Siphon Spillways, 

IvartTUTR or Mardu Bmoimbbrs, at 8 —J B Allan The Electrical 
Bqaipment of a Modem Ship 

Boointv or Orbiiical iMnuamY (Birmingham and Midland Section) fat 
Chamber of Ooromeroe BirmlnghamX at 6.4A,—B C Rossiter Retina 
derived from Urea and Tlilourea 

litaTmmoN or Elvcteioai. BNOiKitaa (North Midland Centre) (at 
Hotel Metropola, LeedaX at 7 *>8. W Melsom, A N Arman and W 
Bibby Surge rnYettlgattoos on Overhead Line and Cable Systems. 
iMiTmrTtoN or Uratimo and VRHTii.ATnra SNOtNiiRa (AsJibclate Membera' 
and Graduataa Section) (at Borough PolytechnioX at 7 “J H 
Francia Oonoealed Floor Beating 

IxarttimoN or Hbatino and VRMTjLATiHa EMaiMaBna (Associate Members 
and Graduates Section) (llanohester and District Branch) (at Milton 
Ball, ManehesterX at 7 —R. Thorp Hot Water Heating 
Royal Photoorafhio SooiRTY or Great Britain, at 7—w E Hlgham 
Featherland (Nature Fllm> 

Institution or Automobilr Enoinrrr 8 (Coventry Centre)(at King a Head 
Hotel, Coventry), at 7 fla—F G Woollard Automobile Plant De 
preolatloQ and HeplacemcDt Problems 
iMartTUTR or MaTALa (North East Coast Section) (at Armstrong College, 
Newcastle upon TyneX at 7 80 —N 0 Harpies Tha Applications of 
High Nickel, Nlohel Copper Alloys and Pure Nickel In Industry 
Qurrbtt MiLkoaoopiCAL Cum (at Medical Society of Loudon), at 7 80 — 
W W Allen PolUnatlon 

Botai Anthbopolooioal iNSTiTirTR at 8 80.—W Q Bateson Head 
Hunting on the Bepek River, New Guinea 
Royal Sooirty or IIidioini (Psyohla^y SectionX at 8.80 —Dr Adler 
Paper 

Pbarmacbutical Socicty, at 8 80 —Dr B F Arrastrong Thoughts 
from a Chemists Garden (I/ectnreX 

WEDNESDAY, January 14 

Royal Sooirty of Arts, at 8 —H Barnard Ancient and Modern 
Pottery (Dr Mann Juvenile Lectures) (8X 
OROUMIOAL SoClRTY UF LONDON, at ASOl 

iNtrmmoN or Omt BNODfRRM (StudenU MeetlDgk at A—I W Q 
Freeman The Aerial Cableways at Nag Hammadi Barrage, Upper 
l^pt 

Trinvuion Soctrrv (at University OollegeX •t 7 —Short Papera on 
Telavlalon Progress in Europe and America during 1980 
iNvnTUTioN or Elrotrioal HNaiNRREs (Hampahlre Sub-Oontre) (at 
Municipal College, PortamouthX at 7 80.-Short Papera. 
iNtriUTtioN or OnaMtOAL Enoinrebs (at Cbemloal SooietyX st B.—0 F 
Hammond The OonoentrRglon of PhOephorio Add Solutions by means 
of a Submerged Flame. 

fiRmai PsTOHOLooiOAL Boqxett (Medical SeoUon) (at Medical Society 
of LondonX at 8 10 —Dr A Adler Paper 

TBUBSDAY, January lA 

Royal Soonrr, at 4 80 —Lord Rayleigh Iridescent Colours of Birds 
and iDiaota.—Prof O W Blehardson and Ji. O Griinmett The 
Bmtsiton of Bleotrona under the Influence of Chemical Action at 
liower Oaa Preasurea -EG Harbart Tha Hardening of Metala by 
Rotetliu MRgoatlQ FWa 

(jONOCOi VATVRMAtloAL^cwT (at Royal Aatronoffitoal SooletyX 8t A— 
U S. SaeUas-JoDdi Kota on Dtophanttae Approximation.—B. N 
Praaad On tha Summabillfip of Fourier Series and ttie Rounded Varia 

No. 8193, Yi^h. 127] 


tloD of Power Serlea,—H. R, Slddlgi t On the ttieory of MCR-Unear 
Partial DUEirenUal Bquatlona of FaraboUo Tyw 
IneTTnmoN or Mnmo anp Mntalluroy OU Oedogtoal fioetetyX ai 0 so 
Sooiirr or OmuoAL IroomT (Bristol Bootkm) (JolBUy wiih West or 
England and South Wales Oil and Greaaamakara Ajao cia tiop) 
Chemical Department, Brlatol UnlvenityX at 7 80.—W Kay Mlnara] 
Oils and Lubrication 

Nortb East Coast Institution or Bnoinirrs and 8umuiLD*RS (Taen 
aids Branch) (at Olaveland Bolentlflo and Technical Inatltmtlon, 
MIddleabrongh), at 7 10.—L Ripley Some Obeerrattona on BUei 
Founding 

Institution or Elrotrioal Enoimerrs (Irish Centre—Dublin) (at Trinity 
College, DublInX at 7 46 

Obsmical Sooxntt, at A—j W Baker Bait-forming Charaeterlatlca of 
Doubhr and Singly Linked Elements of the Oxygen Group. Part I 
The (Arbo»l Groups in Benxaldebyde and AcetophenonA—J W 
Baker and w Q Moflltt Salt forming Obaracteriatlca of Doubly and 
Singly Linked Elemanta of the Oxygen Group Fart 11 The Nitra 
tlon m fiensaldehyde and Acetophenone In Sulphuric Add Solution — 
L A Bison and Prof C. S Olbeon lO-Ohloro 6 10 dihydrophenarfla 
line and its Derivatlrea Part XIV Ohloro-derlvatlvea. —R, 8 
Oahn, Prof O S Glbaon, A. R Penfold, and Prof J L StmouMn 
The Essential Oil of BacJrAouria uHffuttl/olicu Part III The C^n 
stitutlons of Angustlone and Oahjdnaugustlone 
Rotal SooiNtr or Tropical Mbdioinr and HYoitNi (at 11 Ohandoi 
Street, W ), at 8 16 —Lieut Col B P James Soma General RaaulU 
of a Study of Induced Malaria In England 
Dritirh iNiriTOTi or Raoioloot (at Bs Welbcok Streep at 8 80 —Dr 
J F Brallsford Hydatid Dlaease In Boland —Prof B. A Owen and 
H I Jones lonlsalion Chambers for a Ray Dosage Meaanremant — 
Prof E. A Owen and Dr P Wright Physical Oharacterlatlci of th(> 
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The Worth of Science 

AT the nineteenth annual Conference of Educa- 
tional Associations, held at University Col¬ 
lege, London, the president. Sir Richard Gregory, 
selected as the subject of his inaugural address 
“ The Worth of Science ” The address was no 
mere catalogue raisonnd of the contributions of 
science to matenal progress and human comfort, 
no mere addtiton of the economic value of scientific 
discoveries In terms of billion and bullion only, 
no such evaluation is possible , for the liberation 
of life and intellect brought about by the work of 
the pioneers of scientific discovery is beyond price 
Galileo’s classic words, Eppur at muove, helped to 
establish man’s light “ to think for himself in the 
realm of natural knowledge and to place personal 
observation above metaphysical and philosophical 
speculation and dogmatic assertion ” Teachers 
may well be reminded of this debt to science, for 
without this spirit of freedom, “bequeathed from 
bleeding sire to son ”, their work would be degraded 
and the punishment reserved for them by Lucian, 
to sell kippers ui the lower world, would be well 
deserved 

Science has suffered some hard buffetmgs, especi¬ 
ally in the United States, because the doctrine of 
evolution IS supposed to be concerned with the ob¬ 
vious resemblances between men and monkeys and 
to envisage liuraan progress in terms of “Nature, red 
in tooth and claw ’ But, as Sir Richard Gregory 
pointed out, evolution embodies the idea of social 
ethics, making the welfare of the community the 
essential purpose of the life of the individual If 
wo study Nature we shall find abundant examples 
of ruthless cruelty, ‘ void and empty of every 
drachm of inerc> ”, but we shall also find most 
beautiful examples of patience, co operation, self- 
sacnfice, and other virtues of which the human 
race cannot claim the patent 

Fmally, if it is fair to attempt such rapid 
summary of this admirable address, Sir Richard 
impressed the great lesson that science must not be 
blamed for the use to wluch its nches, its cornucopia, 
its bulging corn bins, are applied by the human 
race For more than a century chlorine had served 
a useful purpose os a disuifeotant and a bleaching 
agent, before its use m warfare provided one of the 
greatest tragedies of the War If science offers to 
mankind a new earth, the question whether the 
new earth is better than the old depends on human 
will, on human judgment Science enables us to 
speak by wireless across the estranging ocean, but 
when the ethereal hnk is joined, have we anything 
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worth saying ? Thomas Love Peacock remarks 
that civilised man admits he is unhappy anywhere 
and then congratulates himself on devising a 
rnachuie which will transport him rapidly from one 
place where he is unhappy to another where he is 
not less unhappy 

The wheel of life takes a full turn and, like the 
durum clock which awakes us to another day’s 
labour, science awakes us at intervals to a now 
world Galileo escaped with the comfortable 
pumshmont of being immured in his own study , 
but some of his contemporanos might have gone 
bo the stake for the simple proposition that the 
sarth goas round the sun After some centuries of 
intense study and research, the universe is still 
mysterious, more mysterious than to Galileo and | 
his inquisitors , and if Einstein, Eddington, or 
Jeans were asked the simple question, “ Does the 
Barth go round the sun ^ ” the answer, we suppose, 
would not be a plain yes or no Whatever that 
answer may bo, however incomprehensible the 
mathematics used for its demonstration, there 
w ouid be no auio da /e, no question of martyrdom 
Epjrur SI muove — though the modern world is able 
on occasion to devise subtle forms of persecution 
for the man of science 

The impossibility of reaching finality is part of 
the lure of science, and, in a sense, of the “ Worth 
of Science Turning to medicine, Sir Richard 
Gregory said, with perhaps a 8(mp(;an of eupenonty, 

When a savage is ill, ho naturally attnbiites 
his sufferings to some enemy within him, and to 
witchcraft putting the enemy there ” As regards 
certain diseases, that is apparently also the present 
view Dr H V Newsholme in his essay on certain 
aspects of encephalitis Icthargica, entitled “ Health, 
Disease, and Integration ”, attributes this disease 
in man to a lock of balance “ within him ” Owing 
possibly to some evil thought or memory, to some 
repression, the body cells l>egin to behave in a 
pecuhar way Encephalitis lethargica has secured 
a new victim We must not exclude the possibility 
of learmng from the untutored savage, though he 
may not have the hebdomadal privilege of reading 
Nature The wise men of the east have wrested 
secrets from the book of Nature by the simple 
method of doing nothing, secrets which Homo 
sapiens of the west would not have discovered by 
fevered activity 

Who shall point the way to the birthplace of 
Chnst ? Sir Richard Gregory did not evade this 
aspect of his subject He properly reminded us of 
Lessing’s dilemma, the choice between truth and the 
impulse towards truth Leave the reahty of absolute 
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truth to its Creator and accept the imptilse towards 
truth as the guide of life, and we shall be as happy 
as George Meredith’s costermonger’s donkey, going 
bhthely along at a trot, merry m harness while w© 
have to serve Happy—and humble too Is it not 
one of the greatest assets in the balance-sheet of 
science that it teaches those lessons of true humility 
which helped and comforted Bunyan’s pilgrim on 
his weary progress ?— 

He that is humble over shall 
Have God to be his guide 

T Ll H 


Man and his Universe 

Man and hts Universe By John Langdon Davies 
Pp will -I- 334 + 14 plates (London Harper 
and Bros , 1930 ) net 
HE author of this book has set forth in non 
technical language a senes of pictui'es of man 
and the universe as seen by our primitive ancestors, 
by men of the Middle Ages, and by those who 
lived durmg the Renaissance, the Daiwmian epoch, 
at the end of the nineteenth century, and finally 
in 1930 We may say at once that, when reconciled 
to the occasionally journalistic style, the reader 
tan study the book with profit and interest 
may cnticme points of historical detail and feel 
unconvinced by some of the lessons the author 
draws from modern science, but wo must admit 
that on the whole the work w well done, and that 
at all events it makes a good story 

Mr Langdon Davies’s mam position is that 
science from one aspect is poetry (concealed by 
text books) and from another a search for God, m 
the course of which a senes of new gods are dis¬ 
covered To explain the influence of science on 
religion, Mr Langdon-Davies quotes W K Clifford 
“ The character of the emotion with which men 
contemplate the world, the temper m which the^ 
stand m the presence of the immensities and tht 
eternities, must depend first of all on what th©} 
think the world is ” 

Mr Langdon-Davies is quite right in holding 
that, to understand our present outlook on life 
we must know something not only of savage 
superstitions and modern science, but somethmg 
also of the thought of the intervening two thousand 
years He overlooks the earliest part of this time 
—the age of the pre-Anstotehan Greek philo 
sophers, and also that of the first Christian syn 
thesis of knowledge, which was predominantb 
Platonic and Augustmian He assumes that th( 
influence of Aristotle was supreme throughout thi 
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Dark and Middle Ages, and does not adequately 
[ippreciate the change in thought produced by the 
t e-discovery of Aristotle’s works by Europe in the 
thirteenth century Hence his medieval picture is 
true only of the time of the later centunes, when 
the charactenstic thought of the Middle Ages was 
[hawing towards its close , but of that period he 
^ives a fair representation 

The later Schoolmen, and especially Albert us 
Magnus and Thomas Aqumas, put together a new 
Mynthesis of knowledge, in which the science of 
Aristotle was combined with Christian dogma m 
a rational and consistent whole Hence, at the 
Renaissance, to attack Aristotle was to attack the 
Cathohe faith, and innovators hod to walk wanly 
The Scholastic scheme regarded the earth as the 
centre and man as the meaning of creation, and 
the apprehension of God by the exercise of reason 
as the object of man The sublunary world was 
imperfect and subject to change, but the celestial 
spheres were faultless and unchangeable, spheres 
indeed because the sphere is the ‘ perfect ’ form— 
here again, let us note, is a survival of one of 
Plato’s ideas 

Ptolemy himself Imiked on his system of astro 
nomy only as a mathematical exploration of the 
facts, and St Thomas regarded the geocentric view 
of the universe as a hypothesis, but less clear¬ 
sighted men took it as indubitable reabty, both 
from the evidence of the senses and from Chris¬ 
tian dogma Hence the ('opermcan system, when 
understood as a representation of fact, involved a 
true revolution in thought Mr Langdon Davies 
jiomts out that Copernicus and Kepler were search 
mg for mathematical harmonies and simplifications, 
but he misses the interesting connexion between 
their Mews and the Platomc and Pythagorean 
background, which survived beneath the pro 
dominant Aristotelian ism of their day 
^ Following mainly in the footsteps of Prof Burtt, 
Mr Langdon-Davies draws a contrast between the 
world of Anstotle and Aquinas and the world as it 
appeared when Galileo and Newton had done their 
work The first was a world essentially os it appears 
to the senses and was interpreted in human terms, 
a world of colour and form, of truth, beauty, and 
goodness—or perhaps their opposites In the 
second, the sole reality of the universe was matter 
in motion, regardless of human values, desires, 
or welfare Although Newton and his immediate 
followers still saw God in Nature, m the eighteenth 
century the philosophy developed from Newtoman 
science led through mechamam to matenahsm In 
the mneteenth, Lavoisier showed that matter was 
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indestructible and unchangeable in amount, Dalton 
put the old atomic theory into modern guise, and 
Joule estabhshed the pnnciple of the conservation 
of energy Finally Darwin and Wallace seemed to 
have brought man himself under the iron sway of 
‘ natural law ’ 

There seemed little more to learn and nothing 
much to do The whole of Nature appeared to 
point to determinism But, while nineteenth 
century science was reaching its climax, the new 
renaissance was coming into being Matter, which 
the plain man thought he understood as inert, solid 
lumps, was resolved into electric charges, sparsely 
scattered through the vast empty spaces of atoms, 
and lachoactivity showed that some atoms at least 
are not eternal Quantum mechanics destroyed the 
idea of continuity, and the principle of uncertainty 
within the atom threw doubt on determinism as 
an ultimate character of Nature Finally, the 
principle of relativity showed that many things 
thought to l>e absolutes depend on circumstances 

Mr Langdon Davies has us much right as the 
rest of us to draw what conclusions in philosophy, 
religion, and morality scorn to him to follow from 
these recent revelations The old orthodoxy and 
nineteenth century matciialism are alike dead to 
him, and the chief consequenceH of the modern 
outlook on life are the removal of the sense of fear 
—fear of most of the evils of this world and of any 
other—and the passing away of the longing for 
immortality and of other ago long desires which to 
him seem to be beyond our reach, if not meaning¬ 
less Mr Langdon Davies will not expect us all to 
see eye to eye with him, but we can at least agree 
that the change priniuced in philosophic thought 
by the now scientihc renaissance is and must be 
profound W C D D W 


Science and Armaments 

The Problem of the Twentieth Century a Study in 
International ReMionshtpa By David Davies 
Pp xvu+795 (Iwondon Ernest Benn, Ltd, 
1930 ) 218 net 

AJOR DAVID DAVIES has given us a very 
fine and weighty book It is an admirable 
illustration of the power of one defimte idea, 
strongly held, to organise a great mass of knowledge 
and make it all subserve one supreme point This 
pomt to Major Davies is the need of an international 
police force to secure the obedience of the world to 
the dictates of the League of Nations It is not a 
new imntj of course The French put it forward 
when the League was first started, and ever since 
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the critics of the Lea^e have been saying, “ What 
can the League do to enforce its will, when it is 
faced by a recalcitrant Power, stronger than those, 
like Greece, Bulgaria, Jugoslavia, or Albania, 
with whom it has hitherto dealt ? When a senous 
crisis arrives, will it not be defied and the world 
plunged ogam into anarchy and war, worse, no 
doubt, than we suffered in 1914-18 ^ ” It is be¬ 
cause Major David Davies has felt so deeply the 
force of this argument and the horror of the pro¬ 
spect that he has been moved to write this eloquent 
and persuasive book 

The author assumes all the dangers of the present 
situation at their worst, and sets to work to plan 
a complete and watertight scheme to meet them 
For, granting his premise and granting the feasi¬ 
bility of winmng the assent of the Powers to it, 
nothing could be better thought out or fitted 
together than what he has given us It is well 
worth the somewhat considerable time needed for 
reading nearly 800 large pages to see how he presses 
all the resources of literature and knowledge into 
the service of his cause History m abundance, 
politics, statistics, even poetry, find a place But 
how many people will bo found to read the book, 
good as it IS, or still less, to buy it ? Every sincere 
sympathiser—and it may be predicted that any¬ 
one who gets through will sympathise-^will join 
with this reviewer m an earnest wish that the 
author himself, or someone for him, will issue an 
abridged edition m a quarter of the volume, at a 
tenth of the price 

Major Davies’s plan is simple and attractive It 
has the great merit that every part of it has some 
foundation, either in the actual constitution of the 
world 01 of the League, or in the recent achieve 
ments of science and human thought In the first 
place, there is to be what we might call an inter 
national General Staff, which would be recruited, 
as the Secretariat of the League now is, from all the 
signatory nations according to their weight The 
pnnciple of the ‘ bar^nie which is followed in 
assessing the contribution of the States Members 
of the League, is often invoked by Major Davies 
m this and other connexions As the force is to 
b^ essentially of a police nature m r^ard to its 
duties, its chief would be called the High Constable, 
and this post might at first be held by a Frenchman, 
but only for a short period of years Then there 
would be other constables at the head of the 
different sections—mechamcal warfare, navy, air, 
and gas—into which the force would naturally be 
divided But the central permanent staff would 
be but small, and arrangements would have to be 
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made for speedily enlarging it at times of crisis 
by drafting into it the national quotas which all 
States members would tram m their own countries, 
and which would be under their own control except 
when drafted mto the international force 

In this matter Major Davies appears to us to show 
best his good judgment and his sense both of com 
promise and of the pohtically possible It should 
be, he thinks, m the discretion of the national 
governments whether their quota should be sent 
for the particular service , but he looks to the 
growth of the community spint, to the fact that the 
expenses would be Imme by the community and 
that those who need protection themselves would 
be inclined to help in the protection of others, to 
secure that sufficient forces were always available 
to repress the aggressive or disturbing Power 
But, in order to make concentration os quick and 
easy as possible, it is suggested that besides the 
headquarters, which might well be placed in 
Palestine, there should be umt bases of the mter 
national force all over the world Strategic 
points and centres of existing international con 
tact would be carefully chosen, such as Suez, 
Gibraltar, Panama, and it might always be made 
worth while for any Power, say the Turks in Con 
stantmople, to allow a part of their territory to 
used for this purpose, either by a substantial pay 
ment or by concessions elsewhere Because—anti 

this IS one of the strongest two arguments in Major 
Davies’s favour—he can count confidently on so 
large a saving in the general expenditure on arma 
ments, that the world could afford to do well what 
he regards as the most necessary part of the whole 
For it will be understood that it is as a step towards 
general disarmament that the scheme is planned 
If the nations could gam a sense of security from 
the proposed international force, they would be 
content to let their domestic forces be cut down to 
a point of which the position of Germany imder 
the Treaty of Versailles is the standmg model 
We have left to the lost what is perhaps the 
strongest, certainly the most impressive, of Major 
David Davies’s arguments It is the side which 
links up his case with science He shows how 
the War was a turning pomt in the evolution of 
armaments, due to science , and that the process 
has gone on with increasing rapidity ever smoe 
The air and gas are the two outstanding oases 
One modern fighting aeroplane, we are told, could 
ward off and possibly put out of action a thousand 
aeroplanes of the pre-War or early War type, and 
the chemists go on makmg more and more deadly 
gases, m spite of several international undertak* 
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mgs not to uae any This appalling fact gives 
the author his most effective argument ‘‘Hand 
over ”, he says, ” all those recent and future ap¬ 
plications of science to warfare to your new inter 
national police force, and let domestic armies be 
content with pre-War armaments ” Would that 
the nations would agree ^ 

One feels at the end of this most suggestive book 
that it would prove as easy to persuade the world 
to turn all its swords into ploughshares as to 
adopt Major Davieses suggoations Meanwhile, let 
us labour incessantly to improve the existing 
machinery of the League and to carry out our 
existing obligations In this we shall have his 
support, no doubt, as he has our sympathy for 
his ingenious and further reaching scheme 

F 8 Marvin 


Bacteriology 

Medical Research Council A System of Bacterio¬ 
logy tn relation to Medicine Vol 1 By F W 
Andrewes, J A Arkwnght, J E Barnard, C H 
Browning, W Bulloch, H Chick, A D Gardner, 
A Harden, H McCombie, J W McLeod, E K 
Rideal, R St John Brooks, A Slator, H G 
Thornton Pp 374 +18 plates (London H M 
Stationery Ofhee, 1930 ) 2ls net 

N Chapter i —” History of Bactenology ”— 
Prof Bulloch leads us from the ancient 
theories of epidemic disease and the discoveries of 
Leeuwenhoock, through the work on spontaneous 
generation and many of the fascinating, though 
imperfect and often erroneous, results of some of 
the early investigators up to the bnlhant work of 
(3ohn, Pasteur, anS Koch We are glad to read the 
high tnbute given to the work of Cohn, who has 
bet.n largely overshadowed by the man whom he 
discovered—Robert Koch The work of Pasteur, 

Koch, and many other bnlhant investigators is 
given Very fully, and the author finishes off with 
the history of the immunity doctnnts Our only 
regret, in reading this chapter, is that much more 
space has not been given to Prof Bulloch We feel 
sure that this article will bo read and re read many 
times by all ardent baetenologists, not merely 
because it contains such a mass c4 interesting par¬ 
ticulars, but also because of the stylo m which it 
has been written The illustrations are of supreme 
interest, and, might wo add, we are glad to see m 
this volume many illustrations which are regretfully 
absent from the volumes which have been issued 
The short chapter on morphology will prove of 
value, though we think the more bactena and 
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bacterial vanation is studied, the less importance 
wall be attached to morphology 

In Chapter in Rideal deals with the physics of 
the bacterial cell and McCombie with bactenal 
pigments, while Chapter iv is concerned with 
growth and reproduction of bactena A great 
deal of work has boon summansed in these chapters, 
but the most interesting, and we think the most 
valuable parts, are those on cell division, colony 
formation, and spore formation, by Dr Gardner, 
and on the life cycle of bactena, by Thornton The 
work of these authors makes us go back and re¬ 
read with greater interest and much more apprecia¬ 
tion the work of the late Prof Lbhnis 

Chapter v , on the theory of disinfection, is of 
great interest, and quite well written There are 
many suggestive thoughts in it, but we consider 
its practical value somewhat limited We would 
have expected some information as to the action 
of common disinfectants on vanous types of 
bactena In the section by C H Browning, which 
18 very good, the selective action of the vanous 
dyes 18 emphasised, but this selective action is 
almost as well marked with the antiseptics m 
common use , so much so that the usual Rideal- 
Walker test for antiseptics is regarded by us as of 
very little value In a ‘ System * of this import¬ 
ance, so many omissions of points of practical value— 
unless a further chapter on disinfection is to appear 
m subsequent volumes—renders this chapter a 
very imperfect one 

Chapter vi , on the metabolism of bactena, by 
Arthur Harden, is such as one would expet from 
HO distinguished a bio chemist It is very readable 
and should prove of considerable value to all 
scientific bacteriologists 

Prof Mclweod's work on the reducing action of 
bacteria, the production of peroxide and its beanng 
on anaerobiosis, has already taken a prominent 
place in bacteriological literature We expected 
ill the chapter on bacterial respiration to have a 
paper somewhat unusual in character, of scientific 
interest and of practical value We have not been 
disappointed It is a chapter well worth careful 
study and thought 

In Chapter viii Sir Frodenck Andrewes has under 
taken an extremely difficult task Classification 
18 needed, and to bring order out of the present 
chaos 18 a worthy ambition We have in this 
chapter a very accurate aecount of the vanous 
attempts, the successes, and the failures, and then 
we are given the entena for classification—the 
morphology, cultural characters, etc The author 
concludes that ” m any given case it is the sum of 
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the vanoufl characters which counts After we 
hare read the chapter, we feel that though the 
principles have been carefully demonstrated, we 
are to day no nearer an accepted and mtemational 
classification or nomenclature than we were years 
ago We would like to have said more about “ the 
marriage between Northern names and Latm 
terminations”, but perhaps the polished language 
of the ai^thor is a better protest against these 
‘ barbatisms ’ than our more vigorous language 
would have been 

Chapter ix deals with vanation In this chapter 
there is a great deal of new work, much of it based 
on the researches of the author The material is 
of very groat importance, and the facts are all well 
put The general literature on this subject is very 
confusing, and we welcome the attempt—and we 
think the successful attempt—to make it clear 
The chapter requires careful and thoughtful reading, 
but it will well repay the tune and labour spent on it 

Taking this volume as a whole, it is the most 
interesting one yet issued, and, m itself, wiU give 
this ‘ System * a very high place in bacteriological 
hterature J M Beattie 


Biological Control of the Coconut Moth 

The Cocmni Moth in Fiji a History of tfs Control 
by means of Parasites By Dr J D Tothill, 
assisted by T H C Taylor and R W Paine 
Published for the Government of Fiji Pp 
vu + 269 (London The Imperial Bureau of 
Entomology, 1930 ) 31s 6d net 
HIS sumptuously produced volume is m reality 
a detailed account of a single experiment in 
applied entomology It is concerned with the 
biological control of a species of moth the larva 
of which, m attacking the coconut palms of Fiji, 
threatened the copra industry of those islands 
with disaster The insect m question, Levuana 
irtdescens, belongs to the family Zygesmd® and, so 
far as is known, is confined to Fiji Its larvae, by 
destroying the foliage of the coconut, converted 
what were ongmally waving green fronds into 
remnants of miserable lifeless grey Since the 
insect proved to be free from parasitic enemies, 
this fact in itself suggested that its original home 
may be in some land other than Fiji It also 
appeared probable that the mtroduction, under 
favourable conditions, of some effective insect 
enemy might go a long way towards solving the 
problem of its control The present volume is a 
record of how this theory was translated into 
praot4pe 
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Since a search among the Pacific islands for 
Levitana in its native home, where it would most 
likely be subject to attack by parasites, proved 
fruitless, recourse had to be made to albed coconut 
pests Insects of the family Zygeemdee axe rarely 
destructive, but the species Artona catozantha is 
known to attack coconuts m Malaysia and Java 
It proved, furthermore, to be subject to attack by 
the Tacbinid fly Piychomyia remota Since ArUma 
and Levuana are closely related, it appeared prob 
able that a parasite of the former genus would 
find the Levuana an acceptable host The cam¬ 
paign hmged on this possibility and, after con¬ 
siderable difficulties, the Tachinid fly was eventually 
introduced into Fiji The success of the experiment 
was remarkable six months after its mtroduction, 
the fly had spread throughout the areas of Fiji 
affected by the Levuana, and many of the out 
breaks had subsided entirely owing to the destruc 
tive effects of this parasite upon the caterpillars 
of the moth There has, to-day, been no out¬ 
break of the pest for more than three years, and the 
copra mdustry of Fiji has been extricated from an 
awkward predicament by this fortunate biological 
expenment 

The history of the campaign is desonbed in detaul 
in this volume the structure and life-history of 
the moth are elaborately dealt with and the para¬ 
sitic Ptychomyia is similarly discussed Alhed 
Zygromd moths and their natural control also 
come m for treatment, and there is a wealth of 
text-figures and beautifully executed coloured and 
half-tone plates appended The whole volume 
thus serves as a detailed permanent record of an 
expenment of equal importance to those achieved 
in Hawaii and elsewhere No^similar biological 
triumph has so for been placed upon record m so 
complete and elaborate a form The high price 
of the volume may mibtato against its rapid cir 
culation, but all whose business is concerned with 
pest control will need to add it to their bookshelves 
It should prove a valuable propagandist source in 
that it will focus attention upon the possibilities 
of biological control—when it is applied intelligently 
to problems amenable to this method of solution 

A number of entomologists, administrators, and 
others have played their part in the campaign 
recorded To each of these we tender our smoer© 
congratulations upon an achievement that should 
rank high m the annals of apphed entomology 
The Imperial Bureau of Entomology, which pub 
hshed the volume on behalf of the Fiji Government 
also deserves commendation for the faultless styk 
in which it has been produced A D Ihms 
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Our Bookshelf. 

Lord Balfour %n h%s Bdaixon to Science By Lord 
Rayleigh Pp vui+46 (Cambridge At the 
Umversity Press, 1930 ) 2s 6d net 

Following the death of the Earl of Balfour, F R S , 
Chancellor of the University of Cambridge, which 
occurred on Mar 19 letst, an obituary notice by his 
kinsman, Lord Raylewh, was published m the 
Proceedings of ike Roycu Society This memoir was 
limited to an account of liird Balfour's early 
history and mental development, his scientific and 
philosophical thought, and his admmistrative work 
for scientific, industnal, and medical research 
ljuite justifiably it was soon realised that, beyond 
strictly scientific circles, there was an interested 
public desirous of knowing about those very matters 
detailed therein, their kind and substance Ac- 
rordmgly, the memoir has been republished, with 
d photo^ph as frontispiece 
In all probabihty the pubho referred to would 
liave welcomed more about this many-sided per* 
Honahty m fields of knowledge and inquiry which 
embraced science The earher part of the memoir 
recalls Balfour’s upbnnging, and the springs of 
scientific interests which welled up m the family 
brotherhood and sisterhood and immediate con 
nexions As regards the latter, Lord Sahsbury, 
Hometime Prune Munster, was Balfour’s uncle, 
liord Rayleigh (father of the wnter of the 
Mftemoir), his brother-m-law We are told that 
diroughout his hfe Balfour hod the highest ad¬ 
miration for Darwm, because ”, he said, ” he 
was not a partisan—he really wanted to find out 
the truth—an attitude of mmd seldom found 
among men of science, and never among theo¬ 
logians ” Rather contrariwise, an extract from 
L^y Rayleigh’s journal, June 16, 1892, records 
that “ Paderewski was at the Royal Society soir^ 
last mght, and m discussmg it Arthur remarked of 
the scientific guests, * They are the people who are 
clian^png the world and they don’t know it 
Politicians are but the fly on the wheel—the men 
of science are the motive power ’ ” 

Throughout this study no passing allusion is 
made to Lord Kelvin, yet contact with Balfour 
must have been close and cordial, and fraught with 
inherent interest He was, in fact, president of the 
Iloyal Society at the date of the soiree mentioned 
above 

State of Arkansas Arkansas Oeologtcal Survey 
Bulletm 3 Geology of the Arkansas Paleozoic 
Area, vnth es^ct^ reference to Oil and Gas 
Possibilxites By Carey Crorieis Pp xx+467 
+ 45 plates (Little Rock, Ark Arkansas 
Geological Survey, 1930 ) 

The area covered by this work is some 25,000 
square miles m the central, northern, western, and 
north western parte of the State of Arkansas, con 
i^fcitutmg the highlands and embracuig the well- 
known phyaiograpluo elements the Ozark Plateau, 
Ihe Arkansas River Valley, and the Ouachita 
Moontaine The volume is of mterest to geologists 
generally because of the good account of the 
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different jmleeozoio faunas given, an account en¬ 
hanced m value by the excellent illustrations of 
the characteristic fossils In fact, the illustra¬ 
tions as a whole are such a conspicuous feature 
that they may almost be said to make the book 
Certainly, some of them depicting field-features 
would adorn many a well recommended text book 
of physical geology, and it is a pity that they are 
comparatively lost m a State survey memoir 
With regard to oil and gas possibihties, the 
Ouachita Province is regarded as unfavourable, the 
Arkansas Valley implies for the most part dry gas 
resources, and the southern part of the Ozark high¬ 
land has a slight cliance of oil production There 
IS a sidehght on the apphcability of the carbon 
ratio theory in connexion with the gas prospects , 
some of the ratios of the Carboniferous coals are so 
high £18 eighty eight, which should rule out any pos¬ 
sible existence of gas fields , these ratios, in point 
of fact, are without significance, since some of the 
largest producing gas fields are located in such 
terrain 

This is a readable memoir It gives a clear im¬ 
pression of the pure and economic geology (m so far 
as oil and gas are concerned) of a vastly mterestmg 
region, and in style and presentation breaks away 
from tlie more monotonous conventions of the 
national survey There are two maps included, 
both tectc>nic, one depicting structural axes of the 
Arkansas Valley and Ozark Provinces, the other, 
axes of the Ouachita Mountam Province 

H B M 

Sedimentary Petrography with Special Reference 
to Petrographic Meth^ of Correlalion of Strata 
and to Subsurface Oil Geology Bv Henry B 
Milner Second (revised and complete) edition 
Pp XXI+514+40 plates (London Thomas 
Murby and Co , New York D Van Nostrand 
Co , 1929 ) 21a net 

Milner’s '' Sedimentary Petrography ” is essenti¬ 
ally a laboratory manual and text-book It incor¬ 
porates two previously published works by the 
same author—“An Introduction to Sedimentary 
Petrography” and “Supplement to an Introduc¬ 
tion to Sedimentary Petrography ” 

In the new volume the author’s aim has been to 
provide a comprehensive text-book of the petrology 
of all types of sediments, consolidated as well as 
incoherent Not only, therefore, is the text of the 
earlier volumes amplified and brought up-to date, 
but also much entirely now matter has been added 
Chief among this is a len^hy chapter on the 
petrography of the consolidate sediments, that 
18 , limestones, shales, etc , as opposed to loose sands 
In another now chapter the author discusses at 
some length the desirability of the employment 
in the study of soils of the methods of examination 
of sedimentary rocks dealt with earlier in the text 
The whole bias of the book is admittedly to¬ 
wards the examination of sedimentary rocl^ by 
study of their ' heavy residue ’ content, with 
emphasis on the economic applications of the 
results obtainable Commendaole features are 
the numerous diagrams and plates, and the large 
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number of roferencee in the text to onginal papers 
There is also an extensive bibliography 

The practical study of sedimentary rocks has 
been much to the fore in recent years To all 
interested, whether from a scientific point of view, 
as oilfield geologists, or as soil mineralogists, this 
manual should prove invaluable 

Production Ctmdiiiom, Organmdi(m and Results of 
Czechoslovak Farming Edited by Dr Vladislav 
Brdlik Part II Pp 242 4 - 79 (Prague State 
Agncultural Institute, 1930 ) 24^ 

An elaboration of statistical material touching the 
production and yield conditions in Czechoslovakian 
agnculture is set forth m this volume The material 
IS based on returns from 1652 farms for the years 
1909-1913, and contains, on one hand, deductions 
from the statistical material published in Part I 
with comparisons from a tern tonal point of view, 
and on the other hand, a cntical consideration of 
the data from the point of view of representative 
investigations The question bnngs into relief the 
changes in the oiganisation of farms and the results 
of their workings m the case of transition from the 
intensive and highly developed western methods to 
the extensive system as now practised in Czecho¬ 
slovakia The deductions arrived at from the vanous 
points of view form a basis for meosuies of practical 
and economic poUcy (for example, customs, fin 
ance) and for scientific purposes, and so on The 

{ lublished material also has a histoncal significance, 
or it shows farming conditions as they existed 
before the great changes produced by the War 
The data, os worked up, provide a basis for vanous 
economic calculations, as they represent stabilised 
and normal relations both m regard to pncos and 
methods of farming, and the method of presenta¬ 
tion makes it possible to use the material in the case 
of changing price conditions It is claimed that 
this published statistical matenal will remain a 
basic and firm starting-point for the study of what is 
translated as the dynamic economic phenomena** 
For convenience of reference the critical examina¬ 
tion of the data by Dr Stanislav Kohn is given 
m French and German as ell os Czech, similar 
treatment being given to the mtroduction, chapter 
headings, and certain tables 

Chinese Civilization By Prof Marcel Granet 
Translated bv Kathleen E Innes and Mabel K 
Brailsford (The History of Civilization iSenes ) 
Pp xxni + ^4 + 12 plates (London Kegan 
Paul and Co, Ltd , New York Alfred A 
Knopf, 1930) 25a net 

Db Grankt*s study of Chinese oivibsation ranges 
from the begmmngs as set forth in the traditional 
account of the Tsu-King down to the end of the 
second |lan dynasty in the early years of the third 
century ad It falls into two parts In the first 
the political history is briefly surveyed In the 
second the constitution and development of Chinese 
society IS reconstructed M Granet deals cntioolly 
with the traditional history and shows it to be an 
ideal projected into the past by antiquarian recon¬ 
struction and roviodeUing of the materials Up to 
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the present the auxihary studies of ethnology and 
archflsology have thrown little bght on the pn^leniH 
of tradition, and M Granet constantly emphasist 
the need for excavation At the same time, he h 
prepared to put it forward as a working hypothesis 
that Chinese civilisation is to be explainra by the 
contact of two pnncipal civilisations, one a civihsa 
tion of terraces and millet, and the other a civihsa 
tion of nee and the low lying plains M Shiro 
kogorov*s investigations of the physical anthropo 
logy of Northern China would appear to support 
this view 

In his second part, in dealing with Chinese society 
M Granet accepts tradition, but interprets it by a 
correlation with the evidence of the histone periods 
This makes possible a reccttintruction beginning 
with the initial orgamsation among the peasani 
families and rural communities of the plains, pass 
mg on to the foundation of tlio chieftainships anr 
the seignoral towns, and ending with the state oJ 
society at the beginning of the empire Here M 
Granot’s w^ork is a bnlhant piece of interpretation 

Birth Control on Trial By Leila Secor Florence 
Pp 160 (London George Allen and Unwin, 
Ltd , 1930 ) 5s net 

Thk enthusiastic claims of the contraceptive 
literature of a few years ago have now given way 
to a general impression that there is no satisfactory 
method of preventmg pregnancy This is con 
firmed by an investigation undertaken by Mr^ 
L S Florence at the Cambridge Birth Conti ol 
Clinic, and now published under the title of “ Birth 
Control on Tiial *’ Her conclusion that such 
methods os can be recommended are too com- 

5 heated and unrebable is fully justified Every 
octor sees occasional patients whom he must warn 
to avoid pregnancy, and to such warning there 
ought to be added some instruction concermng 
methods There is obviously a demand for re 
search into this subject, which can only be under 
taken by the medical profession The book is not 
intended to hold a brief for the ethics of birth 
control, but some of the case-histories it contains 
are sufficiently tragic to shake the convictions of the 
most confirmed opponent of contraception 

General Practice (Some further Experiences) By Dr 
Ernest Ward Ppiv + 108 (Ixindon John Bale, 
Sons and Damelsson, Ltd , 1930 ) 3^ 0d net 

Dr Ernest Ward’s second book on the joys and 
troubles of general practice is as entertaimng as hi'i 
former “ Medical Adventure ”, m which were de 
senbed climcal, obstetric, and pathological expen 
enoes The present volume is devoted to the othei 
side of a practitioner’s life, and covers a wide range 
of subjects, from where and how to secure a practice 
to when and whom to marry The chapters on the 
arrangement of the day’s work, and the attitude of 
the doctor to his patients, his colleagues, and un 
orthodox treatment, are particularly good Thf 
author disclaims any mtention of mving advice, bur 
every page contains the equivalent of years of 
expenence The book is sure to be of mterest to 
every medical man 
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Letters to the Editor. 

[The Editor does not hold hwnself responsible for 
opinions expressed by hxs correspondents Eexiher 
can he undertake to return^ nor to correspond unth 
the writers of, rejected manuscripts intend^ for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Stellar Structure 

In Nature of Jan 3^ Prof Milno 'wntos that my 
theory of stellar structure accounts for the existence 
of giant, dwarf, emd white dwarf stars, “ only at the 
cost of ad hoc hypotheses quite outside physics It 
assumes stars to contain atoms of atomic weight highei 
than that observed on earth, and it assumes them to 
be relentlesaly disappearing m the fonn of radiation , 
it appeals to discontinuous changes of state conse 
fluent on successive ionisations, for which thei-e is 
little warrant ” 

This seems to me a mass of highly concentiuted m 
ao< uracy My actual h> jiotheHeH are that tlie stars 
we observe m the sky must be stable and need not be 
gaseous , it seems odd to describe these as “ od hoc 
hypotheses quite outside physics ” What Milne 
describes os ‘ assumptions ” arc inferences after the 
mam results have been obtained After the Russell 
diagram has been obtained an atomic number of 95 
seems to give the best fit with observation, but I couhl 
have “ assurneil ” a far lower number and obtaimd 
quite a good fit Incidentally, no other theory gives 
any fit at all—or even anything to fit The ajnieal 
*‘to discontinuous changes of state” aiqx^rs to be a 
highly coloure<l description of the fact that 1 find that 
^bands of stability anil instability alternate 

I find it hard to believe that other astionomers 
understand my theory as little as does Prof Milne 
If they do, he is no doubt right in saying that the 
majority do not accept it 

I am not writing to challenge Milne’s inaccuracies 
HO much as to oak wliether his new theory must not 
ultimately prove identical with my own iheoiy, which 
” the majority of astronomers do not accejit ” Wo 
start out on the same roa<l, by not sending eye to eve 
with Sir Arthur Eddington Milne’s recent dm 
covenes™ that mass and luminosity ai'e independent, 
that the mass luminosity relation is a happy (oi un 
hapuy) accident, etc —are merely old familiar land 
marks on a road which I travelled and described fully 
in Nature and Mon Not B A S more thaii ten 
years ago 

Milne and I part company on the (question of stellar 
boundary conditions The classical Emden solution 
starts with a finite density at the star’s centre and 
integrates outwards Eddington, and then I, fol 
lowwl Emden in thinking that Nature wew boimd to 
look after the boundary conditions somehow or other 
Then I noticed (“Astronomy and Cosmogony”, 
§§ 80, 81) that what appears to be a single solution in 
a star’s interior, spromls out into a whole tassel neai 
the photosphere , it proves to be merely an asymptote 
to a whole family of solutions which coirespond to 
different boundary conditions This shows tnat any 
boundary condition con be satisfied, so that “ the in 
fluence of the special conditions which prevail at the 
surface soon disappears as we pass inwards into the 
star ” (1 c § 80) 

This fimdamental point can bo illustrated by a 
simple model suggest^ by Milne (M N , 90 , p 53) 
Represent a star by a sphere of copper s with a heating 
coil at its centre, euid its photospheiic layers by s', a 
thin coat of asbestos, paint, or other substance Vary 
ing the substance of s' represents vaiying the photo 
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spheno conditions of a star, we wemt to find how 
interior conditions depend on s' Milne solves the 
problem wrongly, as I think, and concludes that the 
sphere^ coated with asbestos will be “ much hotter 
inaide ” than one wholly of copper, “ for it is jacketed 
by a bad conductor ” As every plumber Imows, this 
js not so, only a thick layer of asbestos will make 
things much hotter inside It is, I think, the same 
with the stars Whatever the photospheno condi¬ 
tions, the photosphenc layers are not thick enough to 
make any real diffeience 

Thus Milne’s involveil procedure of integrating 
in^vartls, getting inhmto or zero density, and then 
Jotting masses of unsupported gas crash to finite 
densities seems to me all unnecessary , he could have 
assumed a finite cential density to begin with and 
integratcfl outwards, and as this is the exact pro¬ 
cedure followed in my theoiy I cannot see how our 
final results can bo different—unless one of us makes 
a mistake m analysis or arithmetic 

It IS, of course, also the procedure followed by Edding¬ 
ton in his (lassie paj^ers Whore 1 differ from Edding 
ton is not on general (juestions of procedure , it m that 
ho thinks a star’s (entre must be gaseous, whereas 
I do not Also, we differ as t-o whetliei his very 
restnetod model with ktj constant is a very good or 
A very bad model Milne Hj»r>eaiH to have followed 
Eddington so far in tying himself down to this 
particular I'estnction Unless I am gieatly mistaken, 
all tliat is essentially novel in his theory (as shown 
in Figs 1 and 2 in his Naturf article) will vanish 
to nothing as soon as he frees himsolf from this im¬ 
possible and misleading restlu tion 

J H Jkans 

(lev eland Lodge, Dorking, 

Jan 5 


Aurora Display and Magnetic Disturbance 

On Saturday evening, Dec 20, at about 18 h 35 m , 
I noticed that the sky was strongly illuminateii along 
the northern horizon, the light extending about 40^ 
in azimuth, ^vIth its centre, os near as could be esti¬ 
mated from the jiosition of the pole star, true north, 
and a maxmiiim altitude of about 16^ It was at 
once suspected os an auroral arch, but as the magnetic 
curves which hofl come off that morning show^ the 
magnetic conditions to bo exceptionally quiet, some 
doubt was felt as the aui oral character of the light 
A HuspicKin was entertained that it might be due to 
the illumination of a sheet of very high cloud, though 
the sun was far below the horizon This, however, 
appeared unlikely, iioth from the length of time after 
sunset and from the fact that there was no illumina¬ 
tion over the western or nortli western horizon 

The light was kojit uiulei observation, and was very 
steady, with no indications of streamers, though once 
or twice there was a suspicion of a fiickor higher up 
in the sky At about 18 h 60 in the light began to 
fade out. commencing at the eastern end of the dis¬ 
play, and at 18 h 65 m the last traces at the western 
end had diBappeare<l 

That this phenomenon was an auroral display is 
confirmed by the magnetu curves which came off on 
the morning of Dec 22, which show that a ((uite 
notable magnetic disturbance was in progress at the 
tune 

The magnets began to be slightly disturbed at about 
1() h , a * bay ’ forming in the decimation trace, centred 
at about 17 h 10 m and the horizontal force falling 
to a minimum at 17 h The most notable feature 
of the disturbance was the fall in value of the declina¬ 
tion fjx)m a maximiun at 18 li 2 m , to a minimum 
at 18 h 63 m through a range of 39' 'The major 
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portion of this fall oooorred at a praotioally uniform 
rate between 18 h 28 m and 18 h. 08 m, during 
which interval the range was ST, followed by a sharp 
nee of 18' 

The chief feature of interest in this observation is 
that the auroral light persisted whilst the declination 
value was falling rapidly, and ceased at practically 
the same moment as that fall ceased There is some 
doubt as to the exact moment when the auroral light 
ceased to be visible It was certainly not later than 
18 h 05 m , but it may have been from one to two 
minutes earlier 

Now if the aurora and magnetic disturbance be 
attributed to a stream of loms^ particles emanating 
from the sun and reaching the earth's upper atmo 
sphere, consideration of the above conditions enables 
us to assign the nature of the charge earned by the 
particles For such a stream would, in the noriJiem 
hemisphere, bo proceeding from lower to higher 
latitudes, and descending earthwards in the vicinity 
of the pole, and considenng such a stream as equi 
valent to an electric current, the application of Clerk 
Maxwell’s ‘ corkscrew * rule shows that to produce a 
diminution of the westerly component of the earth's 
magnetic field (a decrease of westerly decimation), 
tlie charge carried by the particles must be negative 

When the stream ceased, it would be expected that 
both the ionisation of the upper atmospnere, caus 
mg the auroral light, and the magnetic defieotmg 
force would cceise at about the same time That 
the light should have first faded out at the eastern 
edge, and persisted longest at the western, remains 
unexplained 

It is worth noting that this magnetic disturbance, 
though not very large, is one of an unbroken sequence 
at approximately 27 days’ interval, persisting since 
December 1929 The eruption on the sun observed 
with the 8pectrohelio8ooj>e at Greenwich on Nov 26, 
as noted in Natxjrk of Deo 20, occurred about a day 
after the commencement of the November member 
of the senes 

The disturbances of this sequence have commenced 
throughout with the passage of solar longitudes 120° 
to 160° over the central meridian of the visible disc, 
and have lasted for 8 to 10 days, coming to an end 
with the meridian passage of solar longitude about 
30°, thus mtlicating exceptional activity over the 
sun's surface between these longitudes throughout 
the year 

J P Rowland, S J 

Ston> hurst College Observatory, 

Nr Blackburn, 

Dec 23 


The Latent Splitting of Bars undergoing 
Transverse Vibrations 

The formation of slip bands m bodies subjected to 
different kinds of stresses has been studied by several 
observers These have been regarded as dependent 
on the crystalline nature of the matenals More 
recently A Nodal i has given an mterestmg account 
of his ox^riments with marble, paraffin, and several 
metals, mustrated with numerous photographs 
While studying the variation of Young’s moduli of 
matenals under low stresses by a method similar to 
the one dosenbed by me,* it was noticed that con¬ 
siderable fluctuations occurred m the frequency of a 
fixed length of a bar when observations were taken 
over a long period of time These could not be 
ascribed to any sources of error Further, it was also 
observM that these distmct frequencies did not vary 
in any contiguous manner, but that certam defimte 
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values repeated themselves when a large number of 
obeervations was taken For many purposes tbese 
fluctuations are usually imored and a mean v^ue of 
the frequency determinea for a given len^h of the 
vibrating bar The observations reported nore, how 
ever, leave no room for doubt, as others have also 
pomted out, that a vibrating bar clamped at one end 
IB not a constant source of frequency at all What 
these fluctuations in reality signify is the purpose 
of this note to suggest 

These fluctuations m frequency can be explained on 
the assumption that the expenmental bar is in reality 
made up of a number of thinner stnps of nearly 
equal tmoknessea coupled together by cohesive forces 
It has been then found possible to work out a relation 
between the thicknesses of the component stnm of 
the bar and the distinct frequencies into which the 
bar as a whole vibrates from time to tune—the 
frequencies generated being the result of the action 
and reaction of the component parte on each other 

If L, etc , be the thicknesses of the component 
stnps of a bar of total thickness d, so that 

d = f J + + ijv, 

where N is finite emd small, and if n^, n,, n^, etc , be 
the distmct frequencies of the bar as a whole, it can 
be shown that 
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Since d, rij, n„ etc , are all measured directly, we 
have here a method of calculating the thickness ot 
the component strips into which the bar, although 
soimd to all appearances, really splits In support of 
this view of the phenomenon, it is interesting to point 
out that the actual Imes of ruptures, separateid by 
distances exactly predicted from the above theory, 
have been observed and measured in a large variety 
of substcinces under a microscojie These rupture 
lines are very sharp and nm parallel to the surface 
of the bar perpendicular to the plane of its bonding 
The agreement between the calculated and observ^ 
values of t's is remarkably good The substances 
examined so far molude, amon^ others, copper, steel, 
alumituum, marble, slate, and different kmds of wood 
All these matenals show the effect desenbed above 
very clearly In view of the ^neral nature of the 
phenomenon common to such different substances as 
wood and metal, and also in consequenoe of the 
fruitfulness of the idea that the expenmental bar can 
be looked upon as made up of a discrete number of 
thinner bars held cohesively together, it is here 
suggested that * latent splitting' is a more appropnate 
name for the effects observed than formation of ^ slip- 
bands which seem to refer to crystalline substances 
in particular 

Since the <'b and their differences for any material 
must be an mtegral number of times the thickness of 
its ultimate component parts, an interesting appbca 
tion of the theory sketch^ above leckls, with the power 
of the apparatus used m the present investigations, to 
a detemunation m the case of 

(o) Wood—of the mean diameter of its fibres 
(b) Metals and stones—of the thicknesses of crystal 
grains or distances between cleavage planes which 
are exact multiples of the lattice cell constant as 
given by X ray analysis Fiill details of theory 
and expOTments will be published shortly m a paper 
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in prepeatsUoa 
given here 


Only a few typical reeulta are 


I 

lUterUI 

1 from theorx 
la cm 

t from obe 
ttt cm 

Boxwood 

0-0746 0 0760 
(H)&d, 0 061 

oe 

oo 

Copper 

0 0888 0*0888 
0 0440,0*0666 

0 038 
0-046,0 070 

suite 

0-0442,0 042 
0-0381 ,0 0370 

0 045.0 040 
0 038,0 087 


Mmii 

dlMnetw of 
flbtw from 
theory In 
om 


Fibre 
dUmeter 
directly 
meaiurra 
in cm 


J«66xl0-* 


6 88x10-* 


fThe thlckneet of grain 
dednoed «• 006 24 x 10-* 
I cm and thia la 261 x 
i 3-6iOA ,where8 OtOA 
la the value from X ray 
I roeaaurement 
fThe thlckneaa of grain 
deduced M 006 64 x 10-* 
om and thIa la 200 x 
8 027 A . where 8 02 A 
la the value from X ray 
meaaurement 


The wood fibres were prepared by the Schulze 
process, and their mean diameters were measured 
directly under a microscope 

K Prosad 

Physics Department, Science College, 

Patna, India, Nov 21 


' ZnUt Ueh Phjftikt 5, 9, pp 369-378 
* Phil Mag , vol 7, p 648 March 1929 


Systems of Four Immiscible Liquid Layers 

Systems of three immiscible layers arc sufficiently 
uncommon to be noteworthy, emd no system of four 
layers appears to have been described (excluding sys 
terns containing free mercury) Nor is this remaikable 
when it IS recaUod, first, that practically all dry orgamc 
liquids are completely miscible, almost the only ex 
teptions being ^lyhydno alcohols , secondly, that a 
system of four Iiqtud phases requires the existence of 
four substances or solutions, which taken three at a 
time yield at a fixed temiierature four systems each of 
throe liquid phases, the immiscibility of which is in 
no case destroyed on saturation with the fourth com 
ponent The majority of the hitherto described sys 
terns of three liquid phases (of which the system water- 
lioihne-hexane is typical) owe their existence to the 
jiroportios of a sulratance such as euiihne or succinic 
iiitnle, which is not completely miscible with water, 
but itself absorbs sufficient water to destroy its misci 
bility with another solvent, such as hexane or carbon 
disulphide, which absorbs only traces of water 

A study of systems containing soara revealed a dif 
ferent type of three-layer system When an electro 
ly te 18 added to an aqueous soap solution m equilibrium 
with an organic solvent not completely miscible with 
it (or when the soap concentration is increased beyond 
a certain hmit), one of three thin^ may happen 

(L) The soap is salted out as 8<did ci^ 

(2) The soap is transferred completely to the solvent 
layer 

(3) The salted-out soap absorbs water and solvent 
to form a third layer immiscible with either lye or 
solvent 

The system sodium oleate, sodium ohlonde, ethyl 
acetate, water, illustrates all three possibilities the 
first, for example, at 25°, the second at 65° for high salt 
concentrations, the third for lower seJt concentrations 
at the same temperature These three layer systems 
differ from the type previously mentioned m that two 
of the layers ore prwominantly aqueous m composi 
tion Since such systems can be prepsued using either 
anilme or hexane as the solvent, and since wet aniline, 
hexane, and water are mutually immiscible, the con 
ditions are fulfilled for a 83 rstem of four liquid layers, 
provided the presence of soap in at leetst three of them 
does not destroy their immiscibility Suitfdile pro 
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portions do, in fact, yield a four phase system at room 
t^peratures , this is most easily prepared by mudng 
the organic liquids and oleic acid (which eu:^ misoible 
in the absence of water), and adding sufficient aqueous 
sodium hydroxide to saTOmfy the fatty aoid and salt 
out the soap The following proportions yield ap¬ 
proximately equal volumes of the four layers 

Hexane (or light petroleum) 12 c c 

Aniline 7 c c 

Oleic Acid 0 5 0 o 

Alcohol 1 5 0 0 

Aqueous Sodium Hydroxide - 0 8N 10 c c 

The alcohol is not essential to the system, but 
reduces the time required for separation of the layers 
from hours to minutes An increase of tempieraturo 
or of electrolyte concentration renders miscible the 
hexane emd amline layers (first and third from the 
top), which then form the top layer 
^is four-phase system contains five components 
(excluding the alcohol), which is one more than the 
minimum retiiured by the phase rule Although both 
anibne and nexano could probably be replaced by 
other liquids, there scorns to be no {wssibility of pro 
ducing a four phase system of this type with only 
four comiiononts 

It neod scarcely be added that the addition of mer- 
cury gives a five layer system—a unique scientific 
curiosity E Lester Smith 

Research Laboratory, 

Chelsea Polyteclinic, 8 W 3, 

Doc 9 


The Longitudinal Distribution of Photoelectrons 

Formula of the type 

P(d)d^^ oc (-4 + i? f 08 ^^) sin® (1) 

as a first appioximation to more complex forms have 
been proposed as illustrating the existence of longi 
tudinal asymmetry m the spatial distribution of 
photoelectroiia ^ Hero P(0)d0 is the probability of 
photoeleitnc emission between angles 6 and {0 + dd) 
to the ray, A is usually unity and B some function 
of the frequency of the incident radiation and of the 
atomic number of the atoms upon which the radiation 
falls The angle of bipartition is then obtained 
from the r< lation 

I (A-h B cos 0) odB I ( A ^ B COB B) BdB (2) 
and the average forward momentum 

_ __ , w 

rnv cos B - mv (A + B cos B) sm* B cos BdB 

^J (A + B cos B) sin* BdB (3) 

I sliould like to point out that from another point 
of view the distnbution formula (1) do^not give 
the information concemmg B^ and mv cos B that is 
ascribed to it A similar expression con be built up 
from quite simple principles, which, however, preclude 
ufl from performing any integration outside the limits 
0 to t/2 

Assuming the wave mechanical pnnciplo of inter 
ferenoe r(^)«8in* 0 and that independent groups of 
photoelectrons originate from a small plane circular 
area of radius 6 normal to the ray and a small sphencal 
volume of radius a respectively, situated at the origin, 
we could write down at once the whole probability 

F(B )dB ce (AVa* + B'rb* cos ) sm* Bd9 (4) 

where A' and B' are factors independent of B 

From the way in which the problem is stated and 
because of the inclusion of the cosine term involving 
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negative probabihties, expression (4) must be regarded 
as unilateral and mtegnmle only between the limits 
0 to r/2 If the other half of the aphenoal aperture 
surrounding the onmn is to be considered, the ray 
must be reversed Everything would then be sym 
metrical about the plane 0 —ir/2, there would be no 
justiOcation in drawing any other conclusions with 
rojrard to ^ I or to the average forward momentum 
Of course, if equation (4) is integrated as in (2) and 
(3) it will yield results which are obviously fictitious 
That longitudinal asymmetry exists has been 
abundantly shown by oxponment It is mtroduceil 
in the Compton effect, and it is apparent that the 
probability of the interaction between a photon and 
an electron must depend on some mutual directional 
relationship existing between the two (iunng the period 
of interaction Lewis Simons 

Birkbeck College, London, E C 4, 

Dec 1 

* Hommerfeld Wave MeohuDicB p 187, 1030 O 8chur Ann d 
Pht/siJc 4, p 441, 1030 See also Cairclll, NATUiiK, Juno l, 1020, and 
E J WliliniDB, N^ATunE, April 13 1929 


Part-Absorption Phenomena of X-Rays 

In connexion with the partly absorbed lines 
observed by Ray (Natuke, May 17, p 746, June 7, 
p 856, hept 13, 1930, p 399), I liave observed the 
following linos, using similar arrangements 


Incident 

Badlntloii 

AhHorbiiiit 

Substance 

Modified Linen 

Orlfflji 

KoXai i 


2022 X U 

Fc/Cai a-CK^a 

(471 0) 

N 

(450 «) 
2063 X U 

(20 4) 

FeXa, j-NAa 

»» 

A1 

(443 8) 
1976 XU 

(27 2) 

FeXai a - AIL^ 

FeK]Sj 

tt 

(461 4) 
1784 X U 

(9 6) 

FeX/Si-AlLj 

(619 9) 
NlXai j 

*f 

(510 8) 
1688 X U 

(9 1) 

NiXai a-Alii, 

(660 0) 


1 (640 0) 

(10 0) 


The flgnrei In the bracket Indicate the values of v/R 


A current of 7 ms was passeil through the X lay 
tube at a peak voltage of 24 kv The transmitted 
beam was analysed by a calcite crystal 

The appearance of tlie lines with aluminium as the 
absorbing substance is rather interesting Though 
the actu^ value of AIL, is not known, the theoretical 
value obtained by Mukherjoo and Ray (Zeit f Phya , 
vol 67) iH 9 2 {pjR) As yet I have not observed any 
line having Ka, , - AIL, as origin This seems to ble 
in accordance with the observations of Robinson, 
who found that if the energy of the incident quanta 
18 large when compared with those of L levels, the 
Li absorption edge has a much greater intensity than 
that of L, 

The partly absorbed lines are diffuse and have a 
definite breadth, and as such they cem be selected 
from known faint lines The breadth of the lines, 
when mea8ure<l in volts, approximates to the lonisa 
tion potential of the atom m question, and thus points 
to the fact that the electron, which is lifted from the 
original level to the periphery or to any other optical 
level by the part absorption of the radiation, is not 
removed from the atom completely 

In this connexion it may be pointed out that as 
the partly absorbed lines aie very weak and diffuse, 
great precautions were taken to reduce the blackening 
of the plate from the general illations, especially 
from higher onlers, as much as possible, by decreasing 
the voltage and increasing the current through the 
X-ray tube Further, by varying the ttuckness of 
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the absorbing layer and the time of exposure, a con¬ 
dition was found where the beet photographs were 
obtained m about 8 hours A^a ROntgen films are 
more suitable for this type of work than ordinary 
plates R C Majumdab, 

Department of Physics, 

University Ck>llege of Science, 

Calcutta, Nov 19, 


The Equivalence of the Valencies of Carbon 

I POINTED out some time ago,^ that despite 
Pasteur’s onginal statement, or at all events, the 
text book version of it, optical enantiomers were 
possibly not completely identical I followed this 
up with an investigation of the rotatory powers of 
the mandelio acids,* m which at least preliminary 
evKlence of non identity was obtained I am about 
to publish an account of a lengthy investigation 
of the camphoric acids, m which dinerences of the 
same kind have been observe^l 

In the pa].>ei to the Faraday Society (loc cit ) 
I jxiinted out that a probable conaeciuence of the 
non identity of enantiomers would l>e that, m the 
language of the tetrahedral conception, the carbon 
valencies weio not symmetncally distributed lu 
space, and that, therefore, numerous unsusiiected 
isomei's, differing only slightly in physical pro|3erties, 
should exist It therefore behoved us to investigate 
anew the jiroperties of such bodies as methylene 
chloride, bromide, and iodide, the supposed non¬ 
existence of is4^)mei'ft of which was formerly ad<luced 
as evidence m favour of the tetrahedral, as op|>osed 
to the plane, distnbution of the carbon valencies 
I am, of course, not contending for a plane distribution 
of valencies It is of interest that my suggestion of 
alternative orbits for an electron in the same atom 
has been biought forward indejiendently as an ex 
planation of the existence of * electi*o-isomers * 

As a preliminary to commencing work ujion the 
methylene halides, I read through the literature on 
the subject, or at least such of it ns is accessible to me 
here, and I was surprised to find that two crystalline 
modifications of methylene iodide are already known 
to exist ^ Polymorphism is not considerecl as evi 
dence of chemical difference, but merely of difference 
in ciysial lattice, but one may be permitted to ask, 
why should alternative lattices be possible, if the 
molecules themselves are identical in size, configura¬ 
tion, and fields of force ? The obvious method of 
attack here is to investigate the melts obtained from 
each form, after the manner m which the keto enol 
transformation has been mvestigatetl, onfi this I 
shall proceed to do In my opinion, two modifica¬ 
tions of methylene bromide and of methylene chloride 
would also have been observed, hail not these bodies 
been liquid at and below room temperature 

A N Campbell 

Department of Chemistry, 

University of Mamtoba, 

Winnipeg, Cajiada 

» Nature, Nov 23,1929 

■ VskmpbcU and Oanrow, Tran* Faradaif Soc , M, 560 , 1930 

* Bockinann XtU phyM them , 44, 8M, Brunt and C aUogarl, Atit 
Accad Linen, (6) 18,1, 485 (this from Bulktalo) 

Relation of the Liquid to the Crystalline State 

In a recent note E Gross has found that the Debye 
elastic heat waves also give nse to modified scattenng 
in liquids ^ The fact that electromagnetic waves are 
motlifiod by the elastic heat waves shows that the 
orinn of the latter m liqvuds is also electrical and akin 
to lattice oscillations in crystals In order to explain 
facts connected with X ray diffraction m liquids, it 
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weA found that a liqwd has to be regarded as a broken 
up crystal m whicn there is thermodynamic equi 
libnum between heat motion and forces of crystal 
formation * It was seen both theoretically and from 
observations on X ray diffraction tliat there is a 
meucimum in the molecular arrangements m liquids 
corresponding to the structure of the substance in 
'^e crystal state It m evident that this partial 
orystaUmity of hquids is responsible for the modified 
scattering found by Gross It is, therefore, expected 
that those liquids whicli produce sharp diffi-ewjtion 
effects should also produce sharp mo<]ified lines, and 
it will be interesting to see whether that comes out 
true 

In the same paper Gross suggests an instructive 
explanation of the broadening of Raman lines that 
each Raman line consists of a number of unresolved 
lines modified further by the elastic heat waves , 
he supports this view also m his later paper * This 
does not appear to me sufRoient to explain the fact 
that in some cases where he observed modifieti 
scattering due to elastic waves there is no broaden 
ing of the Raman lines The following explanation 
appears probable to me In a crystal the natural 
frequencies of a molecule that are responsible for the 
Raman effect are modified, due to tlie surrounding 
molecules , but on accoimt of the regular arrange 
ment all the molecules are affecteil m the same 
manner, and hence Raman lines are sharp But in a 
liquid the regularity of arrangement is broken, and 
hence the broadening out of tlie natural frequencies 
of the molecules We may, therefore, say generally 
that the more diffuse the X lay diffraction of a liquid 
the broader are its Raman lines, provided the natural 
frequencies of molecules are sufficiently infiucncoti 
by the surroimdmg molecules 

KeD ARKS WAR BaNERJEE 

Alijxire Observatory, 

Calcutta, Nov 15 

‘ Natcrk Auff 9 1930 p 201 

• Ind Jour Phy* vol 4 pt 7 pp 641 666 

• JJATUJtK, Oct J8, 1080, p 608 

The Photo-Reaction of Hydrogen and 
Iodine Monochloride 

We are unable to accept the conclusions of Rollefson 
and Lindquist ^ that hydrogen and iodine mono 
chloride do not react at ordinary temperatures under 
the influence of light These authors mam tarn that 
the reaction Ho 4- Cl ^ HCl \ H does not readily take 
place because the Cl atoms resulting from the photo 
dissociation of ICl are mostly in the unexcited state 
They consider that the accompanying reaction 

TCI 4- Cl - I + Cl| 18 more probable Wo }ia<l alreofly 
C4>nclude<l certain experiments with Hg and ICl before 
the above paper appeared, and hatl found, as we now 
find on repeating the work, that H, and ICl reacteil 
rapidly in strong light if the hydrogen pressure were 
large compared with the pressure of ICl This must 
mean that conditions favour the greater probability 
of the reaction H, + Cl - HCl 4- H, and that excite^l 
Cl atoms may not be necessary for it to take jiloco 
The idea, however, that ICl dissociates into normal 
atoms is not accepteil now by the original investi 
gators * 

In some of our preliminary expenments we passed 
carefully punfied hydrogen at atmospheric pressure 
and ICl at a pressure of about 20 mm mto thin gloss 
bulbs, which were then sealed off Tlie reaction was 
very slow m artificial light (electric ^lobe), more 
rapid m diffuse d^bght, and very rapid m direct 
sunlight, I, and HCl being the mam products We 
have also used hydrogen filtered through palladium and 
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dried over phosphono oxide, and Kahlbaum's purest, 
crystalIme ICl No special precautions were tuen to 
eliminate jxissible inhibitors except oxygen It is 
easy to understand why the reaction proceeds very 
slowly compared with the hydrogen chlorine reaoticm, 
08 the chain will tenninotc^ witli the fonnation of 
iodine atoms 

We hope to publish some quantitative results very 
shortly 13 P Meixor 

T Iredaus 

University of Sydney, 

NSW, Austialia 

* Jour Atrurr ( hfm Soc , S2 2793 1930 

■ Glb«on Xathke, 123 347 , 1929 Znt ftir PhyMik, 60, 602 1928 

Crystal Structure of Molybdenum Trioxide 

Cr\ stals of molybdenum tnoxide, prepared by 
subliming MoOj jiowder. obtained from the pure 
ammonium compound, have been examiuefl with 
X rays The crystals were small thin, lustrous plates, 
parallel to b (010) 

Laue photographs showed orthorhombic symmetry 
Oscillation photographs about the thiee principal 
axes gave the cell si/e as 

u = 3 93 M) 02 A 
6-. 13 91 lO 05 A 
r - 3 57 hO 02A 

ThoHo seem to boar no relation to the crystallographic 
axial ratio given by Nordenskiold, 

a b c-0 3874 1 0 4747 

There are four molecules of MoO, per coll The 
space group is (?*. (byim), since {h{)l) is halved if 
/m 1 IS odd, and (OA I) is ImUed if L is odd The co¬ 
ordinates of the molybdenum atoms are os follows, the 
centre of symmerry being taken as origin 
uoi u -f J I i, J » u *1 i* J, J , 
u = p - 30^ npjiroxunately 

Intensity measurements are being made on an 
ionisation siiectromcttr t^) fix the oxygen jxisitions 

A full accoimt of the structum will a^ijiear later in 
the Zeitsrhrift fur KttsiaUographxe 

Nora Wooster 

The Mineralogical Laboiatoiy, 

Tlie Museums, Cambridge, 

Dec 8 

The Emission Bands of Sulphur 

H H \AN iDDFKiNoh ^ hos ma<lo thn interesting 
obsoi-vation that ui the emission spectrum of sulphur 

i irodiK e<l by him such of tlie bands os were found by 
Toson* anti Henri and loves^ to bo diffuse m the 
absoiption Kt>c(truni, aie ontiiely absent This gives 
stiong evidence m favoui of the view of ‘ pre 
dissociation ’ m the mole< ule 

A few months ago, when 1 was working at King’s 
College, London I obtained spectrograms of the 
emission bands of sulphur by exciting them in a 
discharge tube containing sulphur vapour in the 
presence of higli pressure argon Analysis of the 
bands is in jirogiess, but I find on my plates all 
the bands locorded in absorption by previous workers 
and many more towards the red end, and tho bands 
are all shar]:) This indicates that argon helps in some 
way to arrest the pre dissociation of the sulphur 
molecule Analogous influences of rare gases are 
known, for example, in the proiluctioii of the Cameron 
bands, the Baldet Johnson bands, etc 

In aiidition to the already known bands attributed 
to sulphur m the visible and tho ultra violet, a few 
new bands degraded towards tho shorter wave¬ 
length side have been aXeo photographed m the 
extreme ultra violet beginning from about A2100. 

o2 
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This system apparently extends into the region of the 
vacuum spectrograph, but imtil now I have not been 
able to make any attempt to photograph them there 

R K Asundi 

Wilson College, Bombay, 7, 

Nov 14 

> NATUM, Itt. 858. 1030 
■ Znt 60. 1027 4t, 640. 1028 

• CJl, 179. 1166 . 1024. etc 


An Unusual Sex-Ratio in Red Deer 

It 18 the practice among stalkers in the deer forests 
of Scotland to shoot a certam proportion of the hmds 
each year after the stag shooting season has finished 
So far as possible the hinds chosen are those called 
* veld ’ or dry hmds A * yeld ’ or dry hind is one 
which did not have a calf during the preceding season 
It may either never have had a calf or may have 
missed a season Consequently the ‘ yeld ’ hinds 
have no calf following them They are almost always 
pregnant at the time they are shot 

In September 1927, whilst staying at Lanwell, 
Caithness, I waa informed by H G the DuKe of 
Portland, KG, of a very wide-held belief amon^t 
deer stalkers that these yeld ’ hmds always had a 
male embryo m the uterus and never a female The 
Duke^ being interested in this matter, sent me six 
regnant uten from ‘ yeld * hinds shot at the end of 
927 On opening them it was foimd that five of the 
embryos were male and one female * In 1928 I 
received 17 uton Apparently the binds had been 
shot much earlier m the season, for m none of these 
oases was it possible to determine the sex by ordinary 
visual examination The genital glands from the 
base of the kidney were accordingly sectioned, and it 
was taken that the presence of testicular tissue was 
positive evidence that the embryo was a male Of 
the 17 uten, one proved not to contain on embryo at 
all, and in 3 other cases identification was impossible 
The remaining 13 embryos were all male 

It will be seen that of the cases examined, in which 
It was possible to sex the embryos, 18 were males and 
only one female 

I feel boun<l to mention that on arrival at Langwell 
in 1928 I was mformed by the stalkers that one of the 
1927 uten had been sent by mistake, and that it was 
m all probability not taken from a ‘ yeld ’ hind, but 
even without relating this to the smgle female m the 
1927 cases, the figures appear sufficiently stnkmg 
I am deeply grateful to the Duke of Portlemd, not 
only for his ongmal suggestion, and for sending the 
specimens, but uso for the kindly interest he has taken 
throughout 

I am also greatly indebted to Dr H S Davidson 
and Dr J S Stumick, of the Obstetneal Department 
of the University of Edinburgh, who prepared the 
sections of the sex glands, and to Prof Arthur 
Robinson, of the ^Giatomy Department of the 
University of Edinburgh, who finalW identified the 
pr^arations Glyn Davtbs 

The Jeasop Hospital for Women, 

Gell Street, Sheffield, 

Deo 24 

* Th« nuke Inoorponted these reeulU In % letter on this eubjeet 
pubUiM iQ the Etfia 


Behaviour of a New Species, DigitaJU 
otertoneaMiM 

Hybrids have often been obtained between D%gt~ 
kU%$ purpurea and D ambtgua, but it was not until 
1926 that a few seedlings were raised by crossing 
such hybrids trUer ss ^ 

These seedbngs were giant, highly fertile, and showed 
no segregation of the parental characters They had 
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112 ohromosomee and arose by a si^^iression of the 
reduction division in their parents, each of Tdiioh 
had 66 chromosomes. The mferenoe waa drawn that, 
as m other cases, it waa the doubling of the chfomo 
some number that detmmned the regular pairing o£ 
identical chromosomes, the formation of uniform germ 
cells, and consequently fertihty 

The new form has been earned on for five genera¬ 
tions and remains giant and tetraploid The linear 
measurements of the flowers are ^2 times those of the 
diploid hybnd It throws about a quarter of less 
fertile forms at each generation These are presumed 
to anse through the occasional pairing and segrega¬ 
tion of the homologous chromosomes denved from we 
opposite parents, as m Pmnula kewenns * 

It crosses with the parental species, readily with D 
purpureap less readily with D ambima, but yieldis off- 
spnng which, being tnploid, are highly stenle T^ere 
IS no difficulty, therefore, m pr^ervmg the new form 
effectively uncontammat^ by crossing, and we con 
elder that it ocm convemently be regoraed as a new 
species IhgUalxs merioneneta 

Amongst the rare seedlings of D mertonenata x D 
ambtgua was one small stenle plant showing all the 
charaotenstios of the Fi hybnd and none of the charao- 
tenstios of the back-cross This plant proved to bo 
diploid At meiosis its chromosomes failed to pair, as 
m the ongmal hybnd It can only have ansen from 
an unfertilised germ-oell of its female parent, that is, by 
parthenogenesis Thus the halving of the chromo 
some number is associated with the removal of all 
the conditions associated with the doubling 

Since we see that (1) the halving of the chromosome 
number is directly determined by omission of fertihsa 
tion (an mtercellmar phenomenon), while the doubhng 
of the chromosome number is directly detennmed by 
the omission of reduction (an unrelated, intracellular 
phenomenon), and (2) m both oases the difference be 
tween high smd low chromosome number is associated 
with the difference between fertility and stenhty, it 
follows that the change of chromosome number is the 
cause of the change of fertility rather than a pariffiel 
effect of a common cause 

B H Buxton 
C D Darlington 
John Innos Horticultural Institution, 

Merton Park, London, S W 19, 

Dec 16 

* Buxton and Newton, / 19 

■ Newton and PoUew. J Genet , 90 


The Designation of Women Biologists 

I WAS very edad to see from Prof Cockerell's letter 
m Nature of Dec 20, that scientific men now realise 
the in^rtance of continuity m a woman's name 
When I first married m 1911 and kept my own name 
I had to overcome the opposition of a number of 
the leading scientific people of that day, who bitterly 
objected to my utilising the laws of our country, 
wmoh permit a woman not only to use her maiden name 
throughout her mamed life, but also retam \t aa her 
oriby legal name The Royal Society even refused to 
continue a grant which 1 had from it unless 1 adopted 
my husband's name I So may I, as one who peraist- 
ently kept her own name for scientific work (and has 
borne the brunt of the difficulty of doing so against 
an unreasoning antagonism), welcome support 
Prof Cookerelrs suggestion that all women should^ 
do BO 7 

Makdd C, STOPgS, 

Heatherbank, Hiodhead, 

Surrey, Deo 30. 
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Vitamin B 


Assay and 

T'pHE separation of vitanun B into two factors, 
X antmeuntio and antipellagrous, a few years 
ago, led to considerable attention being devoted to 
the properties of this vitamin, with the result that it 
IB now possible to distinguish at least four B 
factors, qmte apart from any grouped under the 
name ‘ Bios *, which may be necessary for the 
growth of lower organisms The factors are dis¬ 
tinguished by differences m their chemical properties 
and physiological effects their differentiation has 
necessitated a revision of the methods of assay, 
since it IS possible that a failure to respond to an 
addition to the diet is an indication of the absence of 
a factor other than that for which the test was 
designed In this type of research a preventive test 
IS less delicate than a curative, whilst the growth 
test may be considered still cruder a single factor 
should cure the specific symptoms due to its absence, 
preventive teats may test for more than one, whilst 
it is clear that a positive growth res^nse can only 
he obtamed when eveiy factor is adequately sup 
phed , and our knowledge of all the factors requir^ 
for growth is still incomplete, as the recent work on 
vitamin B has shown 

H W Kmnersley, R A Peters, and V Reader 
{Biochem Jour fYo] 22, p 276, 1928) have analysed 
the pigeon curative test for vitamm B^, or the anti- 
neuntio factor By adherence to certain pnnciples, 
*the test can be made reasonably accurate and has 
been successfully used m following the vitamin in 
its conc^entration from a yeast extract The birds 
should be m the laboratory for a month on a xmxod 
gram diet before being placed on the diet of polished 
rice, and only those developing symptoms withm 
30 days should be used As soon as signs of head 
retraction appear, the bird should bo transferred 
to a warm room for 2 hours and given 50 mgm glu 
cose m water by stomach tube this procedure 
ebmmates birds showing false cures The dose of 
extract must be given within 6-12 hours of the 
onset of symptoms and, provided the euro lasts 
more than 1 and less than 10 days, the amount of 
active principle present can be considered as directly 
proportional to the length of the cure After the test 
iH over, the bird is given mamute and kept warm for 
a few days It is then placed on the stock diet 
again for about a month, when it is ready for another 
penod of pohsh^ nee feeding Individual birds 
show a remarkable constancy in the time symptoms 
appear after commencement of the experimental 
diet, but there is no correlation between this interval 
and the duration of the subsequent cure, or be¬ 
tween it and the colour or weight of the bird 

H Chick and M H Roscoe (tbui , vol 23, p 498 , 
1929) have used the growth of young rats as a 
onterion for the presence of vitamin B^ It is 
difficult to carry out a curative test with this 
animal, since there is only a very short interval 
between the onset of acute symptoms and death 
Reader has, however, been successful and has found 
that the adult rat requires about one pigeon day 
dose each day (quot^ by Peters, tne Harben 
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Vitamin Bj 

Lectures, 1929) Chick and Roscoe used aynthetio 
diets free from vitamm Bj vitamm Bg was supplied 
as autoclaved yeast or as fresh egg-white After 
2 3 weeks the animals began to lose weight growth 
was resumed if Peters' antmeuntic concentrate was 
then administered The egg-white diet, however, 
did not mamtam growth to maturity B C Guha 
and J C Drummond {ibid , vol 23, p 880 , 1929) 
have used both the pigeon curative and the rat 
growth tests m the latter, vitanun Bg was supplied 
as marmite autoclaved at an alkalme reaction 
Chick and Roscoo {tbid , vol 22, p 790 , 1928) 
have used a similar method for the assay of vitamm 
Bg, young rats being placed on a diet complete 
except for this vitamin, and the Bj factor being 
supplied as Peters* concentrate It was found that 
the casei nogen used contained traces of vitamm B. 
unless it was reprocipitated with acetic acid ana 
thoroughly extracted with alcohol before being 
heated at 120° Animals on this diet fad to grow 
but respond to a supplement contammg vitamm Bg 
If the supplement is not given, after about six 
weeks a generalised dermatitis appears, which can 
be cured by administration of the vitamm 
B C P Jansen and W F JJon&th {Mededeeltngen 
van den Dienat der Volksgezondheid tn Ned Indt^, 
Anno 1927, Part 1) obtained highly active prepara¬ 
tions of vitamm from rice poushmgs by a process 
involving extraction with acid water, adsorption on 
fuller’s earth, eleution with baryta, and fractiona¬ 
tion of the extract with silver sulphate and baryta 
The activity was precipitated with phosphotungstio 
acid, the precipitate decomposed with baryta, and 
after removal of barium the concentrated solution 
was treated with platmic chloride, which precipi¬ 
tated the vitamin Further purification was effeotra 
by acetone precipitation from alcoholic solution and 
by treatment with picrolonic acid or gold chloride 
0 012 mgm of the final fraction a day was sufficient 
to maintain pigeons m health over six weeks 
C Eykraan {Kon Akad van Wetenach Amsterdam, 
vol 30, p 376 , 1927) confirmwi the activitv with 
both pigeons and cocks The final product was 
obtamed m crystallme form, as a hydrochloride, a 
picrolonate, or a double salt with gold chloride 
Kmnersley and Peters [BiocJiem Jour , vol 22, 
p 419 , 1928) have continueii their work on anti 
neuntic yeast concentrates (see Nature, vol 121, 
p 516 , 1928) It IS not yet certam whether the 
curative substance is the same as that obtamed 
from nee polishings by Jansen and Donath the 
activity of the final product does not appear to be 
quite so great and its properties are not qmte the 
same In all work on the concentration of vitamm 
Bi, it has been found that the properties of the 
active fractions vary according to tho nature of the 
accompanying impurities, so that methods de¬ 
veloped for use with an extract of noe polishings 
may not be applicable without modification to an 
extract of yeast The extract from the charcoal 
adsorption, after removal of metals, can be frac 
tionated by successive additions of alcohol, the 
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Vitamin passing into the portion soluble m 99 per 
cent ethyl alcohol The authors failed to get con 
sistently successful results with a silver fractiona¬ 
tion, but were more successful with the use of 
phosphotungstic acid and platmic chloride The 
most active preparations contained a day dose 
m 0 027 mgm , but more lately some have been 
obtained with a cuiative activity of 0 01 mgm a 
day dose 

Guha and Drummond (loc nt ) prepared active 
concentrates from w heat embryo After ex traction 
by means of acid alcohol, two different methods of 
concentration were employed in the first, im¬ 
purities were precipitated by lead acetate, and the 
activity adsorbed on non to charcoal at pH 4 5 and 
eleuted with acid alcohol it was then precipitated 
by phosphotungstic acid, adsorbed on silver oxide, 
and the product fractionated with alcohol Picro- 
lonic acid then precipitated impurities from the 
matenal, which was soluble in alcohol The first 
product had a pigeon day dose of 0 043 mgm In 
the second method, Jansen and Donath’s process 
was followed, namely, adsorption on fuller’s earth 
at pH 4 Sand oleutionwith baryta, and fractionation 
with silver nitrate and baryta followed by precipita¬ 
tion with phosphotungstic acid The product was 
then submitted to precipitation with platimo 
chloride, followed by gold chloride, at the last 
stage most of the activity passed into the precipitate, 
but it was observed that smaller doses of both 
precipitate and filtrate together restored OTowth in 
the rat or cured the pigeon than of either when 
given separately, suggesting that vitampi may 
itself be composed of more than one factor The 
smallest pigeon day dose was 0 0025 mgm , and 
0 016 mgm promotcKl good growth in rats Those 


figures indicate that the preparations were more 
active than the crystals obtained by Jansen and 
Donath 

Although formula have been assigned to vitamm 
preparations, it does not appear that a pure sub 
stance has yet been isolated A oertam amount is, 
hpwever, known about its properties It appears 
to be a tertiary base it is soluble m water and 
alcohol, but is unstable in the latter solvent when 
highly punhed it is insoluble m the other common 
organic solvents It is destroyed by alkali, but 
stable to oxidising and reduemg reagents and to 
nitrous acid Cruder preparations give a definite 
Pauly reaction, but as purification proceeds the 
reaction becomes very weak Sulphur is absent 
and the purer preparations do not give the xantho 

S irotcic, purine, or Millon’s reactions In extracts 
rom nee polishings, after treatment with lead 
acetate and concentration of the filtrate, vitamin B, 
18 destroyed by fermentation and by heating to 
95®, and is removed by filtration through a Berkefeld 
filter (J L Rosedale and C J Oliveiro, Btochem 
Jour vol 22, p 1362 , 1928), although it will 
dialyse through cellophane 

The isolation from contentrates of supposedly 
pure substances and the fact that false positives 
may be given by the pigeon test have led to claims 
that different pure compounds are the vitamm 
J M Gulland and Peters {ibtd , vol 23, p 1122 , 
1929) have examined the claims that certain 
quinoline and glyoxahne derivatives have curative 
properties Without exception all those examined j 
including 4 (or 6) glyoxahne methylethyl carbmo/ 
hydrochloride and 2 6-dihydroxyquinoline, were 
quite inactive when tested on pigeons by Peters' 
technique 


The Adler Planetanum of Chicago 


T he Adler Planetarium is a new and striking 
feature on the shore between a small lagoon 
and Lake Michigan In plan it is dodecagonal 
the walls are faced with large slabs of red granite 
and it IB surmounted by a dome The principal 
object of this new mstitution is explained on the 
dedication plaque that confronts the visitor when 
he crosses the threshold of the entrance lobby 
Eight sculptured figures by Vannelli, symbolising 
the eight principal planets, are disposed around a 
circular disc representing the sun, upon which is 
set the inscription “ The AsironomteeU Museum 
and Planetanum of Chicago — Q%ft of Max Adler — 
To further the Progress of Science—To guide to an 
Understanding of the Majesty of the Heavens—To 
emphoMse that under the Great Uelesiial Firmament 
there is Order^ Interdependence and Unity—1930 " 
For this purpose the principal instrument is a 
large projection apparatus built by the firm of 
Zeiss on lines similar to those of the one described 
in Naturk for Dec 27, 1924, p 937, and by which 
large audiences can watch the movements of the 
starry firmament as projected upon the inside of 
the great dome of 68 feet in diameter On the 
north and south sides of the dome are two spacious 
exhibition halls, while to the east of it are hbrary, 
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lecture- and work rooms, and also the office of the 
director, Dr Philip Fox 

The Adler Planetarium is, however, designed on 
broader lines than those of a public hall for planet 
ary demonstrations It includes a collection of 
important historical instruments used by astro 
nomers in post centuries Among the more modern 
instruments are one of Sir William Herschel s 
reflecting telescopes, given by Sir Frank Dyson 
with the authorisation of the British Admiralty , 
Burnham’s 6 inch telescope, loaned by the Um 
versity of Wisconsm, with various mementoes of 
him , Nichors star heat radiometer from the 
Yerkes Observatory , refractors loaned by Carl 
Zeiss and by Richard E Schmidt. a large model 
of an observatory with movable dome, telescope, 
and floor, based on the U S Naval Observatory 
An appropriate exhibit is an orrery by Isenbroeck, 
of 1737 , while in wall-cases are displayed that 
important senes of instruments of earlier date, 
known as the Mensing Collection, which was 
purchased en bloc m January last by Mr Adlei 
from the firm of Messrs Fredenk Muller and Co' 
of Amsterdam 

While keenly regretting the loss to Europe of 
so many astrolab^, armillary spheres^ stindials 
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early telesoopes, Bextante, and surveying instru¬ 
ments—all most interesting relics of the past—it 
18 well that the great country of America, where 
science is relatively so new, should have some 
material record of the tools by which astronomical 
knowledge has been painfully won, and taught, m 
the Old World Thanks to the generosity of yet 
another recruit to the ranks of noble benefactors 
who have given the United States its gn atest 
institutions, Chicago now takes the lead among 
American cities equipped for the study of the 


instruments of ancient astronomers Thanks to 
Br Adler, within a few months the city has ac¬ 
quired historical riches surpassed only by the famous 
collections of European cities, such as Mumch, 
Dresden, Pans, liondon, and the Lewis Evans Col¬ 
lection at Oxfortl The selection has been ably made 
and arranged hy Mr Adler’s lieutenant, Dr Fox, 
and the instruments will b(' on view at the Chicago 
Centenary Exhibition this year, with the planet¬ 
arium as the most considerable side show We 
reijuire benefactors like Mr Adler m Great Britain 


Obituary 


Sir Otto Beit, K C M G , F R S 
URING the last fifty years, and more especially 
in the last twenty five, much has been done in 
(inmt Bntain to promote the advancement of the 
science of medicine, by providing facilities for the 
furtherance of research, both by the development 
of laboratories of high efficiency and also by the 
foundation of research fellowsfnps to enable m 
\ cstigators of pioinise to pursue their work Many 
generous benefactors have taken a part in this work , 
some ha\e built institutions or laboratoues, others 
have endowed professorships, and others have 
founded research fellowships 
Amongst those who have devoted their benofoe 
tions to the foundation of fellowships, the name of 
Sir Otto Beit will always be honoured, not merely, 
oi even mainly, for the magnitude of his foundation, 
which amounted to nearly a quarter of a million 
sterling, but rather for the breadth of view that 
determined the scope of the scheme that was founded 
ds a memorial by him to his brother, the late Mr 
Alfied Bolt Mr Alfre<l Beit hod taken a considei 
able interest in certain proposals that had been 
made in the early years of the present century for 
improving the teaching of the earlier subjects of the 
meflical curriculum of the University of London, 
and hod mode a gift of £26,f>00 towards this object 
and bequeathed a further like sum for the same 
purpose The scheme failed to secure the necessary 
support of those concerned, and, consequently, the 
gift and the legacy ultimately lapswl, and reverted 
to the residuary legatei% Sii Otto Beit He dt tided 
to use the money to establish a memonal to his 
l)rother, to whom he was devotedly attached and 
after consultation with, and advice from, Sir James 
Kingston Fowler, the late Prof Starling, and others, 
the scheme was promulgated in Decern tier 19(>0 os a 
Memorial to his brother, Mr Alfred Beit, to pro 
mote the advancement by research of Medicine, and 
the Alhed Sciences in their relation to Met^liLino ” 
Although the scheme was originally drafted on 
the basis of the provision of a capital sum of 
i25,00() and the foundation of three fellowships, it 
transpired that Sir Otto had increased the beiiefac 
tion tenfold, and one, at any rate, of his advisers 
only learnt this by telephone fnim him, twenty 
four hours l>efore the announcement was made 
pubhely This act exemplifies not only the great 
generosity of the donor, but also the decision with 
which he acted when he considei’ed the proposals 
put before him were such as to deserve support 
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Although the Foundation is justly remarkable 
for its magnitude, it is more e^peciall^ to be com 
mended ft)i its scope Many benefactors would 
have ilesirtMl to impose limitations , some would have 
failed to realist that medicine can Iks furthered m 
any other way than by research directed to some 
immediate so called piactical object, for example, 
the eradication of some individual disease Not so 
m the ease of Sir <Jtto Beit , and hem e the inclusion 
in the scheme of tlio Allied Sciences in their re 
lation to Medicine ” Ho was well aware of the 
ilost and iiitiinate connexion of many sciences, not 
only with the science of medicine, hut also with the 
practice of the art of meilicine 

The actual schenu of iwlministration of the 
Foundation was modelled on that adopted by one of 
tho City companies, namely, the Worshipful Com¬ 
pany of filrocers, in its sclicme for the award of the 
well known Grocer Research Scholarships m Sam 
tary Science This City company m the early 
’eighties established three scholarships for the pro 
motion of research into the nature and prevention 
of diHC/ise, and alwavs allowed its scientific advisory 
committee a wide discretion m interpreting the 
relation of the proposes! research to tho actual 
practice of me die me , and many (Trocor scholars 
have niaile notable additions to knowledge in physio 
logv^ and in pathology as well as in pure m^icine, 
and thus medicme h^s been assisted both directly 
and indirectly This same policy has charactensed 
tho awards of the Beit Fellowships , and tho record 
of the discoveries of the Belt fellows in tho course of 
the last thirty years is one of which any Founda 
tion might be justly proud Sir Otto Beit, as 
chairman of the Beit Trustees, took a personal and 
active interest m the work of the fellows, and was 
remarkably conversant with their work, as through¬ 
out hiH life he took a lively interest in tho progress of 
mcHheal knowleilge 

In November 1928 he made anothei very notable 
benefaction to meihcal science, by giving King Ed¬ 
ward s Hospital Fund £50,0(X) for the purchase of 
radium foi the benefit of London hospitals and 
shortly before his death ho gave a further £8000, 
requirc<l by Kmg Edward’s Hospital Fund to com 
plete tho purchase of a further quantity of radium 
Here agam the value of the gift was greatly in 
creased by the w ise foresight of the donor Many 
donois would have been satisfied by merely provm 
mg radium for the relief of suffermg, but Sir Otto 
:^it went much further by saying that he “ should 
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like the Committee to endeavour to secure that the 
hospitals thus to be provided on loan with radium, 
should be preferably those in which the cure of 
disease, or the alleviation of suffering, is associated 
with a keen interest in the furtherance of knowledge 
‘ for the relief of man’s estate ’ ” 

This shows very clearly the wide view and the 
profound interest he took m the advance of know¬ 
ledge, and his ^eat faith m the paramount necessity 
of research Few laymen had such an intelligent 
appreciation of the problems of medical research, 
and of the need of much patient work before the 
reahsation of success , and he was not one who was 
always expecting immediate and striking results 
to follow on a programme of work 

Sir Otto Beit was elected a fellow of the Royal 
Society m 1924, and certainly it may be said of him, 
in the words of the statutes of the Society, that he 
had “ rendered conspicuous service to the cause of 
science” John Rose Bradford 


On the death of Sir Juhus Wernher in 1912, Sir 
Otto Beit took his place as a representative of the 
Crown on the Govemmg Body of the Imperial 
College of Science and Technology, thus preserving 
unbroken the close connexion of the College with 
the famous firm of Wernher, Beit and Co Sir 
Juhus Wernher himself was an original member of 
the Govermng Body, and took an influential part 
in the negotiations which led to the foundation of 
the College in 1907 Practically the whole of the 
endowment of the College since its incorporation 
has been provided by Sir Juhus Wernher, Mr 
Alfred Beit, and Sir Otto Beit 

Sir Otto Beit was an active and inspiring member 
of the Govermng Body A firm behever in the in¬ 
tellectual and practical value of the highest scientific 
education, he did everything in his power to pro¬ 
mote it In 1913 he created a Trust Fund, wnich 
heincreased later to 126,500, to provide for Research 
Fellowships tenable at the College and open to men 
and women of European descent by both parents, 
but otherwise of any nationality, l>eing gradu¬ 
ates of universities within the British Empire 
From time to time he gave sums of money, amount¬ 
ing to £32,600 in all, towards the cost of the Im¬ 
perial College students’ hostel and of the extension 
to the hostel and the students’ umon which forms 
part of a new building now neanng completion 
His other gifts, which were many in number, in 
eluded a sum of £10,000 towards the general 
development of the College in a time of financial 
stringency 

Those benefactions are illustrative not only of 
Sir Otto Beit’s generosity, but also of his good 
j udgment He never gave money away indiscrimin¬ 
ately , he had a clear insight as to the nght thing 
to do at the nght moment He was always ready 
to be gmded, but never allowed himself to be 
swamp^ by the enthusiasm of others It was this 
quahty which brought him the full confidence of 
hifl colleagues, and when in 1919 Sir Francis Mowatt 
reairaed the chairmanship of the finance committee 
of the Governing Body shortly before his death, 
there was no hesitation about the appointment of 
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his successor Sir Otto Beit oontmned to h<Ad 
this important post imtil his death, and though he 
was greatly handicapped m recent years by lU- 
health, he worked untinngly to further the interests 
of the CoUege He interested himself not only in 
the government of the College, but also in the life 
of the students, many of whom are indebted to him 
for unobtrusive acts of kindness We have lost a 
great fnond and a great benefactor 

H T Tizabd 


Prof C E Moss 

The death on Nov 11 last of Prof C E Moss, 
at his home in Johannesbuig, at the age of sixty, 
IS a serious loss to South Afeoan botany and to 
systematic botany at large Charles Edward Moss 
was a native of Cheshire, the youngest child of a 
Nonconformist mmister who settled at Hahfax m 
1874 He gamed his early education at elementary 
schools m that tovm, eventually becoming a pupil 
teacher At the age of twenty-three he had a 
senous illness and his convalescence involved 
spending much time in the open air This led to a 
keen interest in field botany and close acquamtance 
with the local naturahsts, who were at that time 
a very active body Moss thus became a competent 
field botanist before he was able, at twenty-five 
years of age, to go to the Yorkshire College, Leeds, 
and work for his degree as well as his teacher’s 
certificate At Leeds he found Miall’s teaching 
and outlook ve^ acceptable, and m 1896, whei 
the late Dr W (5 Smith went to Leeds as lecture] 
in liotany. Moss was greatly attracted by the nev 
method of studying and mappmg plant communi 
ties m the field which had been inaugurated ir 
Scotland by Smith’s elder brother Robert 

Moss took his degree in 1898 and collaborated 
with Smith in the first ‘ prmiory survey ’ of vegeta 
tion to be made in England (Leeds and Halifax 
district), published m the GeograpIiiccU Journal in 
1903 He also published several minor botamcal 
studies in I(x;al journals After leaving Leeds he 
taught at a school m Bradford, and later at Bruton 
m Somerset, where he applied the new method to 
the local vegetation with conspicuously successful 
results In the Somerset paper, too, which was 
also published by the Royal Geographical Society 
(1907), he work^ out a logical system of umts of 
vegetation which he elaborated later in another 
publication (1910), and which was made the basis 
of the treatment adopted in ** Types of British 
Vegetation” (1911) Moss was anxious to leave 
schoolmastenng, and m 1902, at some financial 
sacrifice, he migrated to Manchester and lectured 
in biology at the Mumcipal Traimng College, at the 
same time improving nis knowl^ge of general 
botany by attending honours lectures at the 
Umversity 

In 1904 the British Vegetation Committee was 
founded to facilitate the co-operation of the small 
band of active workers on the survey of British 
vegetation Moss was one of the onginal and 
oertamly one of the most valuable members of 
the Committee His acute logical mind and his 
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increasingly critical knowledge of species were of 
the greatest use m accelerating the rapid advance 
in our knowledge of British vegetation which 
marked the first decade of the century While at 
Manchester he undertook a survey of the Peak 
district which gamed him his D Sc degree and was 
pubhshed mucn later (m 1913) by the Cambridge 
Umversity Press In 1907 Moss was invited to go 
to Cambridge eis Curator of the University Herba¬ 
rium, and gleully accepted the mvitatiou, though 
again at some financial sacnfice He joined 
Emmanuel College as an advanced student and 
took his B A degree by research Durmg the ten 
years he was at Cambridge he lectured in systematic 
botany, demonstrated to the elementary students, 
and was very active in field work 
From about 1910 Moss turned more and more 
to critical systematic botany After publishing 
several excellent and illuminating critical papers 
on different small genera, he conceived the idea of 
a new British flora on a monumental scale This 
the University Ptess agreed to publish as the 
“ Cambridge British Flora”, and vol 2, deabng 
with the Amentiferm and allied families, to which 
Moss had paid special attention, appeared in 1913 
The outbreak of War, however, seriously com¬ 
promised the financial prospects of this ambitious 
undertaking, and, together with other diflSculties, 
led to the suspension of the work, only one other 
volume (vol 3) appearmg, under the editorslup of 
an old pupil, Mr A J Wilmott of the Bntish 
Museum, after Moss hod left England 

In 1917 Moss was appomted to the professorship 
of botany at Johannesburg, and hero he gradually 
developed a very living and flourishing department, 
which was becoming a centre of research on South 
Afncan flonstics At the same time Moss applied 
himself with characteristic energy and thoroughne^ 
to the task of becoming ocquauited with the South 
Afncan flora He foimd that the published and 
herbarium material was to a large extent un¬ 
trustworthy, and he set himself to revise various 
groups, travelling widely for the purjwse for he 
was never content until he had seen the species 
he studied m their native habitats He had pub 
lished very little since he went to South Africa, 
but he had a large amount of matonal in hand 
Another five years would almost certainly have 
seen the appearance of so great a body of accuiate 
systematic work would have securely established 
his repute as a ontxcal taxonomist of hagh rank 
Moss was a man of singularly acute, logical, and 
independent mind With no adventitious advan¬ 
tages, he fought his way by sheer ability, hard work, 
and devotion to hia subject, to a high place m the 
science After attammg one reputation as a pioneer 
ecologist, he was makuig another, no less dis¬ 
tinguish^, as a taxonomist, and only his untimely 
death has prevented its full fnution A G T 


Prof Fblix LdHNis 

By the death at Leipzig on Dec 8 of Prof Felix 
Lohms, the science of bacteriology has sustained 
a senous loss Ldhnis was bom in Dresden on 
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Aug 3, 1874 After he left school and before h< 
finally turned his attention to academic work 
he was engaged in practical agriculture for severa. 
years In 1901 he received the degree of Ph D 
from the Umversity of Leipzig, and m 1906 he 
became responsible for the instruction and research 
m agricultural bacteriology in that Umversity 
During the period 1905-1914 LOhnis’s investiga 
tions did much to clarify the position of his subject 
The chief contnbutions of his department were 
concerned with methods, the seasonal vanation in 
bacterial activities, the decomposition of calcium 
cyanamide, and nitrogen fixation This period in 
Lohnis’s career was al^ notable for the publication 
of a manual of methods which has been translated 
into several languages, a text-book which is still the 
best work of its kind on the subject, and the well- 
known “ Handbiich der landwirtschaftbchen Bak- 
tenologie ”, which is the only comprehensive and 
critical review of the hteratiire m existence In 
1912 Lohnis had attained a position of such emin¬ 
ence among agricultural bactenologists that the 
Bntish Association extendwl to him an invitation 
to address Section M (Agriculture) at the Dundee 
meeting 

In the spring of 1914 Lohms was offered and 
accepteil an appomtment m the United States 
Department of Agriculture, and in 1923 he took 
over the direction of the Department’s work on the 
bacteriology of soils Betxvcen 1914 and 1923 ho 
devoted much of his time to researches on the life¬ 
cycles of the bacteria The results of this work, 
contained in a monograph published iii 1921 and in 
other papers, arc of a far reacliiag nature, olialleng- 
mg as they do the fundamental principle of mono- 
morphism, upon which the science of bacteriology 
how been built Whether all lj<>hais’s views will 
be accorded general acceptance is still uncertain, 
but there is no doubt that his inv estigations on the 
life histones of bacteria will exert a jirofoiind influ¬ 
ence upon the ultiraatt development of the science 

In 1925 Lohnis nturnerl to the University of 
Ijcip/ig as professor of agricultural bactenology and 
soil science, and in a very short time he had under 
his direction a volumt of work which was probably 
greater than that undertakin bv any other dipart 
merit of the kind in Eurojie The chief contnbu 
tions of the later \cars are those which deal with 
the fermentative ancl other changes which take 
place in the making of the various types of farm¬ 
yard manure and in the preservation of forage 
crops In 1929 LOhms became cxlitor of the 
Zentralhlati fiir RalctetioliMjie, Abt II, and a short 
time before his death he was at work upon a new 
edition of lus ” Handbuch ” 

Those who have hod the privilege of working 
under L5hms will always treasure the remembrance 
of bis enthusiasm and inspired direction In the 
planmng, conduct, and supervision 6f research he 
was unsurpassed, and his intuition frequently 
proved to bo of quite an exceptional nature In 
such matters his extensive and accurate know¬ 
ledge of the literature of his subject was of the 
utmost value It also enabled him to detect at 
once the rather frequent modern practice of 
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ublishing, as new discovenes, alre«uly well estab- 
sbed facts Of all such tendencies, as well as of 
work camcHl out in a perfunctory manner, ho was 
most intolerant and did not hesitate to express his 
opinion in emphatic terms His later publications 
\vere often gn^atly condensed and consequently 
difficult to read As a result he has sometimes 
been misunderstood and has not always receive<i 
the credit to which his 'work entitles him His 
contributions to science, however, have been out¬ 
standing and will yet cause his name to be placed 
among those of the pioneers in bacteriological 
work 


Dr P PlNKKRTON 

Pltkr Ptnkfrton was born in Kilmarnock on 
Jan 8, 1870, and received his early education at 
the Aciulomy theie At the University of Ulasgow 
he gained the degree of M A with highest lionours 
in mathematics, and afterwards he studied for 
two years at the Royal College of Scieru e, Dublin 
After a period of six years as mathematical master 
in Allan Glen’s bchool, (Jlosgow, he was appointed 
head of the mathematical department of the Royal 
Academical Institution, Belfast, a position which 
he resigned after a short tenure to take up a simi 
lar one in George Watson’s College, Edinburgh 
Sixteen years ago he was appointed Rector of the 
High School of Glasgow, and he discharged the 
varied and responsible duties of that post with 
marked success and increasing distinction until his 
death on Nov 22 lost 

Dr Pinkerton was a very groat teacher He had 
an exceptionally alert mind and an unfailmg sense 
of humoui About a very clever student he once 
remarked, “ He will make a poor, poor teacher , 
he never had a difficulty ” His own outstanding 
success was largely due to his complete sympathy 
with all his pupils He appreciated the difficulties 
of the dull, 08 well as the eager curiosity of the 
brilliant 

Under Dr Pinkerton’s inspiration and guidance, 
marke<l developments took place in the High School 
of Glasgow The intellectual and social life was 
uickened, and the provision of splendid playing 
elds opened up a new era in athletics Quietly 
and unobtrusively he devoted all his powers of 
mind and heart to the welfare of the School in all 
its aspects, and its betterment was his constant aim 

Dr Pinkerton was a prominent member of the 
Edinburgh Mathematical Society, and served as 
, secretary, as president, and os first editor of 
MaQiermUcal Notts He frequently contributed to 
the Proceedings, and was the author, in collabora¬ 
tion with the late Prof Gibson, of a book on the 
“ Elements of Analytical Geometry ” Throughout 
this volume old students have no difficulty m 
recognising his characteristic methods of treatment 
and exposition 

The Umversity of Glasgow, for which Dr 
Pinkerton acted as examiner for degrees m mathe¬ 
matics at various tunes, conferred on him the 
degree of D Sc in 1909 and of LL D a few months 
before death 
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De H Borns 

The death of Dr Henry Boms on Deo 12 last, 
at the age of seventy-five years, removes a very 
famihar figure from the meeting-places of scientific 
societies in London Until the last year or two, 
when ill-health made his attendances not so regular, 
he was present at nearly every meetmg concerned 
with physios or subjects related thereto Always 
one would find him busily reporting the proceedings 
(for many years ho acted os reporter for Engin¬ 
eering) and anxious to supplement his notes by a 
talk with the lecturer and a perusal of the manu¬ 
script Although he was thus well known to the 
secrctaiies of the societies, few people seem to have 
known him intimately He seldom volunteered 
information about himself, and he probably led a 
lather lonely life apart from his meetings He was 
born in Austna, but must have come early in life 
to England, for he became a member of the British 
Association forty-eight years ago, attendeji the 
Montreal meeting m 1884, and missed very few 
meetings since that date He joineil the Physical 
Society in 1895, and was an original member of the 
Faraday Society 

Dr Borns in the course of his work acquired 
a wide knowlcxlge of physical subjects and his 
reports displayed expert discrimination His notes 
were made without ordinary shorthand, in a curious 
abbreviated script, presumably legible to himself 
but a terror to his correspondents, for he used it 
in his letters also He was a kindly soul, always 
anxious to be of assistance to the secretaries with 
whom he (amo into contact, and punctual m keep¬ 
ing his promises for the return of manuscripts lent 
to him For half a century in a quiet way he 
served science well and faithfully, by giving it the 
best form of publicity—that based on accurate and 
well informed records His many scientific friends 
will miss him greatly 


We regret to announce the following deaths 

Mr J H Emerton, an authority on Amonoan 
ynders and formerly seci-etary of the Now England 
Fetleration of Natural History Societies, on Dec 5, 
aged eighty three years 

M Henu Gall, a former president of the French 
Society of Civil Engineers and president of the In 
dustrial Chemistry Society, aged sixty eight y ears 
Prof Emile (Bey, professor of geneial biology in the 
College de Franco, who was known for his work on 
the ductless glands, jiarticularlv the thyroid and 
jmrathyioid, aged seventy three years 

Dr O P Hay, formerly of the Carnegie Institution 
of Washington, known for his researches in Pleisto 
cone palifcontology and as author of the “ Catalog and 
Bibliography of the Fossil Vertebrates of North 
America on Nov 2, aged eighty four years 
Prof E W Hyde, formerly professor of mathe 
matics at the UniversiW of Cincinnati and vice- 
president m 1891 of Section A of the American 
Assodatinn foi the Advancement of Science, aged 
eighty seven years 

V ice Admiral Sir Charles Royds, K B E , who 
served as first lieutenant of the Discovery in the 
British Antarctic Expedition of 1901-4, on Jan 6, 
aged fifty four years 
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News and Views 


Thk important aimounoement has just boen made j 
that in the near future there will be established in 
the vicinity of Toronto an astronomical obseivatory 
which will rank with the world’s greatest institutions 
of this kind It will be erected by Mrs D A Dunlap 
and her son, D MofCat Dunlap, as a memorial to the 
late David A Dunlap, who died on Oct 2ft, 1924, and 
Will be known as the David Dunlap Observatory 
Astronomy and geology were both favourite studies 
of Mr Dunlap, but the former had a peculiar attrac 
tion for him He was a keen student of the heavens, 
and always liked to share his knowledge with otliers 
This project has been under consideration for the last 
five years and will now be brought to completion 
In working out the plans, Mrs Dunlap has had the 
assistance of Prof C A Chant, head of the Depart 
ment of Astronomy of the University of Toronto 

The outstanding feature of the David Dunlap 
Observatory will be a large reflecting telescope seventy 
four inches in diameter There is only one of gw^ater 
aperture in the world, namely, that on Mount Wilson 
m California The instrument was onlered some 
time ago from the firm of Sir Howard Grubb, Parsons 
and Co , of Newcastle on Tyne It will be housed in 
a circular metal building, such construction being best 
for this purpose The observatoiy building will be a 
beautiful structure m the classic style It will bo 
erected on a suitable site near 1 oronto, in the midst of 
a large acreage winch will be converted into a park, 
to be known os the David Dunlap Park When the 
observatory is completed, it will be untler the Do 
partment of Astronomy of the University of Toionto, 
while the park will be developed in a scientific way 
by the Faculty of Forestry The new institution 
will bring distinction to the University the city, the 
[irovince, and indeed the whole Dominion It w ill be 
an enduring memorial to a worthy citi/en 

In a recent lea<lmg article (see Nature, Nov 22, 
1930, p 7ft7) we pointed out the urgent need for in 
creased attention to the systematic study of the 
Indian j>eoplea and cultures in view of the piobablo 
political conditions of the future Bearing on this, 
it may be mentioned that Lord Wmtorton, in the 
Empire Remew for January, closes an article discussing 
the problems of form and organisation in the govern 
ment of India, with which the Hound Table Con 
ference has been concerned, by very pertinent illustra 
tion of the extraordinary range of vnnation in the 
peoples whose destiny is being decided Discussion 
since the Conference opened has served to bring out 
even more clearly the fimdamental importance, be¬ 
neath the purely political problem, of questions of 
race, of religion, and of culture At the same time, 
letters to the Press, such as that from Mr Codnngton 
whioh appeared in Nature of Dec 13, 1930, p 919, 
and the correspondence in the Obeerter and elsewhere, 
while directing attention to such facilities as exist 
m England for Indian studies which are essential to 
the understanding of these (luestions, have emphasised 
their inadequacy 
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Strong support for the views on the question of 
anthropological studies in India itself, which we our¬ 
selves expressed, may be diawn from the presidential 
a^ldress delivered m the Anthropological Section at 
the seventeenth Indian Science Congiesa held last 
year at Allahabad and now available in the recently 
published congressional proi eedmgs (Calcutta Asiatic 
Society of Bengal, 1930 15 rupees) The president, 

the Hev P O Bodding, most urgently impressed 
upon his hearers the necessity for a record of the 
facts relating to custom, even the commonest facta 
of eveiyday life Admitting the attraction of theory, 
he pointed out that an unbiased and uncoloured 
record of the facts is an essential preliminary to stiuly, 
and alone affoids any certainty of permanent value 
Mr Bodding is primalily and indeed solely interested 
in the sclentifif aspe< t of the matter but ho made 
use of a i ogent argument in support of his plea, the 
force of which is equally, if not more, applicable in 
relation to the bearing of anthmpological study upon 
the problems of administration In India to day, 
ho urged, change m custom is taking place continu¬ 
ously an<i everywhere He (quoted fiom his own long 
expeneni e among the Santals, whore, for example, 
their attitude of mind in marriage customs apj^ears 
to have changed entiioly, passing, it would seem, from 
an attitude of potential hostility to one of union with 
the * parties of the other part ’ , wlule m religion, it 
Is now customary to find that at the celebration of a 
Hindu festival the greater number of the pailicipants, 
and those who make the most noise, are Santals, 
officially classified os ‘ animmts ’ It is obvious that 
if from the scientific jiomt of view it is important that 
a record of the fat ts should be jireserved at the earliest 
possible as well as at the later stages of development, 
It IS no less important that the administrator should 
have an exact knowledge of the changes that are 
taking place and of their direction 

A ( URTOUS feature of the induHlnal situation is the 
pronounced shortage of a<hnim8tiators competent 
to direct and organise industry on the scale which 
the magnituile of modern industrial combines and 
then international lelationships require Men of tlio 
requisite ability arf not automatically produced by 
the piesent system On the contraiy, authoiities 
Hu< h 08 M Henri Fayol have i>ointe<l out that under 
the sped ail sat ion mvolve<i m rationalisation the 
departmental manager or executive rarely has the 
opportunity ef ganung the wider experience which is 
essential in higher admiiustiativo duties It has boon 
authoritatively estimated, moreover, that in the case 
of the managing directoi even of a highly technuial 
organisation, the amoiuit of technical ability essential 
18 only 10 per cent oh compared with 60 per cent of 
administrative ability, and even in the hea*! of a 
technical department 36 per cent of administrative 
as compai*od with 30 per cent of technical ability is 
recjuired Such factors accordingly present senous 
obstacles m the jiromotion or training of staff for 
promotion to the higher admimstrative positions 
Valuable work to remedy this state of affairs is being 
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done in Europe by the International Management 
Institute founded in 1927 by the XXth Century 
Fund, the International Labour Office, and the Inter¬ 
national Committee for Scientific Management This 
Institute has already made a number of important 
studies on the application of scientific management 
in special factories, in banking, and m railway under¬ 
takings, and IS fast becoming a cleanng house of world 
information and a focus of activity on all questions 
covered by the resolutions of the World Economic 
Conference 

In Groat Britain the Institute of Industrial Adminis¬ 
tration 18 carrying out similar work, and claims to 
have united m a comprehensive view the principles 
underlying the various aspects of industrial adzmnis 
iration It aims, further, at establishing industnal 
adminifiitration among the recognised professions, and 
with the further objects of education and the main¬ 
tenance of high standards of skill and responsibility 
among its members, has modelled itself to some extent 
on the linos of established professional institutions 
In ojicning a public discussion on Dec 12, Mr A S 
Comyns Carr, president of the Institute, pointed out 
that modem competition calls for a higher standard 
of administration, to eliminate waste and reduce costs 
of production, as well as m tlie introduction of new 
methods, and this is true of all sizes of business under 
takings and of marketing os well as of production 
Mr Comyns Can* believes that the foundations of the 
knowledge recjuirod can be laid by suitable reading 
and mstniction, and that examination can test these 
foimdations and the capacity for initiative and 
common sense Pnmanly, in its oducational work, 
the Institute is an examining and not a teaching body 
Arrangomentfl are now being made by educationed 
authorities to provide instmction by lectures m some 
or all of the subjects of the Diploma of the Institute, 
and this work is supplemented by the formation of a 
Students' Society to provide reading courses at very 
moderate foes 

One of tho present Government's measures for 
assisting agnculture has been tlie Land Drainage Act 
of 1930, It T^ould appear to be a popular subject with 
fKihticians and recent governments, when asked what 
tliey have done for agriculture, have generally been 
able to give good accounts of what they have done 
to encourage the cliainage of agnciiltural land The 
cynic €wks why this zeal for draining, when tho land 
that 18 already drained cannot produce crops at a 
profit There has, however, been a definite need for 
the present Act. and Mr A T A Dobson has explained 
this and tho provisions of the Act very clearly and 
concisely in a paper r^ad recently at the Surveyors’ 
Institut ion Rat lonahsation is a universally acclaimed 
palliative for our economic troubles to day Agncul 
tore cannot expect to escape, nor does it deserve to 
This Act rationalises one thing in agriculture, the law 
of land draineige it is intended to produce order out 
of something approaching chaos Previously there 
was a large number of drainage districts under the 
jonadiotinn of authonties of different types, and 
thet^ was too much dashing of responsibilities and 
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interests Large nvers were ru^y dealt with satis 
faotonly The War years caused drainage works tc 
fall badly mto arrears In 1926 trouble arose m the 
Great Ouse district m the form of passive resistanoe 
to the payment of drainage rates A special Com 
mission was set up in consequence, followed by a 
Royal Commission to investigate the whole question 
of the law of land drainage 

Tub present Lcmd Dramage Act follows closely the 
recommendations of the Royal Commission, and most 
of Mr Dobson* 8 paper is devoted to an explanation 
of its provisions The general effect is that there will 
be two classes of drainage authority the catchment 
board, responsible for all works on its mam nver, with 
supervisory junsdiction over a wide area, and with 
considerable powers of raising revenue, and the 
ordinary drametge board, called within a catchment 
area an internal drainage board, responsible for the 
dramage of limited areas Mr Dobson then desonbes 
the methods of financmg the dramage operations of 
these two types of authority, explains other points in 
the Act, and concludes by claiming that “ the Act 
provides the necessary machinery for securing that, 
m future, all the waterways and dramage channels m 
England and Wales can be kept m a proper state of 
efficiency, including mam nvers ” If this proves to be 
the case, a very useful and necessary Act has been 
passed 

Retpresentativb exhibitions of Bntish chemical 
plant are of infrequent occurrence Though the last one, 
held m 1926 m conjunction with the London meeting 
of the Society of Chemical Industry, was very sue 
oessful, a favourable opportunity for repeating this 
venture has so far not occurred A unique opportumty 
for remedying this state of affairs and for bringing 
British chemical plant to the notice of the chemical 
and allied industries throughout the world will occur 
next July on the occasion of the jubilee celebrations 
of the Society of Chemical Industry The Bntish 
Chemical Plant Manufacturers' Association has de¬ 
cided, m CO operation with the Chemical Engineenng 
Group of the Society, to stage an exhibition which 
will be open during the whole week of the celebrations, 
July 13-18 inclusive, at the Central Hall, Westminster 
The exhibiting area will be twice as great as in 
1926 The exhibition will cover all types of plant, 
apparatus, instruments, constructional matenals, and 
general equipment required by tho chemical industry 
and the numerous other branches of industnal activity 
associated with it Only makers of Bntish plant will 
be eligible to exhibit ITiere will be a section devoted 
to the work of the various research associations 
and to the Department of Scientific and Industrial 
Research , this will be organised on non trade Imes 
by the Chemical Engineering Group of the Society 
of Chemical Industry, and its object will be to demon¬ 
strate the important part which science plays m the 
development of Bntish industry and m the control of 
the products Admission to the exhibition will be 
free, and invitations will be widely distnbuted to 
those who are interested m Bntith chemical plant 
The public will also be admitted free on the Friday 
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afternoon nnd the Saturday Special steps will be 
taken to eneore the production of a fully classified 
catalogue, which will be supphed free either on 
adnusuon or on application to the British Chemical 
Plant Manufacturers' Association Farther informs 
tion regarding the exhibition can be obtamed from 
the office of the British Chemical Plant Manufao 
turem’ Association. 166 Piccadilly. London. W 1 

Tint Newcastle upon Tyne Electric Supply Co and 
its aesociated companies supply an area exceeding 
4000 square miles, extending from Scarborough to 
Alnwick and including York The power supplied 
IB used for domestic purposes, mining shipbuilding 
engmeenng. and general manufacturing The system 
of supply 13 three pheise alternating, at voltages ranging 
up to 20.000 Naturally the accurate metering of all 
this energy was a problem of great difficulty A full 
description of the difficulties and the methods by 
which they have been overcome is given m a paiier ^ 
read to the Institution of Electncal Engineers on | 
Jan 2 by E Fawssett and G E Mooro The records 
show that good meters need not be examined oftener 
than once a year Small meters are only examined 
once m every two years and very small meters once 
in every four years The meter readers use motor 
cars which carry tho testing equipment including 
check meters Each car carries two testers each of 
whom must be able to dnve the car and perform all 
the routine tests About forty cats are always at 
work, and the performances of the motors under a 
variety of conditions are tested tho largtr meters 
being subjected to more thorough tests It is fouinl 
that tho lower bearing of the metor disc which re 
volves on a vertical spindle is the most unsatisfoc tory 
part of tho whole meter Oil is used to pi event rust 
and the pivot and the jewel are immerswl in it 
Considenng that electric meters are running some 
times for years at a stretch with a maximum in 
accuracy of sometimes less than one per cent it will 
be seen to what a pitch of perfection monufactureis 
have developed thorn It is satisfactory to leoni that 
the cost of tho elaborate arrangements ma<le to safe 
guard the revenue of the Newcastle company by 
accurate metering is less than the thousandth part of 
the revenue 

In 1614 the developments m the design of thermionic 
relays enabled a telephone cable to be laid across the 
United States from ocean to ocean Each relay has a 
filament from which electrons are liberated when it 
IS heated by current from a battery The most 
desirable filament at present m use is that used m 
the circuita of the Bell Telephone System It consists 
of a platinum alloy the surfftce of which is coated with 
a mixture of banum oxide and strontium oxide A 
mmute trace of banum in each fileunent permits the 
use of a much smaller amount of power for heating 
We learn from the BtU LabcraU>r%e9 Record for October 
that a quarter of a million telephone repeaters are m 
everyday use The amount of barium used for each 
fileunent u only about one sixth of a microgram For 
all the tubes in use the total amount of the banum 
effective m the emission of electrons is not more than 
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the twentieth of a gram A clean tungsten filament 
required 35 watts for heating as oompared with only 
2 2 watts required for a filament coat^ with banum* 
Multiplying the quarter of a milhon tubes in use by 
the cost of the current taken from storage battenes. 
we see how the mmute quantity of banum utilised 
m accordance with the methods found by fundamental 
research effects a great saving m the oommeroial 
workmg of the system Experiments are quoted that 
prove the remarkable fact that the electron oiurent 
which IS possible at any heating temperature from a 
Single layer of banum atoms on a platmum wire is 
enormously greater than the current which could be 
obtamed from a filament of either substance alone 

SiNOP 1926 there has been issued at Woods Hole a 
paper devoted to the work and workeis at the Manne 
Biological Laboratory and the Bureau of Fisheries 
Laboratory With tho increasing number of workers 
at Woods Hole tlu need for some such oigan is appar 
ent The Collecting Net as it is called is issued weekly 
dunng the summer months and contains besides items 
of local inteiest to workers short summaiies of some 
of the reseat ch carne^l out at the laboratoiies each 
accompanied by a critical rtview A glance at last 
years issues together with the diiectoiy of mvosti 
gatois tmphasists how WckxIs Hole becomes dunng 
tho summi r months a great mooting ground for bio 
logical workers who form a unique community some 
hundreds btiong But this centre of biology is to be 
oven further ennehed by the odilition of the largest 
oceanographic institution in the world The issue of 
the Collecting Net for Aug 30 of lost yeax cuntiuns 
plans an 1 details of tho proposed Woods Hole Oceano 
graphu Institution tho construction of which has 
already begim The Institution has boon endowed by 
the Rockefeller foundation witii grants of 1 000 000 
dollars to finaiue the buildings and equipment and 
1 000 000 dollars as a permanent endowment fund 
An additional working grant of 60 000 dollars a year 
lias been promiseil for a period of ten years The 
Institution IS under the directorship of Dr Henry B 
Bigelow and is to be a four stoned building with 
about fifty rooms anrl three or four large laboratones 
for student investigators From here on ocean going 
resoan h vessel will operate in the Atlantic The ship 
106 feet long at the water line and with a displacement 
of about 380 tons will be a two master with ketch 
rigging fitted with an auxiliary Diesel engine Work 
has alreaily started on this vessel which is being built 
at Copenhagt n The Institution will possess a resident 
staff of eight or ten workers who will remain at Woods 
Hole all the year round It is hoped that building 
will bo completed so that the laboratory will be able 
to open its doors next summer 

On Jon 6 a film on The feirox Woodwosp and 
its Parasites was shown privately at the London 
Pavilion Tins film is thq first attempt at applying 
the teJking film to biological research Tlie wood 
wasp H resjionHible for serious havoc to timber, 
especially m New Zealand This film is to form 
the first of a senes dealmg with the habits of the 
more important Empire forest msecte It is to be m 
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corporated also in the new “Secrets of Nature senes 
of films, which will be produced this year Many 
excellent silent hi ms of scientihc subjects, especially 
relating to natural histoiy, are already available, and 
the use of the sound film for like jnirposes is therefore 
to l:)o welcomed Educational films are shown in 
vat ions theatres throughout the country, comprising 
biology, chemistry, other branches of science, history, 
and so forth 1 hey are, m some coses, used to make 
up a complete programme These, however, are of 
the |>opuIar or very elementary type and, where they 
from a complete’programme, are meant for school 
children On the other hand the illustration of a 
biological or any otlier scientific subject winch one 
supposes will be of a specialised nature, by moans of 
the sound film, is a different problem It is too much 
to expect many members of the general public to pay 
for performances made up of films of such a nature, 
RO, at the most the films could only be used for filling 
up a programme of entertainment The value of the 
film would thus be seriously diminished Tlie best 
use that could be made of such hlms, the production 
of which should bo encouraged, is for presentation 
before societies and ac^emic and research institu 
tions However, miuh was suggested m this direction 
with legard to the silent him , but little has yet been 
done, probably for financial reasons Nevertheless, 
the project hew a possible future , and its development 
does not rcMst so much with pro<luction and photo 
graphy as in securing a sufficient demand to justify 
producers undertaking the costs involved in making 
films of this nature 

On the afteinoon of Dec 18, at the Lister Institute 
of Pieventive Medicine, a large company, consisting 
of the staff and other research woikors, past and 
present, met m the library of the Institute to offer 
parting gifts to Sir Charles Martin and Prof Arthur 
Harden on the eve of their retirement Prof J C (J 
Ledingham, who is Hucceeding Sir Charles Martin as 
cliroctor, presided, an<l referred to the fact that only 
a few years ago a very similar gathering assembled 
to celebrate the conferment of knighthoo<l on Sir 
Cliarles Martin by pieaentmg him with his portiait 
Sir Charles had dimcted the activities of the Institute 
for twenty seven years His highly successful ad 
ministration might justly be attributed in the first 
instance, the great charm of his personality, and 
secondly, to his tact, his business ability, and the sur 
pnsing catholicity of his scientific interests Prof 
Harden ha<i served the Institute for thirty thiee years 
and, as biochemist in chief, during that penod made 
his department an important centre of biochemical 
research Only a year ago he was awarded a Nobel 
pnze in chemistiy fpr his work on fermentation 
While the departure of Sir Charles Martin and Prof 
Harden would mean a severe loss to the Institute’s 
forces, the traditions they had set would long remain 
a potent source of inspiration to their successors On 
behalf of the many subscribers at home and abroad, 
Miss Hamette Chick presented to Sir Cliarles and 
Lady Martin a silver coffee service, designed and 
executed by Mr Philip Alexander of Walberswick, 
Suffolk , while Miss Munel Robertson unveiled and 
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presented to Prof Harden his portrait m oils b^ 
Mr Neville Lewis Sir Charges and Lady Martir 
sailed on Jan 2 for Cape Town, en route to Australia 
where Sir Charles will take charge of the Division ol 
Ammaf Nutrition of the Commonwealth Coxmcil foi 
Scientific and Industnal Research for at least twe 
^ears 

In a paper reprmted from the Transaettona of the 
Indicm Philosophical Congress (1927), Mr J Walker 
Tomb declares that ‘ time ’ is used in two senses, 
metaphysical and mathematical The former is the 
duration oi continuance of personality, depending 
ujKin consoiousnoss and memory The latter, in hia 
opituon, is the duration of matter, and he oonsiders 
that the definitions of Aristotle, Newton, Einstem, 
and Eddington are quite wrong Moieover, “ the 
relativists have built ujJon this misconception a 
bewildering philosophy which dethrones reason ” To 
support this view, passages are (luoted concerning 
bodies travelling with the velocity of light (This, of 
course, is a case m which the equations cease to hold 
As Einstein says, “ Lumen is a fraud ” ) It is 
interesting to compare these views with Sir Arthur 
Eddington’s opinions In an interview reported by 
Mr J W N Sullivan {Observtr, Dec 21, 1930), he 
said “ We must remember that the notion of time, 
as it occurs m science, is a mere abstraction Tlie 
notion of time is, I behove, an abstraction from the 
dynamic nature of consciousness Consciousness is 
essentially dynamic, and the ‘ time * of science is a 
most imjierfeot representation of this quality " The 
drawing together of science and philosophy is much 
hmdereii by the tendency of each side to mi sunder 
stand the other 

Fotirtebn of the leading french publishing firms 
which specialise m the production of technological 
literature have combined to produce a “ Bibhographie 
dos hvres fran^ais d’Industrie et de Technologic ” 
The lines of the * Catalogue of British Scientific and 
Technical Books “ of the British Science Guild have 
been closely followed, with tlie following difference 
namely, that books publishe4l in 1929-30 precede the 
General Catalogue for l619-30, which forms the bulk 
of the work Entnos m Part 1 are annotateil , those 
m Part 2 are not The name and subject indexes 
include both sections Hence there is some danger 
of confusion, and the writer of the prefatory note 
wisely counsels the user of the Bibliography to consult 
both sections “ en cas de recherche ” An annual 
supplement to the bibliography is promised with a 
consolidated ethtion every third year The classifica 
tion and indexing of the entries have been earned out 
m a woikmanlike manner, and we have no doubt that 
the bibliography will prove a useful guide m the 
selection of French technological books in all parts of 
the world 

Thr north-east of Scotland has memy points of 
contact for the archaeologist, the historian, and the 
naturalist, and each of these, os well as the general 
reader, will find articles of interest m the latest issue 
of the D€€9%da F%eld Selecting from a wide variety 
of topics, we mention only the Rev Dr Walker’s 
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account of ** Some Memorable Naturalists of the 
North East ” He recalls the accompbshments of 
William MacGillivray, naturalist and ornithologist, 
George Dickie, botanist, James Nicol, the geologist, 
who drst saw a glimmer of light in the upheavals of 
the North-west Highlands, of George Sim, taxiderm 
ist and naturalist, and Thomas Edward, of Banff, 
who spent his boyhood in Aberdeen But there are 
others, for no account could be complete which 
omitted the name of the Army surgeon, Dr A Leith 
Adams, who, in addition to writing popular accounts 
of his natural history observations in India and Egyx>t, 
became an authority on fossil elephants 

PnoK William King Gregory has been elected 
president of the Galton Society for the Study of the 
Origin and Evolution of Man, New York, and Mr 
Frederick Osborn has been elected secret ary-troasm or 

A MEETING to inaugurate a British Society of 
Motion Picture Engineers will be held at the rooms 
of the Royal Photographic Society, 35 Russell Square, 
on Monday, Jon 19, at 7pm A draft constitution 
has been drawn up by the provisional committee, the 
secretary of which is Mi Leslie Eveleigh, (Jaiafoid 
House, Gaisfonl Street, Kentish Town 

The following advisory committee has been appointed 
for the purpose of advising the Mniistnr of Health 
on the practical application of iiKxlem advances m 
the knowledge of nutiition Prof Majoi (hoonwood 
(chairman). Prof E P Cathcart. Sir Gowland 
Hopkins, Miss Jessie Lindsay, Prof E Mellanby, and 
Prof V H Mottram The metnbeis will liold office 
until Dec 31, 1933, and will be eligible for reappoint 
ment The secretaiy to the committee will he Mi 
y R Hudson, of the Ministry of Health 

The Council of the Royal Astronomical Society 
has awarded the gold medal to Prof W do Sitter, 
director of the Observatory of Leyden, for his theoroti 
cal investigations on the orbits of the satellites of Jiqn 
ter and his contributions to the theory of relativity 
Prof de Sitter has also been mvitod to deliver this 
gear’s George Darwin Lecture The Council has 
awarded a Jackson Gwilt medal and gift to Mr 
Clyde W Tombaugh, of Lowell Observatory, Flag 
staff, Anzona, in recogmtion of his discovery of the 
extra-Neptunian planet, Pluto 

On Tuesday next, Jan 20, at 5 15, Mr J W T 
Walsh will deliver the first of a course of three lectures 
at the Royal Institution on the ait of iJJuinmation , 
on Thursday, Jan 22, at the same hour, Prof H 
Dingle begins a course of thi'ee lectures on the nature 
of physical science The o|Xining Friday evening 
discourse of the year will be given by Sir William 
Bragg, on “ The Scattering of Light”, on Jan 23 , 
Mr J M Keynes wil! deliver the Friday evening 
discourse on Feb 6, on the mechanics of the tr-ado 
slump 

The Council of the Royal College of Surgeons of 
England has ap|>omfced Mr J H Thompson, lecturer 
in physiology at King’s College, Loudon, to the re 
search scholarship endowed by the lato Lord Melchett 
The subject to which Mr Thompson proposes to 
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devote himself is the influence of the parathyroid 
bodies on growth His research will be carried out 
m the new laboratories of the Royal College of Surgeona 
and also m the physiological department of King’s 
College Mr Wilfretl Trotter has been appointed 
Hunterian Orator of the Royal College of Surgeons 
for 1932 

At the meeting of the Grand Council of the British 
Empire Cancer Campaign, held on Jan 12, arrange¬ 
ments were approved m connexion with the Garton 
Prize of £500 and Gold Medial, wluch is to bo awarded 
to the {lerson or jjcrsons submitting the best original 
dissertation on “The Early Diagnosis of Cancer” by 
December 1931 It was also announoeHl that the 
subject, ‘‘The Biological Effects anil Mode of Action 
of Radiations upon Malignant and other Colls”, hod 
been chosen foi the second (Jarton Piize an<l Medal, 
the dissertations for whuh must be received by 
De(embei 1911 

The following apixuntments have recently been 
mtwlo by the Sotutiir^ of State for the Colonies in the 
colonial agiKiittural and foieslry Hoivioes Mr G H 
(iothin Jones to be soil chemist, Kenya, Mi H 
Evans, to be jihysiulogical botanist. Mauritius, Mr 
M H l^iiiuh, to be biological fhemmt, animal nutri¬ 
tion resi^aTch, Tanganyika Tern tory , Mr R J A W 
Lever, to he entomologist British Solomon Islands , 
Mr (‘ O Fleminich, to be assist ant conservator of 
forests Fcdomteii Malay States , Mr 1 E D Vigne, 
to be assistant conservator of forests Nigeria , Mr 
C E Duff, to bo OKHistara consorvatoi of forests, 
Northern Rhodesia , Mi C H Holmes, to be assist¬ 
ant conseivator of forests, Ceylon 

At the annual meeting of the Association of British 
Zoologists, hehl on Satuiday, Jan H>, in the rooms 
of the Zoological Society of London, with Prof 
F B Poult on in the chair, the moining session was 
devoted to discussions as to whether zoologists should 
accept fees for lex tines and ax]>eit advice, and on Uie 
future c)f zoological collecting In the afternoon it 
was movixl ” that training foi ajjphed zoology must 
be based upon a buiad geneial zoological foundation ”, 
the three principal sjieakers being Dr W T Caiman, 
who dealt with museum work. Dr E S Russell, with 
fisheries woik, and Prof J W Munro, with entomo 
logical woik The Association has only recently been 
forme<l and this was its first mooting, although, for 
seven yeais previously, there has been an amiual 
meeting of British zoologists to discuss matters affect¬ 
ing the interests of the science 

Dr Frank Conrad, of the W^estmghouse Electiic 
and Manufacturing Co , Pittsbui-gh, has been awartled 
the Edison Medial, the highest award of the electrical 
engineers in the United States, for pioneering work 
m railio telephone transnussion before the davs of 
broadcasting In addition to his developments m 
radio communication, Dr Conrad has made imi>ortant 
contributions to alternating current work and aic 
lamp design, ho has been in the employ of the 
Westinghouse Co since 1890, and is now assistant 
thief engineer The Edison Meilal was foxmdod by 
associates and friends of Thomas A Edison and is 
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given annually for “ mentonoua achievement in elec¬ 
trical science, electrical engineering, or the electnoal 
arts ”, by a committee of the Amenoan Institute 
of Electrical Engineers 

Messrs W and O Foyle, Ltd , 119 Channg Cross 
Road, W C 2, have just circulated a catalogue of 
their No 7 department, containing the titles of books, 
both second hand and new, relating to most branches 
of technology and applied science Being carefully 
classified, the catalogue should be of service to many 
readers The list m obtainable upon application 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned — 


A research scholar m mental diseases "under the 
Joint Board of Research for Mental Diaeases of the 
University of Birmingham and the City Mental 
Hospital Committee — E Eyles, Hon Secretary, 
Council House, Birmingham (Jan 24), An advisory 
research entomologist at the Seale-Hayne Agnoultural 
College, for the South-West Provmce—^The Principal, 
Seale-Hayne Agnoultural College, Newton Abbot, 
Devon (Feb 8) A physicist or engineer to carry out 
researches and standardisation m wireless telegraphy 
and telephony, and a physicist to carry out researches 
in optics, each under the National Research Council 
of Canada—The Secretaiy Treasurer, National Re 
search Council, Ottawa, Ceuiada 


Our Astronomical Column 


The Near Approach of Eros — Prof H N Russell 
gives, in the Scxeniijlc American for January, a clear 
account of the methcnls being employed for using the 
present appioach of Eros lor obtaining improved 
values of trie solar parallax and the mass of the moon 
He estimates that fully ton years will be needed for 
a full discussion of the measures but there is one 
source of delay that he has not considered Several 
observatories iiave been co operating during the p8wt 
SIX or seven years in obtaining accurate places of 
selected stars near the planet s track But the track 
tlivergcs appreciably from the predicted one, to the 
extent of 1 minute of tune m R A at the nearest 
approach This makes some of the selected stars un 
suitable, os being too far from the planet It will be 
ne<'esKary to select othei*s on the opfiosite side of th© 
planet to take their place, and these will need to bo 
carefully obseived One procaution that was not 
consiclerod m 1901 is now being taken The spectra 
of the stars have been examinocr, and those that differ 
markcxlly m typo from Eros (the spectral type of 
winch resembUw that of the sun) will bo rejecteii, 
owing to the different amount of their refraction by 
the earth’s atmosphere Tho article notes that the 
opj>osition of 1938, though uifenor to the present one, 
will bo much better than that of 1901, which was the 
best since tho planet was discovered m 1898 1968 

will be about equal to 1938, and the next really 
favourable oiii>ositions will be m 1975 and 2012 

Axial Rotation of Stars—In the Aatrophyexcal 
JoumaU vol 72, p 1, Dr O Struve discusses the 
spectroscoiuo evidence for the existence of rapidly 
rotating stars The occurrence of rajud rotations 
18 assumed in many ewtronomical theories, such as the 
fission theory of bmanes, but so far there has been 
no direct evidence that they are anything but rare 
exceptions Dr Struve shows that broad, shallow 
absolution lines are caused by axial rotation The 
broadening exhibits the proportionality to wave 
length required by the Doppler effect, and the hne 
contours agree with the theoretical shapes Tor rapidly 
rotating stars There is also a correlation of Ime 
width with penod and amplitude in spectroscopic 
binaries Two stars (a Viigmis and i; Urs® majons) 
are treated m detail, and tho evidence suggests the 
existence of an evolutionary transition between close 
sfieotroscopio bmanes and rapidly rotating single 
stars, though the direction of such transition is not 
established by the observations 

Old Eclipses of Jupiter's Satellites—Some of the 
secular variations of the elements of Jupiter’s satel 
htes are so slow that they ceuinot be satisfactorily 
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determined from recent observations alone All tho 
calculators of tables of the satellites have made some 
investigations of this kind , that which Prof W do 
Sitter has lately published in Annala of Le%den ObBtrva 
fory, vol 16, part 4, is one of the most complete 
The earliest observations used are those of Wargen 
tm, beginning m 1668 , the extensive list prepared by 
Delambre m preparation for the construction of his 
tables has also been used The systematic errors of 
the observations have been mveetigated , they are 
very considerable, but in spite of these a very marked 
improvement m the secular variations of the elements 
of satellite HI lias been obtamed m this discussion 
The improvement is less noticeable m the cases of 
satellites I and II, as their changes are more rapid and 
can be determmed from the modem observations 

trof de Sitter is much mterested in the question of 
the changes of the earth's rate of rotation, and m 
eludes a discussion of the evidence afforded by Jupiter’s 
satellites , the old observations do not add mu( h 
weight to the determmation He considers that the 
amount of uncertamty of his curve derived from all 
sources is not more than 6 seconds at the date 1670 . 
the uncertamty from the satellites at the date 1750 is 
fully 10 seconds 

A New Catalogue of the Naked-eye Stars —The Yale 
University Observatory has published a useful cata 
logue of 9110 stars, edited by Prof F Schlesinger 
It contains practically all the stars down to mag 6 5 
and a few fainter ones The reference numbers m 
Boss P G C and in tho northern and southern 
Durohmusterun^ are given The positions arc 
given only to the necurost time second m R A «md 
the nearest minute of decimation The Proper 
Motions have been revised and, where possible, 
are given to the thu*d decimal of a second of arc , 
those m B A ore expressed m great circle The 
spectral type, parallax, and radial velocity ore given, 
whore they are known There is also a column of 
remarks, which moludee notes of companions, of 
variation of light, or of radial velocity There is also 
a table for reduction to galactic oo ordinates, and 
one giving the new constellation boundaries as fixed 
by a committee appomted by the IA U The 
foUowmg systematic corrections have bem applied to 
tho proper motions of the P G C 

In R A +000021* -0 OOOlS^sm R A tan X>ecl 

InDecl -0 0023'coaRA 

A bad mispnnt on page 4 of the mtroduotion should 
be corrects The R A of the galactic pole is given 
as 18*» 40» , it should be 12i» 40*” 
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Research Items. 


ToUmitm of th« Wlk-munkon Tribe, Gulf of Car- 
pcntaria^—Muw Ursula MoConnol oontinueo her study 
of the Wik-munkan tnbes in Octanxa, vol 1, pt 2 
Elaoh clan has a number of totems of varying import* 
ance whioh are common to all members of the clan 
These are mostly drawn from objects of utility round 
which daily mterest centres, and in the case of natural 
supphee, from those found m the locahty, thus re 
fleeting their economic mtereets Thus, totems of the 
coastal tnbes molude dugong, sea turtle, sharks, and 
other fish, ‘ thunder ’ which heralds the north west 
season, ‘ hlgh-tide ’ which brinm food, and a ‘ small 
bird ’ which is supposed to guard the fiskung operations 
of a clan, bu'k canoes and spears, necessary to the 
success of the hunt, pebcans, geese, pigeons, flying* 
fox, and so forth The Wik-mean tnbes include milk- 
wood trees, porcupmes, and swamp turtle, ctll belonging 
to the Wik-mean country The totems of other tribes 
are similarly differentiate according to their economic 
resources Dangerous and disagreeable objects also 
figure m the lists—for example, crocodiles and flies, 
and objects of social sigiuflcance such as fire, which is 
not only useful, but is also the centre of social lifo as 
well as the means of disposing of the dead, the bull 
roarer, and the shootmg star or meteor, which is sup¬ 
posed to signify the death of a relative The ‘ baby \ 
sweetheart and ‘ ghost ’ totems reflect the chief 
phases of human life—birth, mating, and death Per¬ 
sonal names are derived from the characteristics of the 
<laii totems, or reflect their social value to the clan, 
sometimes their occupations m association with the 
totem Thus, men take their names from the spear 
handle, women from the Ashing not and dilly-bag 
which they make and use Women of the dilly bag 
totem take a special pride in their string work, as if 
t hey were mistreeses of the art Or again, women may 

be called after the crab which they hunt, while men 
are callcsd after the barraniuxidi fish which they spear 
Where totems are animals, women often take thoir 
names from the female of the species and its feinmine 
functions 

Dimensions of Flint Implements—The study of 
flint implements has m the past been confined to a 
(onsideration of the characteristic features displayed 
by the implements m virtu© of the special uses for 
which they wore designed and of the technique 
employed in making them Prof A S Barnes {Proc 
Prehtstortc Soc East Anglia^ vol 0, pt 2) applies 
to groups of 100 implements, selected at random, the 
inathematioal methods developed by Oalton, Karl 
Pearson, and others deahng with the characteristics 
of a crowd or large assemblage of objects, the dimen 
sions used being those of maximum length, breadth, 
and thickness It is shown that the ‘ medians ’ for 
length, breadth, and thickness are approximately 
constant for a given industry and can be used to 
describe the dimensional oharactenatics of that 
industry with precision Prof Barnes combines these 
mediems mto a single expression which he terms the 
‘ index figure ’ The mdex figure consists of two parts, 
a whole number and a fraction The whole number 
la the median for length, the numerator of the fraction 
IS the product of the medians for breadth and thick 
ness, and the denommator is the mediem for thickness 
Thus on mdex figure of 61 7 WV means that for a 
jnoup of 100 implements from the mdustry in question 
the median length is 61 7 mm , the median cross- 
Bectionol area is 644 mm *, and the thickness is 13 6 
mm It may be urged that the size of the blocks of 
flint available will influence the size of the implements 
made from them From recent measurements made 
by the author it appears that this is so only to a 
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limited extent, except m rare oases where the raw 
material available is exceptionally small For ex¬ 
ample, the index figure for the Moustenan of Aoheu- 
lean traditions at L#e Moustier itself is 62 2 
whereas the index figure for implements of the some 
culture at Combe Capelle, where the raw material is 
much larger and more abundant than at Le Moustier, 
IS 66 The various methods of measuring close¬ 

ness of packing of the measures are also described 
and discussed The statistical methods employed 
enable a precise statement to be made of the dimen 
sions of a group of implements m a simple manner, 
and form a useful adjunct to morphological con 
siderations in. dotornunmg to which cultural series a 
group of implements belongs There are a numl^r of 
diagrams illustrating the results 

PUcentation of the Cony—Dr ^George B Wislocki 
gives an account of observations made on the pla 
centation of the cony (Hijrax capena\a)y m vol 21 of 
Contnbutxona to Emoryol^y, issued by the Carneme 
Institution of Washington The hyrax is usually 
regarded as havmg its nearest allies m elephants 
and hoofeil vertebrates, but Dr Wislocki flncu that 
its placenta differs in. structural type from that of the 
ungulates and resembles that of the msectivoree He 
also concludes that m its placentation hyrax has 
many resemblances to that of the much discussed 
aberrant primate form, Tarstua That there should 
be a oonsiderable resemblance between the form of 
placentation of those two aberrant mammals is very 
remarkable, for they appear to represent different 
mammalian phyla Novortheloss both have a disc 
shaped placenta which is provide<l with a dense 
mewsfve covering of mva-avo trophoblast The 
troplioblost remains poorly vasculansed by vessels of 
foetal ongm Dr Wislocki is inclmed to regard the 
form of placentation found m Hyrax and Taraxua aa 
primitive, while the diffuse placentation of imgulates 
he would look upon as a later and more fully specialised 
form One rejoices to boo, m these volumes of Con 
tribuUona, that Mr Carnegie’s benefaction is sorvuig 
so well the needs of those engaged m ombryological 
research Under the directorship of Dr George 

Streeter a very high aleal heis been established 
amongst the contributors to this valuable publication 

Culturing Insects for Virus Research —One of the 
difficulties to be encountered m the rearing of insects 
for experimental tests of their transmission of virus 
diseases in plants, is the necessity for maintaining 
stocks of them free from any possibility of infection 
In the Annals oj Applied Biology, vol 17, August 
1930, Dr Marion A Hamilton describes a method for 
keeping pure and uninfected cultures of aphides and 
kindred small insects in cages of a special type These 
are constructed of a metal framework covered with 
cellophane and roofed over by means of fin© bolting 
silk Such c€ige8 have the advantage of being portable 
and freely permeable to light and air They are, at 
tlie some time, proof against the accidental entry of 
minute forms of insect life, that are commonly so 
difficult to exclude in experimental work She further 
describes a method of roaring aphides apart from their 
plant hosts Specially constructed glass capsules were 
used to contam the feeing medium , these were closed 
by a membrane of fish skin and then inverted By 
this means the aphides (Myzvs persicm) were induced 
to insert their stylets through the fish skm and feed 
upon artificial media, plant extracts or dyes Cultured 
m this way, a certain number lived for six days, and in 
one case sev en days A longer period of survival may 
be possible if more suitable media be found 
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Gen«t Affecting Chromoiome Behariour —In con¬ 
nexion with the intensive studies of the genetics and 
cytology of maize, now being earned on at Cornell 
University, a new genetic factor has been discovered 
(G W Beadle, Afernotr 129, CJomell Umv Agnc £xpt 
Station), which causes asynapsis, or a failure of the 
chromosomes to pair in meiosis A similar factor has 
already been found by Blakeslee in Datura^ and 
Gowen has described a condition in Drosophila m 
which there is complete absence of crossing over All 
these mutations are mherited as simple Mendelian 
recessives In MaUhxola a strain with long and another 
with short heterotypic chromosomes exist, the differ¬ 
ence being a8cnbe<i to a smgle Mendelian gene These 
cases are of special mterest in that in each an altera 
tion in the shape or synaptic behaviour of all the 
chromosomes is due to a single germinal change, 
which affects the cytological characters but not the 
phenotypic anjiearance of the organism, except in so 
far as it results m sterility The asynaptio strain of 
mai70 IB almost completely sterile both in pollen and 
ovules In the pollen rneiosis there is no pairuig of 
th real Is, and in diakinasia 20 univalent chromOHomes 
appear instead of 10 bivalents That the normal 
attraction between all the chromosome elements 
should thus be completely inhibited by a single 
genetic factor is a remarkable foot If such a factor 
api>eared iii a species of jilant which also reproduced 
vegotativcly. it would load to a condition of pollen 
sterility without previous crossing Tlieso asynaptio 
plants, like haploids, occasionally produce viable 
jKillen grams with the unreduced number of chrome 
somes 

Studies of Lactose-fermenting Yeasts and of Moulds 
of Milk, Cream, and Butter - M Grttnes and J 
Doherty in tlie routine examination of milk, eroain, 
and butter have iHolated two types of yeasts which 
ferment lactose with gas formation and produce slight 
acidity m milk (Set Proc Roy Diih #Soc, vol 19, 
No 20, May 1929, p 261) In both ty^ies the cells 
ore ovoid, measuring 3 b g in length , neither forms 
Bpores Tlioy appear to be identical with Tnrula 
l^tosa^ Hainsori, and T cmnoris. Hammer, isolated 
from cheese and from cream respectively M Grimes, 
V C E Kennelly, and H A Cummins m a study of 
mould fungi found in butter isolated twenty nine 
species (ibiSt , vol 19, No 47, October, 1030, p 549) 
Several of the Mpecies, while closely resembling, did not 
altogether conform to type species, and it is suggested 
that Irish fiuigi as a result of insularity have developed 
characters of their own In an exammation of moulds 
from butter, V C E Kennelly and M Grimes reiiort 
the isolation of a new sjiecies of Paecdomyces {u>%d , 
vol 19, No 44, September 1930, p 613) It is a 
coremia fornung species, with pink sjKjres, it clots 
milk and partially liquefies gelatin, with evolution of 
gas and on acid roaetion It is name<l Paectlomyces 
hd)€mtcum 

Methods for Fruit Disease Survey —** Epidemic 
DisecMes of Fruit Trees m Illmois, 1922-1928”, is 
the somewhat modest title of a Bulletin (Art 3) in 
vol 18 of the State of Illinois (Department of Regis 
tration and Education) Division of the Natural 
History Survey The paper is by L R Tehon and 
G L Stout, and these workers summarise the results 
of SIX years’ work on an mtensive survey of fruit tree 
diseases in their area They have visited a very large 
number of orchanls, making full records, which 
include accounts of spray treatments and their 
efficacy, tunes of application, notes on phenology, and 
the tune and seventy of disease mci<ience It appears 
from the collected work that pomaceous fruits are 
usually opposite, in their reaction to a fungus epi 
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demio, to drupaceous fruits, but the mam value of 
the report bes not m the particular conclusions that 
emerge and which apply to local conditions, but m 
the careful and exhaustive attempts which have been 
made to standardise the observations which form the 
basis for such a survey 

The Great Whin Sill —A very important paper by 
Dr J A Smythe, recording the results of many 
years* work m the field and laboratory on the group 
of intrusions known as the Whin Sill, appears m the 
Transactions of the Natural History Society of North- 
urrdierland^ Durham^ and Newcastle upon-TynCt vol 7, 
pt U pp 16 150 Samples from practically every 
fresh exposure have been collected, 2950 m all, and 
two average analyses and ten others, covering the 
whole area, are presented A large number of spocifio 
gravity determinations are recorded These reveal a 
progressive variation on a regional scale and addi¬ 
tional analyses of alkalis (26), FeO (31), and H,0 and 
CO- (28) indicate that the variation is related to 
slight differences in the composition of the origmal 
magma A chemical study of the chief minerals and 
of micropegmatite makes it possible to calculate the 
mineral composition of each of the rocks analysed 
The results agree very closely with the micrometnc 
measurements previously maile by Holmes It is 
shown that the titamferous black ores cannot be 
regarded as mixtures of magnetite and ibnenite 
Analyses are given of seven exceptional rocks ranging 
through leucocratic vaneties to a felsitic type, and 
these with the normal rocks give a variation aiagram 
closely parallel to that of the normal magma senes 
of Mull A noteworthy feature is the record of five 
occurrenceH (all analysed) of fine grained basaltic 
rocks intrusive mto the Whin Sill Only one of the 
dykes (the Hampoth) associatefi with the Whin Sill 
18 given detailed treatment, since those were dealt 
with m a recent paper by Holmes and Harwood 
(Min Mag , p 493, 1928) Alterations due to 
chlontisation, pectolitisation, vem solutions, and 
woathermg have been closely investigated with the 
aid of ten new analyses The problem of assimilation 
is very thoroughly examineil , the chemical evidence 
is entirely unSivourable, and a con vine mg explana 
tion mvolving the mode of emplacement is mven to 
a< count for the puz/ling field evidence which drove 
Clough to face tno possibility that assimilation had 
taken place The paper is one that will provide data 
for <li8CU8sion for many years Apart perhaps from 
the work of Brammalf and Harwood on Dartmoor, 
no limited group of intrusions has ever been so 
thoroughly investigated 

A Low Aurora and its Effect on a Radio Receiver 
— Though no photographic determination of the 
height of aurorae has ever yet yielded reliable values 
below 80 km , cases of aurorae coming much lower, 
even to the ground, are occasionally reported Mr 
A C Cummings, Room 1111, 180 Vamek Street. 
New York, sends us such a report—which also has 
other unusual features—of an aurora witnessed by 
his brother at Norwood, Ontario, Canada, early m 
the winter of J929-30 He observed that his i^io 
set was ‘ dead though the valves were alight and 
the aerial and ground wires were connect^ , no 
reason for the absolute quietness of the set was ap 
parent Lookuig out, ho saw that a bright aurora 
was m progress , on going outside U> get a better view 
he found, “ to his astonishment, that a curtain of 
streamers extended from the sky to the ground and 
completely surrounded the house but at a distance of 
several feet” The curtain was many coloured and 
unsteady, its scintillations being accompanied by 
” visible sparkmg ” and by “ snapping sounds ” 
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Thermionic Emluion—^The October number of 
HeviewB of Modem Phyaxca contains an article on 
themuonio emission, by Dr S Dushman In this 
lie has summarised the existmg literature on the 
subject, with, however, «iecial reference to the work 
3f the last ten years This has proceeded partly on 
the lines of the detormmation of the emission con 
stants of pure substances, but perhaps most charac 
beristically in the development of composite emit 
biug surfjwjea, both of the well known type of the 
thonated filament, m which monfimolecular flhns of 
[)ne substance are formed on a base of another, and 
Ilf the oxide type, coated filaments can nt>w be 
prepared which will operate in arc tubes, as well as in 
highly exhausted containers Theoretically, the out 
[ook has naturally been changed by the advent of the 
new quantum mechanics, which accoimts qualita 
tively for almost all of the phenomena in <iu08tiou, 
and quantitatively for many of them Dr Dushman 
remarks with justice that it is <lifficiilt at the present 
time to realise that only sixteen years ago the very 
existence of a pure electron emission from mean 
descent solids was questioned by many physicists of 
good repute 

Operating a Loud Speaker without High Tension 
Circuit —We have received on interesting com 
mimication from Dr S R Khastgir, of University 
C\»liege, Colombo One of his students, P U Katna 
tunga, has mvented a very simple method of operating 
a loud speaker by means of a diode valve without 
usmg a high tension circuit It seems to us that his 
method is of practical imi>ortance It would be 
useful, for examjile. in connexion with portable sets, 
os the usual high tension battery odds appreciably to 
the weight It would also be useful in connexion with 
aeroplanes and m military manoeuvres The receiver 
Mr Ratnatunga uses is a single valve receiver whi( h 
has a diode valve One side of the filament of the 
diode IB directly connected to the earthed point of a 
timed aenal circuit The anode of the diode is in 
ductively coupled to the tune<l circuit by means of a 
coil with whicn the loud speaker is in senes, and then 
goes back to the h lament The loud speaker oj>erates 
at nearly full volume when working Good resuJta 
were obtained even with on indoor aerial Tlie recep 
tion took place about four miles from the receiving 
station, the jiower of which was 1 75 kilowatts The 
resistance of the loud Rjieaker was 2000 ohms and the 
current through it was only 0 1 of a milliann3crp 
Wiien a high tension batterv was used the current 
was 0 xmllieunperew An ordinary Cossor valve was 
employed 

Dielectric Properties of Ionised Gases —An investiga 
tion of the dielectric properties of lonisetl air descnbeil 
by E V Appleton and E C Childs in the December 
number of the Pktloaopktcdl Magazine provides a very 
satisfactory demonstration of some of the properties 
of the Heaviside layer which ore required to account 
for Its action on wireless waves The air was ionised 
in a glow-disoharge at low pressure, and auxiliary 
electrodes inserted m the discharge tube to form the 
condenser of an oscillatory circuit The two chief 
results concern the dielectric constant of the loniseil 
gas, which, for small concentrations of ions, was 
found to be less than imity, in accord with theory, 
and the effect of a superpos^ magnetic field, which, 
when appropriately oriented and of the right magni 
tude, was shown to produce a type of resonant spiral 
motion of the free electrons of the discharge with the 
some frequency as the oscillations in the condenser 
circuit In addition, however, Prof Appleton and 
Bit Childs have found that the thm positive ion 
aheaths, which form on the condenser plates m the 
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gas when this is heavily ionised, alter completely the 
capacity of the condenser , the lomsed gas between 
the sheaths acts as a conductor, and effective 
ca|>acity is simjily that of the two sheaths m senes 
xhe alteration m the capacity of these sheaths with 
change m the steady jiotential applied to the plates 
follows the law reqiurod by I.«angmuir^s theory of 
exploring electroiles It is of interest to find that the 
reduction cjf the dielectric constant below unity weui 
probably detect(xi by the late Prof Barton im 
mediately after the juibhcation of Eccles’s theory of 
the lOnio refraction of wireless waves in lDi2 

Conductivities of Salts in Ethyl Alcohol—The 
JoHTTuil of f/ie (Jhemical Society for November con 
tains some results of measurements of electncai 
conductivities of iini univalent salts in ethyl alcohol 
by Murray Rust anti Hartley Lithium chloride, 
nitrate and perchlorate, and sodium and silver per 
chlorates were iii\estigattni The fall in conductivity 
is ]>roportional to the sifuare root of the equiva 
lent concentration m accordance with the theory of 
strong electrolytes A comparison of the slopes of 
the equivalent conductivity->y/c curves with the 
theoretical values calculate4l from the Debye Huckel- 
Onsager equation hIiows that the experimental sloj>e 
IS greater than the theoretical, the percentage 
deviations from theory varying between 10 and llo 
per cent This would bo exjiected if there were any 
ionic association Tlie range of concentration usetl 
was iV/500 AT/10,000 The perchlorate ion has a 
greater mobility than other anions in ethyl alcohol 

Activity Coefficients of Salts —Tliero are cases 
where the activity cooflicieiits of salts deviate con 
siderably from the expected values, and m two papers 
m the JouTfitd of the Chcrviccd Society for Novemoer, 
C W Davies hHows that these can be explained on 
the assumption of incomplete dissociation of the 
salts concerned When allowanie is made for the 
incomplete dissociation of the added salts, the activity 
coefficients found for thallouH lodate from solubility 
measurements aie no longer abnormal The activity 
coefficient becomes independent of the nature of the 
added salt at concentrations, with urn univalent 
salts, l>elow 0 1 ionic strength The activity coeffl 
(lent of thallous lodate m tho most dilute solutions 
IS expressed by the equation log f=A^/fi, but the 
value of A is smaller tnau the value given by Debye 
and Huckers theory It appears that this result is 
general, and also that may vary from salt to salt 
Large deviations fiom the Debye Huckel theory with 
salts, which have been described as electric t> po * 
effects, or ‘ unsymmetneal valency type ’ effects, are 
considered to be due wholly to mcomplete dissocia 
tmn of the salts t oncemed 

Keto-Enol Equilibrium —Although the keto enol 
taut^imensni of ace to acetic ester and some of ita 
alkyl derivatives has been proviously studied, it is 
clear that interesting results would be obtamed by 
studying the effect of substituents m the a position, 
and some experiments are described by Posl and 
Michalek in the November number of the Journal of 
the American Chemical Society which deal with this 
problem The o phenyl ester was prepared and was 
lound to contain 28 6 per cent of the enol form Tlie 
jiercentages of enol in esters substituted in the o posi 
tion by methyl, ethyl, and benzyl are 4 1,0, onif 3 4 
resjiectively The values obtained from molecular 
refractions were entirely different from those with 
bromme titrations (for example, more than 100 per 
cent enol was foimd by the first method as compared 
with 28 6 per cent by the second), and the chemical 
method is preferred 
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Twenty-first Annual Exhibition of the Physical and Optical Societies. 


^T^HE twenty first annual exhibition of the Physical 
and Optical Societies was ^ened by Sir Arthur 
Eddington, president of the Physical Society, on 
Tuesday, Jan 6 Sir Arthur commented on the 
growth of the exhibition since its inception in 1905, 
and sfKjke of the mutual debt of the scientific worker 
and the instrument maker, saying that progress is 
making them more and more interdependent All 
types of apparatus for physical and optical work could 
be seen at the exhibition, and everyone should find 
something of particular interest to himself Sir Frank 
Smith proposed a vote of thanks, and this was seconded 
by Mr H T Tizard, Ref tor of the Imperial College, 
where the exhibition was housed 

Electricity has steeidily and rapidly taken its place 
at the foundations of physical science, and one has 
only to imagine the gieat reduction which would be 
effected on removing all electrical instruments to 
realise the truth of this fact Tho task of making a 
selection of interesting items for this article would 
then become decideflly simplified An interesting 
feature of this year’s exhibit ion was tho wide use ma<le 
of pho tool cot nc cells Several different kinds wore on 
view, and one of conj>er oxide on copjior, shown by the 
Westinghouse Brake and Saxby Signal Co , Ltd , 
operating a rela>, merits special comment The 
Milliard Wireless Service Co , Ltd , was using a photo¬ 
electric coll to count tho numbei of visitors to its 
stand, a beam of light being interrupted by each 
person os ho approached The exhibits of tho Gramo 
phono Co , Ltd (H M V ), Kesearc h Laboratories in 
eluded a demonstration of the sensitivity of its own 
cell with a commercial potassium cell The former is 
of oiBsuim and of the same type as used m the tele 
vision apparatus, unlike the copper oxide cell, it is 
must sensitive to red light An interesting method of 
measuring the sensitivity of a photoelectnc cell by 
using it to conti*©! the output of a ‘ thyratron * was 
demonstrateil by tho British Thomson Houston Co , 
Ltd The current through the valve was used to drive 
a direct current motor the speed of which depende<l on 
the light falling on the cell, and a loud speaker omittetl 
a note of a frequency dependent on the speed of the 
motor A pliotoelectric outfit shown by Messrs 
Bellingham and Stanley, Ltd , is worthy of mention 
It IS suitable for the photometry of light sources or 
general spectromotnc investigations Provision is 
made for tho vanation of the voltage on the cell as 
well as that on the electrometer platos, and particular 
care is taken to guard against the interference of ex 
temal electneal disturbances 

The Research Section of the exhibition has always 
attracted a great deal of well deserved attention, and 
has expanded considerably since it came into being 
oply a few years ago There is little chance here of 
being called upon to admire an imposing box with 
knobs and other protuberances which the writer per 
aonally suspects of being either empty or filled with 
unwanted spare parts Perhaps a hint to exhibitors 
may not be out of place hero Let all apparatus be 
uncovered on these occasions, even if protection is 
necessary in general use The physicist loves to see the 
wheels go round To return to the subject un 
doubtemy the most j>opular item in this section was 
the demonstration of television arranged by the 
Gramophone Co htd (H MV), Research Labora 
tories Dunng the whole exhibition a crowd was 
waiting to see what further progress had been made m 
making the Arabian Nights become fact The defini¬ 
tion of the image is good and the colour is also at 
tractive Chnematograph pictures were scanned at 
tJie transmitter in five sections of thirty lines each, a 
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lens drum being used to traverse a succession of images 
over five scanning apertures, and the received image 
was thrown on to a screen about two feet square The 
picture was built up of 150 scanning lines and wob 
compo8e<i of 16,000 picture elements The frequency 
neeaod to give such detail, scanning at 12 times a 
second, is 23,000 cycles Among the fifteen demon¬ 
strations arranged m this section by the National 
Physical Laboratory, selecting any one for special 
comment is not easy The Radio R^earoh Board was 
rising a resonant wavometer circuit to show the ex¬ 
istence of side bands when a radio frequency oscilla¬ 
tion IS modulated by an audio frequency oscillation 
Messrs L F O Simmons and H C H Townend 
were demonstrating an interesting method of examin¬ 
ing the air flow past models by heating the air m 
horizontal layers with hot wires The changes in re¬ 
fractive mdex of tho air were used to trace the shape 
of the flow lines round the body m a shadowgrapn 
Apparatus shown by Messrs F H Schofield and J 
A Hall was some of that used in establishing the 
absolute scale of temperature from -183°C upwards, 
and include<i a platinum resistance thermometer, 
platinum thermocouple, and optical pyrometer Dr 
Ezer Griffiths had on view a multiple thermo element 
type hygrometer for distant reading which can be used 
in a ship’s liold An apparatus for measunng the flow 
through flues was demonstrated by the Gas, 
and Coke Co (Research and Training Section) CTe 
temperature at vanous points is observed and from 
the temperature gradient the rate of flow deduced 
A surprising fact is that the temperature aoi'oss a 
section IS far from uniform Smoe tno flow of gases is 
turbulent, this is rather unexpected and opens the 
field for f urthor work on the subieot The Rothamsted 
Experimental Station showed a bndge for studying the 
water m soils and the nature of the association of the 
two, by passing on alternating current and noting the 
phcise angle between this and the electromotive force 
Not all the water is available for plant life, 6Ui<l vegeta¬ 
tion may wither m qiute damp soil if the water present 
IS combined with the soil An exhibit illustrating 
phase-change in tuned circuits, due to the British 
Thomson Houston Co , Ltd , is worthy of note A 
fixed pnmary coil formed the mduotance of an oscil¬ 
lating circuit, emd a swinging secondary coil wes 
arrange<l so that the coupbng between the two coils 
was periodically varied As the secondary vibrated 
the circuits passed through the resonance point and 
there were alternating attracting and repulsing forces 
due to sudden phase change Tlie position of the 
pendulum at which the phase jump occurred was 
different for the two directions of movement, and this 
caused a senes of impulses which maintained the 
motion 

The Traile Section of the exhibition had many 
examples of good workmanship, and the optical in¬ 
struments—especially epidiascopes shown by Messrs 
Carl Zeiss (London), Ltd , and Messrs W Edwards 
and Co —may be mentioned m particular Messrs 
Edwards also demonstrated several kmds of vacuum 
pumps, one of which—tho ‘ Hypervac ’ rotary oil 
pump—will produce a pressure so low as 0 00005 mm 
The Carabndge Instrument Co , Ltd , exhibited many 
new instniznents, those for use m geophysical sur- 
veyine being of sjiecial interest, and described m 
Mr Lancaster Jones’s discourse on Jem 7 The 
eight pages m the programme descnbmg these instru¬ 
ments fi^re worth studying The l^akey Harper 
drawing machine lent by Sir Arthxu- Keith may also 
be mentioned In cmdition to the instruments 
specified m the programme, Messrs Adam Hilger, 
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showed a Pabry-Perot etalon with vanable 
separation This is a beautifully made apparatus 
rhe plates are supported on invar in order to reduce 
temperature effects to a muiimuin during long ex 
posures The instrument is suitable for measuring 
wave lengths m terms of a standard and observing 
fine structure m the longer wave lengths of the 
spectrum The Munsell Colour Books, intended to 
form the basis of a system of colour specihoation, and 
X ray gratings prepared in the laboratories of Prof 
M Siegbahn, were on view, as well as an all metal 
(piartz spectrograph Of sjK^cial interest to teachers 
was the astronomical model designed by Mr W 
Wilson and exhibited by Messrs A Gallonkomp and 
Co , Ltd , which demonstrates the motion of the 
earth, moon, and sun Each separate movement c^n 
be shown alone and tlie bodies can be made to perform 
hypothetical motions This should prove particularly 
valuable for educational purposes, since the reasons 
for day and night and seasons will be understooij at 
oiioe on seeing movements which do not produce 
them Both the M O Valve Co , Ltd , and the 
Milliard Wireless Service Co, Ltd, had a largo 
selection of transmitting, rectifying, and modulating 
tliermiomc valves The M O Valve Co , Ltd , was 
demonstrating an assembly operation in which the 
supports for the inside of a valve were bent to the 
required shape by one movement of a handle 
In the section for apprentices and learners started 
last year some good workmanship was on view In 
(lass A (Craftsmanship) first pnzee were awarded to 
T E Bayley (under eighteen years) of Marconi’s 
Wireless telegraph Co , Ltd , for a signalhng relay, and 
to H O Freshwater, of Messrs H Tinsley and Co , 
for a vibrating galvanometer suspension This 
competitor also obtained the Finsbury prize In 
Class B (Draughtsmanship), first prizes were taken 
by W G Hill (under eighteen years), of Messre 
H Hughes and Son, Ltd , for a penscofie wind gauge 
bearing plate, and by E G Mansfield, of the General 
Kloctnc Co , Ltd (Research Laboratories), for a 
controller for a motor operated rheostat It is to be 
hoped that this section will continue to grow as time 
goes on, since the importance of good instruments to 
the physicist cannot be over estimated 

Two discourses were delivered in the large physns 
lecture theatre, both extremely interesting an<l very 
well attended The first, by Mr E Lancaster 
Jones, was entitled “ Searching foi Minerals with 
bcientifio Instruments ” Mr Lancaster Jones de 
scribed the four methods used in locating salt dejiosits, 


oil, and other minerals, and mentioned the fact that 
all the instruments which he hod m the room were— 
with only one exception—of Bntish manufacture 
The four tyf>es of instrumtHit used are gravitational, 
magnetic seismic, and electrical In the first of these 
methods the instrument measures the value of gravity 
at different points, and from the variation from normal 
a mound of densei mateiial than the suirounding 
earth c^n be easily located Salt is geneially dis 
covered in this way, and its discovery is important, 
since oil usually occurs with it In the second 
method the hoiizontal intensity of the eaith’s mag* 
netio field is moasurotl, and the existence of magnetic 
veins disclosed The third method is veiy interest* 
ing An explosion is mado at ono point, and three 
sound waves travel to the recording instrument 
one through the air, one just beneath the groimd, 
and one penetrates the surface os far os a layer of 
material of different density below ground and then 
travels along the top of tins layer The \elocitie8 
of sound in air and m the two substances are known, 
the times of arrival of the naves are roconlod by the 
seismogiaph and, with the distance of the explosion, 
all the neoessarv data for finding the position of the 
mineral deposit are available The fourth method 
consists in tracing out lines of equal electrical potential 
between two electrodes across which an alternating 
cuirent is passing These lines have a curved shape 
when c opper or similar material exists below the surface 
The loctuie was illustrateil by exj>enmont8 and slides 

On Thursday, when the exhibition was open fro© 
to tho general publu, Si" Gilbert Walker gave on 
inteiesting account of “ Physics in Sport ” Sir 
Gilbei*! said that the tondoni y to separate applied 
matiiematics from the hapjwnings of ovoiyday life 
was to he deploiod, and then jiroceeded to make his 
audience agree with this statement by giving an ox 
jilanation of the behaviour of balls Ho went on to 
give some idea of the puncijiles involved m such 
sports as curling, spear tlirowing, and boomerang 
til rowing The (jiscoui'so was illustrated by a selec 
turn of mides and experiments, the stiange behaviour 
of a com when rolled on a bilhanl table causing much 
amuse ment 

Many hours can bo spent at an exhibition of this 
kind and another visit will still reveal something 
fresh The socretaiy is to be congratulated on the 
success of his organisation The amount of time 
and thought devotc<l to making a success of these 
occasions is hi arcel> ever loalisi^l by those Mho 
enjoy its flints E M Colt ins 


Annual Meeting of the Science Masters’ Association 


^PHE thirty first annual meeting of the Science 

Masters’ Association was held at the LTniversitv 
Edgbaston, Birmingham, on Jan 6 9 The meeting 
opened during one of the worst fogs on iecor<l, but 
in spite of this more than two hundred members and 
guests, including the Lord Mayor (Alderman Samulers), 
were able to find their way to the dinner and tlie 
presidential address Altogether more than four hun 
dred members attendetl the meetings The University 
buildings are admirably adapted for the purposes of 
such a conference, and the staffs of the vaiiouH depart 
menta of pure and applied science arrangefi a vt^ry 
tine senes of demonstrations in the laboratoncH The 
exhibition of apparatus and books was held in the 
spacious drawing office, which is an ideal room for the 
purpose 

Tne presidential address was given by Sir Charles 
Grant Robertson, Vice Chancellor of the University, 
who referred to the fact that boys and girls and the 
young university graduate emd teacher of to day 
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fail to realise the immense ievolution that has taken 
place in the woild of thought anrl education during 
tlie last fifty years In that period there has boon a 
scientific renaissance comparable in tho quality and 
HCOfie of its range to the humanistic ronaisMance of 
tho fifteenth and sixteenth centuries The result is 
that the monopoly of tiie classical humanists has 
been overthrown anil smashed to jiicces, resulting m 
the admiHsion of other subjects into the school our 
1 iculum Sir Cliarles went on to say that, “confronted 
with the modem curiicuhim, Huxley would have in¬ 
sisted that tho number of subjects taught is fai too 
laige and must be drastically reduced, and for the 
simple reason that the identification of education with 
the acquisition of information is nn indictable nrus 
demeanour” He (8ir Charles) was profoundly im 
pressed with the ability of undergraduates m the 
faculties of science, but he often found that they were 
lacking in general culture Personally he would like 
to see the training m science continual for every boy 
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and for\ up to tho age when they left Bchool, even if 
it meant for the spocialmt in humanistic studies some 
diminution in the school time allotted to the specialist 
subjet tH, juHt as he wanted to see the humamstic 
cultiue tontinued for the stiecialist in science In 
roferi nee to science scholarships, he would like these 
to be detei mined by the ^omt action of teachers in 
both schools and universities 

In the course of an address on “A Finite XTni 
verso ? ” the Bishoj) of Birmingham said that over 
confident dogmatism during tho nineteenth century 
])rodnce<l a reaction which has t*esulted m a spirit of 
agnosticism in religion In the present centuiy this 
has Hprf^ad to science, so that, at any rate in their 
bettei moments, science teachers are none of them 
<logmati(, not even the yoimgest of thorn It is now 
recognised that the bases of our knowletlge are prob 
abilities, and those to day threaten to become the 
ultimate of the physicist Absolute truth is beyond 
us, and superstition is the refujje of fools We shall 
be wise men if, knowing our ignorance, we search 
honestly that our understandings may be enlarged, 
and if, in our search, we never forget that man’s 
intellectual and spiritual faculties are his supreme 
endowment On first reflection wo feel that the uni 
verse must be infinite in extent Progress eta to our 
imderstandmg of space is due to the mathematician 
rather than to the metaphysician Dr Barnes re 
fenced to the following words of (ilauss, written in 
1824 in regard to what is now known as non Euclidean 
geometry “I think, in spite of the meaningless 
word wisdom of the metaphysicians, that we know 
too little about tho real mcm^ning of space, to 

stamp anything absolutely impossible because it 
appears unnatural to us” Ho went on to contrast 
the basic principles of Euclidean and non Euclidean 
geometry and the deductions from each as to the 
properties of space, saying that it is highly probable 
tliat our space is curved and not flat, although at 
present, possibly owing to the limitations of our 
minds, we cannot get a concrete picture of what this 
means In order to tost tho \ alidity of this conclusion, 
mathematicians can devise experiments on the nature 
of the radiation from distant nebulsB, and the tests 
so fai have indicated that the universe is finite and 
yet unbounded He referred to Lemaitre’s theory of 
an expanding universe, which has gamed the sym 
pathy of astronomers because it seems to offer an 
exjdanation of tho surprising and perplexing fact that 
the spiral nebulce in the depths of space appear to be 
i-eceding from us with velocities of the older of a 
thousand miles a second In conclusion he said that, 
like Cliffonl, who was the first man ni England to 
appreciate tho significance of Kiemann’s lesearches, 
he found relief from the dreary infinities of flat apace 
m the consoling hope that, after all, tho universe may 
be finite 

A disc usHion on general science was opened by tho 
chairman, Mr Fairbrother, of The C^ars School, 
Leighton Buzzard, who said that general science was 
proposed by the Association in 1916 as a remedy for 
what was then called neglect of science There is a 
danger that general science should be interpreted as 
that vague and indefinite type which lecuJs to a 
no<iding acquaintance with many topics of science 
but to a thorough knowledge of none Mere snippets 
are not what the apostles of general science mean to 
develop Their aim is to humamse science, to regard 
man as the central theme of the universe, and to 
show how man has bent the forces of Nature to his 
will and how he has made new substances by causing 
naturally occurring substances and their derivatives 
^ mot on one another (General science should cover 
IlhB^hole field of science Not only should chemistry 

" TJo 3194, Mol 127] 


and physios form an essential part, but also astronomy, 
physical geography, and elementary biology should bo 
given a place The teaeshers of the various branches 
should be specialists in their own subjects, but tho 
syllabus should be so arranged as to admit of close 
correlation between one section and another It must 
always be remembered that good syllabuses do not 
necessarily mean good general science, the essence of 
which lies not so much m the syllabus as in the 
interpretation of it Success or failure very largely 
depends on tho outlook of tho teacher It nos been 
suggesteii that examining bodies do not yet recognise 
the claims of general science, or give it the digmty of 
the usual science subjects , but surely that is a mattei 
for the teachers themselves to settle Let them create 
tho demand and the examining bodies will supply the 
fiapers 

UTie discussion which followed was stimulating and 
instructive, member after member giving an account 
of his own course in general science and testifying to 
the interest arou8e<l in the boys, who are often inspired 
to continue their studios to gi eater depths m then 
own time 

Prof F W Burstall initiated a discussion on The 
Science Education of a Boy up to the Age of Eighteen ” 
He said that boys of eighteen who come up to the 
university have a competent knowledge of science. 
they can express themselves m clear English and 
have a fair knowledge of other humanistic studies 
When wo consider average boys who do not reach 
university standard, we must divide thorn into two 
sections up to about fourteen and from fourteen to 
eighteen Prof Burstall considers that the young 
boy can be taught only through his memory, which 
is the reason why Latm and Greek can be taught him 
with a considerable degree of success His view i^ 
that the only science taught at this stage should be 
what IB known as Nature study- the description ni 
simple words of the ordmary phenomena of Nature 
as he observes it in his everyday life Like all 
simple subjects, this requires a bom teacher to teach 
It properly At fourteen the boy’s mind m sufficiently 
developed to enable some science to be taught 
Science consists solely of experiment, observation, an<i 
deduction, and is therefore by no means a new subject 
It has been tho study of humanity from the earliest 
days, when prehistoric man experimented on boring 
a hole through a flint, and it has been carried on b> 
successive stages to produce our present civilisation 
The boy up to fourteen is a young animal who delights 
m exercising his muscles, who is full of impish miscniof 
and a dismchnation to use his mind for any purpose 
of abstract reaeonmg At the same time, he is curious 
to know how everything works and also the reasons 
for all the changes he observes in Nature Prof 
Burstall suggestea that school science is attractive to 
the average boy because it gratifies his desire to make 
something or to change a substance Ho mged that 
the boy should have an outlet for showing his own 
mdividuahty Boys differ so much that to attempt 
to find a cumculum to fit them all is bound to fail 
Boys who are stupid m school are only so because 
they have never had a chance of displaymg their 
faculties He said that not too much emphasis should 
be placed on examinations, which, dealing as they do 
almost entirely with Questions of fact, offer a premium 
to a boy with a good memory and a rapid power of 
assimilation, but are detnmental to the boy whose 
mmd works slowly 

Dunng the discussion which followed, Prof H E 
Armstrong expressed his surprise and delight with tlie 
discussions he had heard He was glad to observe 
that general science is taught in so many schools and 
that the movement is gaming ground He disagreed 
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With Prof Buratall m regard to the boy up to fourteen , 
up to th»t age Prof Armetrong ooruidors the boy to 
}>e mtelligent—it is afterwards that his faculties be- 
c ame blunted 

Mr Cameron, Director of Education for Oxford 
City, gave an account of the work of tlie Commission 
on Educational and Cultural Films At the r^iuest 
of the Commission, the Science Masters* Association 
lias already appointed a sub committee to view and 
criticise films on scientific subjects, and two of those 
passed by this oomroittee, “ The Life of a Plant * and 
* The Mechanism of a Motor Car ”, were shown to a 
crowded meeting The Association unanimously de 
cided to give the Comimssioii financial support 

Mr J Young, in the course of a lecture on “ The 
Lunar Landscape ”, showed many beautiful slidet 
from photograpns l^ken by his students , he out 
lined the research which is m progress on the nature 
and features of the moon’s suriace 
Prof A W Nash gave an eKldress on ” The Work 
of the Physicist and Chemist in the Petroleum In 
tlustry ”, which emphasised the value of apnlie<i 
lenoe There are only two Departments ot Oil 
Technology m the oountiy, one at Birmingham an<l 
tlie other at the Imperial College of Science lu London 
These work in the closest correlation, each tackling 
different aspects of the petroleum problem 

Prof W N Haworth lectured on “Complex Mole 
tular Structures”, and Prof Munro Fox showed a 
Honos of biological exi^nments suitable for schools 

E N 


University and Educational Intelligence. 

London —Tlie following doctorates liave been 
^warded D Sc Degree in Biocheniisiry on C F 
Mariiem (University College) for a thesis entitled “ The 
Chemistry of the Oestnn producing Hormone” 
{Btochem Jour ^ 1029-30) L) Sc Degree tn Geology 
on R 0 Hudson (Uruversity College) for a thesis 
untitled “ The Lower Carboniferous (Dinantian) of 
the Craven Reef Belt ” {Proc Oeol Asftoc 1030) 
D Sc Degree tn Physiology on P Eggleton (University 
(’ollege) for a thesis entitled “The Significance of 
(’I'oatino Phosphono Acid in the Mechanism ot Mns 
Lular Contrciction ” (Jour Physiol , Oct 1930) D Sc 
Degree in Statistics on J O Irwin (University College) 
for a thesis entitled “ Researches in the Theory of 
Sampling ” (Biometrika, 1927 , Metron, 1930) 


Livinostonb Colleok, Le>ton, E 10, which gives 
courses of instruction to missionaries in the elements 
of medicine, hew issued the annual report and state 
ment of accounts for the yeai 1929-30 Many former 
students testify to the value of the instruction they 
received at the College Income for the year has 
more than balanced expenditure, and the accumulated 
deficit has been reduc^ The deficit, however, still 
amounts to £758, and structural repairs and replace 
ment of worn out equipment, deferred from year to 
year have now become urgent A sum of £800 is 
required to put things in order, and donations are 
asked for, and may be sent to the Principal, Dr Tom 
Jays 

Teaohbb training principles and methods have been 
exhaustively investigated during the past two years 
by a special committee of the Teachers^ Traimng Syn 
dicate of the Umversity of Cambridge The resultant 
recommendations, recently adopted by the Umversity, 
^^mphasiBo the importance of practical work and of 
JTuarding against the tendency of courses in the theory 
teaching to produce doctrinaires with but little 
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aptitude for dealing with the ordinary problems of 
school life It is interesting m this connexion to read 
the article published in the November issue of School 
Dife on “ Training Teachers on the Job ” This 
expounds the pnnciplos on which the University of 
North Carolina bases its preference for ‘in service* 
training as compared with training conducted wholly 
or mainly within a college of education, and describes 
some of the methods in use A staff of itinerant m 
structora is employed exclusively on weekly circuits, 
one day being given by an instructor each week to the 
members ot his classes employed in each of the in¬ 
structional centres in lus circuit He observes through 
-out each morning all phases of their woik and in the 
afternoon meets them for matnution, which hia 
observations enable him to adapt to individual and 
group needs While admitting that some courses, 
such, foi example, aw those in the history of education 
or the physiology of the nervous system, can probably 
be Conducted more effectively in residence in the uni¬ 
versity college of edutation, the rest—methods and 
matenals m the various subjects, currKuIuin con¬ 
struction, investigation of educational problems, in¬ 
dividual differences, educational measurements, <iia 
gnosis and treatment of failures, and the psychology 
of learning—can it is claimeil be given with much 
greater irnmeiliate effect and permanence when taught 
by the ‘ m serv loo ’ method 

The British Broadcasting Coiporation has secured 
the services of many men and women who are eminent 
spociaiists in the worlds of art, science, economics, 
languages, philosophy, and so on, for its several senes 
of broadcast talks from January to Apnl of this year 
Judging from the pamphlet publishoil m connexion 
with these senes rada al changes m the composition 
of each senes have been mode Foi example, the 
senes of talks on “ Maiiiago Post and Present ” 
consists of five lo( tures by Pi of B Malinowski and 
Dr R Biiffault They will take the form of a debate, 
Prof Malinowski giving the first talk on “ The Present 
Cnsis in Marriage and tho Historical Background ” 
The second will be given by Dr Bnffault Then will 
follow three talks in tho form ot a discussion between 
Prof Malinowski ami Di Bnffault, (oiicluding with 
a recapitulatory talk entitled “What can we learn 
fiom all this 7 ))y Prof Malinowski Such a senes 

has much to commend it , but one drawback is its 
actual senate foim winch demands regular attcaition 
to such talks—and this is often impossible—if full 
value IS to bo obtained from tliein There are three 
or four senes of talks with a scientific bias, which will 
be given by single lecturers Mr L I Gibbon is to 
talk on “fbmmerce the Peacemaker”, Prof A E 
Hc?ath on “ Thinking Ahead ”, and Prof W Cramp 
on “ Faraday and his ContcmjMJiant's ” This laat is 
clearly chosen because this year maiks the centenary 
of laraday’s discovery The other senes of scientific 
interest are to take a still different form Each talk 
m the senes will be given by a different jicrson One 
senes, ‘ Wliat is bcieni e 7 ” seems to have no common 
basis , tho reason for putting them in one group seems 
to be that tho listener is invited to co o}>erate with 
tlie speaker in making investigations ^ITiis is an 
experiment in what the BBC refers to as “ co 
operative science ” Such an attempt is deHei*ving of 
commendation , but its value may bo leswned by the 
fact that It 18 based iu>on the belief that science is 
now so professional and associated with such forbid¬ 
ding tecnnKjuo that the amateur scientific worker has 
almost disapiieared and with him the journeyman’s 
interest in science However this may be, the BBC 
18 to >30 congratulated on its attempts to stimulate 
general interest m science by its varied and onginol 
programme 
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Societies and Academies. 

London 

Linnean Society, Jan 8 —E J Salisbury A study 
of Itanunculua parmJlortM L , with special reference to 
its moiphology and ecology The floral structure has 
been studiofl in its entirety in 725 flowers, and in a 
considerably larger number with resj>ect to special 
features The most frefjueiit number of parts m the 
flouer as a whole is 20 (222 examples) This, with 
other observations, leads to the conclusion that the 
total number of parts is a number one less than a 
multiple of three The structure of the sejials and 
their variation indicates thoir origin fiom leaves, and 
thus the He[>al is the eipuvalent of the leaf base The 
staniinodnl nature of the jietals is clearly indicated 
The ]>et-alH attain maturity after the sfanieiis. which 
may ho associatod witli tlieir, phylogenetically, more 
recent origin Tlie stiueturea of various tissues all 
suggest a plant of damj) rather than dry habitats 
I’hiH is in confomiity with the atlantic ’ type of 
distribution of the H}iecies and its southern lialntats 
Bxperiniontal cultures show that tlie speclos does not 
grow so well on dry sandy or caU areous soils os on 
moist loam 

Pabis 

Academy of Sciences, Dec 1 —Tlie juesidont an 
nounccnl the death of Kcn<^’ Blondlot, Com^xyndont 
for the Section of (Jeneral PhyMUH—P Villard The 
reduction of the oxygon compounds of phosphorus by 
hydrogen Phosphoric anhydiido oiid hydrogen < om 
monco to react at 700 C\ and at about 900’' C both 
red and yellow pliosphonis can bo collected Phos 
pliorus i«t similarly produc od by the action of hydrogen 
upon sodium, barium, and calcium pyrophosfihatea —• 
J Costantin and P Lebard Experimental cviltures of 
healthy and degenerated potatoes m thor inoimtains 
and in the iilams The experiments described once 
moie ]>rovo the diificulty of proc uring healthy tubers 
working at random and without method Seed pota 
toes raised m the mountains will firopagate disease 
if the pathological state is not taken into account 
The superiority, if it exists, wall be shown only if 
healthy varieties are used —Jakob Eriksson was 
elects! Corr<»p(mdant foi the Section of Kural 
Kcouomv in succ^^ssion to the late M Neumann — 
Bertrand Gambicr Annllagmatic invariants of three 
oinles—Robert Forrer and A Hoffmann The split 
ting uj) of the Curie points of nickel The observations 
described can bo intt>r|)retecl by assuming the existence 
of two ferromagnetic substances m nickel each with 
its own Cuiie ])oint -Lucien Amy The examination 
of a metal for foreign elements by spectrum analysis 
The modification proposed gives a marked increase 
in strength to the lines of magnesium, calcium, and 
carbon R Barthdlemy A system of television, in 
eluding, in particular, on automatic arrangement for 
synchronisation and setting in phase —E Darmois 
and J Cessac Study of solutions of tartrates m 
fused caicuim chloride, Cat'lj -f 0HjO —Mme P Curie 
The i-elation between the omission of long range a rays 
and of y rays The theoretical explanation suggesterl, 
although not in good agreement with experunent, 
may still be of servioe New researches are required 
to determine more aoourately the range of the a rays 
and the existence and intensity of the groups of 
7 rays interveimig —J and J F Thovert The utilisa 
tion of photo electric cells with glass envelope for 
researches on radiattons of very short wave length 
The glass m ooate<l with a layer of vaseline, gelatine, 
or collodion wi tin which is incorporated a fluorescent 
substance —CheTcnard and A PorteTin The 
mechemism of the reheating of martensite —F 
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Bounon and E Rouyer Tlie oryoscopio study of 
paraldehyde in solutions of sodium chloride and 
oarium chloride — A Mavrodin The action of phenyl 
magnesium bromide on ethyl diethylcyonocetate — 
R Brunschwig and L Jacqud The formation of 
gums in petrols The colour acquired by a benzol 
on keeping is not a measure of the formation 
C!um 18 formed in benzol by the oombmed action of 
light and air —Octave Mengel Movem^ts of the 
Quaternary in the Mediterranean Pyrenees —P 
Gavaudan Some vital observations conoommg the 
evolution of the vaciiome during fmermatogeneaia of 
the Characeie —N Loewenthal Tlie evolution of 
the white blood corpuscles m vertebrates —Rend 
Fabre and Henri Simonnet Contribution to the 
study of the phenomena of oxido reduction Re 
searcheH on beer yoost The influence of desiccation 
The experiments with beer yeast confirm those mad^ 
with hepatic tissue the hydrosulphule derivatives 
can only bo freed from combination as the result of 
a traumatism which causes the death of the cell — 
Mile Catherine Veil and Adalbert Van Bogaert Tlie 
two heart chronaxios measure<| selectively according 
to the directum of the oJectnc current —H Laugier, 
W Libersohn, and B Ndoussikine The variations of 
chionaxy as a function of the position m man- 
Rdgnier aiul Lespes The existence of a summer 
generation in the pilgrim locust, SchiMocprra gregana 
—L Mercier A now ty])e of cancer of the lung m 
mice fleiodity and giafting —E Brumpt Latent 
]iarnsitism of lywliphagus caucurtei m gorgeil larvoe 
and fasting nymphs of various Ixcxles {Ixodes ncmttJt 
and Hhtpteephalxis mngiuneus) —Georges Fontes and 
Lucien Thivolle Trvjitojihane an<l histidine are 
humatogen ammo aculs—Mile S Mouchet The 
formation of the non jaxhiiu ulated spormatophores 
of the deiapod (’lUMtacoans - C N Dawydoff Tlic 
tmo nature of Dogelia ^nahiyana —Mile Odette Tuzet 
The fertilisation of the silica sponge Cltofui tnrtdts — 
Maurice Mane Janot and Jean Laurm Bulbs of 
Alhiirn cepa and hvi^orglycfpmia 

Cafe Town 

Royal Society of South Africa, Oct 15 —E Reuning 
4 contribution to the geology of the western edge of 
Buahmanland Tliere were morphological conditions 
on the edge of the plateau immediately anterior to the 
time of the melting Dwyka ice which, after the subse 
quent demuiation of the Karroo sediments, were re 
established, and they still form the major jmrt of the 
morphological structure of this region From the 
time of the oldest detenninecl sediment of the post 
Kimberlite period, a practically complete chain of 
events up to the present is recognisable -S H 
Haughton On a collection of fossil frogs from the 
clays at Banke, Naina< 4 ualand The sriecimens are 
part of a large collection discovered in the shales en 
countered by Dr Keimuig when stnkmg a shaft on 
the so calleci ‘ Arnot ’ pipe on Banke, Namaqualand 
There are a number of almost complete skeletons 
of a fossil frog, to which the name Eoxerwpoides 
reumngi is given, A senes of stages is desenbed 
which strengthens the conclusions drawn from hvmg 
Anura that the whole urostyle is the result of the 
fusion of a number of vertebrse Evidence as to the 
a^e of the clays contammg the fossils is almost entirely 
circumstantial, they must be at least early Tertiary 
and may be contemi>oraneous with, or slightly later 
than, the Dinosaur li^nng beds of Kangnas, 40 miles 
to the north —M R Levyni Note on some recent 
experiments on the germmatmg capacity of Rhenoster 
se^ Germination tests have been carried out annu 
ally smoe 1926 It has been shown previously that 
seed which refuses to germinate at the time of shedding 
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will germinate well a year later Temperatures dur¬ 
ing the reeting period may play an important part in 
n>gulating capacity of the seed for germination —E 
Reuning The Pomona quartzite and oyster horizon 
on the west coast of South Afnca north of the Oh 
phants River mouth Ancient phylhtos are planed 
off and covere^l by a senes of (leposits which consist 
of a fossihferous gnt with shark's teeth at the base, 
followed by a strongly sihcified sand and gnt possmg 
up mto calcified and partly sihcified clays Lying 
iinconformably upon these sands and clays—the 
equivalent of the Pomona quartzite—are marine de 
]K;sitH, <hvided into the Main Oyster horizon below and 
the Dvnax rogerst beds above Above these is a 
terrestrial cover of sand, which has been forme<l in a 
discontinuous cycle —T Levitt 4 report on the Capo 
flats femur A detailed study of the thigh bone 
Soimd in a sand quarry on the Cape Flats, m the same 
(ircumstances as a skull wluih has proveil to bo de 
tidedly primitive The femur shows pnmitiv e human 
and even simian characters, anil bolongeil to an in 
dividual appre<uably different from any of tho existing 
liurnan types in Africa and definitely low m the human 
stale This finding corresponds to that aiiivotl at 
iiidepeiKlentlv for tho skull 

Cbacovv 

Polish Academy of Science and Letters, Ot t 0 — 
Georges Bouligand home ajiplieations of the thmry 
of ensembles to infinitoHimal geometry —Ladislas 
Natanson Certain theorems associated with Foimat’s 
principle-r-W Swietoslawski A differoiitial boiling 
jioint apparatus furnished with a fractionating colimin 
and its application This apparatus is specially 
iipplitablo to tho study of the purity of lujuids either 
liiure substances or azeotropic and outfM?tic mixtures, 
and has boon designed to handle small quantities of 
lu{uids The determination of the amount of water 
present in an acetone- carbon disulphide azeottopic 
mixture is given as an example —J Kozak and L 
Musial The action of hydantoin on o nitiobonzal 
(fehydo —J Nowak Reinarks on the age of tho 
magmatic rooks of tho uncov erod layei s of Cioszyn - 
J Zerndt Megaspores arising from a layer situated 
at a depth of a hundred metres at Libiqz (Stophaman) 

Z Grodzinski The development of the blood vessels 
in the fore foot of tho tortoise (Emga orbicidanfi) 


Official Publications Received 

Uamau 

llftcordu of the Geological inr\ey of India Vol 04 Quinquennial 
’fte\iew of the Minnral ProdULliou of India for the learn 1924 lOlK 
fly fhe Director and Senior Officers of tlie Geological Surveyor Indlii 
l^p vili + 446+xcvi + 0 plates (Calcutta Government of Inula C entral 
I ubtication Branch ) 9 6 rupees Ijj 6</ 

HeconU of the Indian Museum Vol 81 Appendix Ust of Literature 
referring to Indian /oology (excluding inaeeba) rovelved in CalrutU 
during the >«ar 1929 Pp xx fi anuae , (k/ VoL 32 lartS i p «6 
-!U +plate* 2 7 2HI riipcea Vol 32, I art 8 Pp 210 856 + 

plate a 2 12 rupfen 5 j (Calcutta Government of India Central 
Publication Branch ) 

Uetnoirn of the Indian Museum Vol 9 No 5 Revision of the 
Asiatic Species of the Genua Lorttcuia 4 The Species of the Genua 
torhtcuta from the Sunda lalands the Celebes and New Guinea By Dr 
R Praahad Pp. 198 203+ptatea 24 26 1 6 rupeea 2# Srf Vol 11 

No I Studies on Indian Jaasidae (Homopteral Part 1 Introductory 
find Description of some New Genera and Species By Hem Singh 
Pruthi Pp 68 + 6 plates 6 8 rupees 9i (Calcutta Gov eminent of 
India Central Publication Branch ) 

The Quarterly Journal of the CfeologJoal, Mining and Matalliirgical 
Society of India Vol 2, No 4 November Pp 138 179 + 9 platan 
(LalniitU ) 6 rupees 

Bducatlon, India Education In India In 1927-S? Pp iv+72 
(Calcutta (ioverntnent of India Central Fnblication BraoLh ) 1 12 
rupees 8s 

Malta Annual Report on the Working of the Museum Department 
during 1929-1980 Pp xvlli IHalU Government Printing Office ) 

The Journal of the Institution of Electrical Engineers Edited by 
P V Rowell Vol 69, No December Pp 120+xxxii (London 
K and F N Spon, Ltd > lOi od 
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Proceedlugs of the Canadian Phytopathologioal Society Inaugural 
Session December 19 and 20, 1939 Pp, 61 (Ottawa.) 

Department of SolentlSo and Industrie] Research Report of the 
*'e^*»a''ch Board for the I ear ended 8Ut March 1980 with Report 
of the Director of Fuel Research Pp vlli + 12l + 8 pUtea. (london 
H M Stationery Office > 2# net 

Proceedings of the GcologistM Association. Edited by A K Wells 
Vol 41 Part 4 21st December Pp 863 446 (london Edward Stan 
ford Ltd ) 6s 

Journal of tlie Society for tho Preservation of the I'auna of the 
Empire New Series Part 12 Pp 66 (r.oiidon) D tyi 
Ninth Scientific Report on the Investigations of tho Imperlsl Cancer 
Research Fund, under the direction of the Royal College of Fh)siciui]a 
of liondon and of the Royal College of Surgeons of Eugland Pp 
iill+1 <6 + 39 plates (louden Ta> lor anti fThiicis ) 20* 

I eeds University Report to the Worshipful OompRuy of Cloth 
workers of the City of London of the Advisory Committee on the 
Deparltnunts of Textile Industries and Colour Chemistry and D}clng 
during the ‘iessioo 11>29-B0 Pn i3 (Lords ) 

Department of S< lontlHo and li dustrlal Research Building Stienco 
Abstracts Vol 3 (New Sorias) No 11 Sovoiuber Abstracts Nos 
2039 2182 Pp 870 409 (London HM Btitioiiery Offlte ) 9d not 

POHEION 

lounwl of the Faculty of Agrlcultuio Hokkaido Imperial Univi'mlt), 
Sjipptiro, lapan Vol 27, Part 2 Das AnsdorkHii aiilniKllscher Elweias 
Htofte, von Uitirg (»msHer Gber g* rbende Stofte und Hire Bnurtellung, 
UnU^rHUchungen Ills r die tiensche Haub UnteiHUcliungen nlwr Gelatine 
und Hftut UuelnlluMsung der MetallsaL GHatitie I'aUung diinh /usat? 
von Ncutralsnlz* n, KrfrftkL>inptriRche Uuterauchung dos Chrottu.>Hiiiire 
Reduklion, von Geoiff Orassor und illroslil Obokl Gerberoichenilschu 
UnterHnchiing von Chroinosalzun Konibinatioiisvilrkung rweier (lerb 
stoffe gegenUlier Gelatine nnd tierlsche Ilaut, eiii Uclliug zui cbemihcheii 
Erfiirschting der KomhiintiotiHgerbn ng, vtm Qeoig Grosser und Masatake 
lehHfl Pp 227 J4S Vol 27 1 art 3 Studies oti the Biitening of 

Rice Grains By T TadoVoro and M Abe Pp S49 S87 Vof 29 Part 
2 Die AjKslmlnen nun dein japan ischen Reich \on 11 kono Pp 
37 sa + Toieln 6 6 (Tokyo Maruzi n Co I td ) 

Mliiisteriu da A^rliultuin hulustrla e f ommt'rcio Observiitorio 
Nacional du Itio de Janeiro. Jtuletlni Hismologico do Obscrvatoi to 
Naoionnl 1926 a 1929 Pp 74 (Rio de Janeiro I 
Aiiiiabii van de Htcrrewarht te I eiden Dihi 16, Derde Stuk Caia 
logon of 1172 RefiiniiLO fiturs In tlie Areas 2 11 p of tlie 8jstciiinttc PIsii 
of S^^lecLHl Aieas Olwei vat ions of the 1 uldeu Observ at try By C H 
Bins and J J Kaimond, Jr Pp tl (Haarlem Job Enschede en 
/onen ) 

Ml llioiis and Pnjblcms of Medical Education (Eighteenth Series) Pp 
i\+329 (New \oik City The RockefHllm toumlatton ) 

U a DopQituMnt of Agriculture Weather Bureau Instructions to 
Marine Meteorological tibssrvnrs Hi ti (‘dilloii (W B No 991 ) Pp 
vlli + sO + H plates (Washington DC Goveruniunt Printing Office) 

tCIltK 

lapniiesu Tuurnal of Geology and Geography Transactions and 
Abnltads Vid 8 Nos I and 2 hoplembtr Ip ill+112+11 (Tokyo 
National Research f ouni II of Tapan ) 

University of Califoiiiiii 1 ubUcslioni In/oology Vol 86 Verbbrali 
Naliital Hisbuy of a Snetion of Nortlmin California tluougli tlie 1 assen 
Peak Region (Coritrlbiitinu from the Miisemn Of Vertebrate /oology 
of thfl University tpf California ) By losnph Grlnnell Joseph Dixon amt 
Itan M 1 Insdale Pp ¥ + 694 (Berkeley Calif Unlvorslty of 
( nllforiiia Press ) 

Transactions of the Son Diego Hoclety of Natural Illslu?) Vol 0, 
No 14 hour New Birtls from Noithwestern Mexico Jly A I van 
Rnssem Ip 213 220 Vol 0, No. li A new J east liitUin from 
8<nioni By A I van Bosk in 1 |» 22~ ' 2H (t-un Diego fslif) 

Un/Dwl HlstcH Department of Agr/cuUnre Terlinual JIullelln No 
214 Thi Physkal and Chemical CharaLturlstb s of certain American 
peat Proilles IJy Irvin C leust^l and Horace O Byers Pp 27 
(Washington D C Government Printing Office ) 6 cunts 


CATAI.O«l(JtS. 

Hadiostoleiim Pp 14 (1 oiiduu T he Bi Itlsh Drug Houses Ltd) 

Ijantern BlMes Illustrating /oedogy floUnj Geology, Astronomy 
Ac (C aUloguo B> Fifth e<iition Vp 104 (Manchester Flatters 
and Garnett Itd ) 

Catalogue, of Une Clu mlcal Pnjdiu ta for laboratory Use including 
Organic and Inorganic Chomh als Analytical Rwagents, Standard Stains 
ImlicatorH (January 1981 ) Pp. 130 (I nndon The British Diug 
Houses, 1 td ) 


Diary of Societies 

FRIDAY, January 16 

Royal Sociitv or Milucin* (Balneology and Climatology Section) 
(Clinical Mooting at Red Cross Clinic lor Rheumatism Peto 1 lace 
N W 1), at 6 

PflysiCAi iKTV (at Imperial College of Science) at 6 —Dr T L Ibbs 
and Dr K B Grew The Influenco of Low Temperatiirea on the 
Thermal Dllfuslon Fffeot—Dr J H Vincent Further KxperimentJt 
on Magnetoslrlotlon Dsclllators at Radio Frequencies. —S- Butter 
worth and F D Smith The Equivalent Circuit of the Magneto 
strfoUon Oscillator—Dr L C Martin The Theory of the Mioroacope 

BRrriiiii Institute ur Radioiaxiy (at 82 Wolbeck Street) at 6 —Medical 
Meeting 

Booibty or Chzmioal Industey (Liverpool Section) (at University, 
Liverpool) at 6 —Prof O T Morgan Organic Synfchesee facillUted 
by Pressure (Hurter Meniurtal I ecture). 
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NoBTH'EAflT CoAvr luvriTUTioif or KlfoiHiiu Aim BnirBtiiLUKM (»t 
MlnlDg luitltute Newcastie'iipon IVneX ftt 6 —fi F Dorcjr Bom* 
FaotorH Influenolng the BUfts of Cr*nK*luiru for Double Mtlog Die**! 
Engln** 

Ct>KK OvKN Mamacjkum Ahm^tiation (tfldUnd Section) (*t Unlvertltf, 
Leedii), at 0 SO J Hodeman Coke for DoTnestio Flrei 
IjdrrrrunoH or Hkouahioal EiraiifMM (Informal Ueetlog), *t T — 
Major W Orog*on tnd others Dliouialoo on Btoam Oil Engine 
In thu Mercantile Marine 

IiraTiTUTiuN or Looouotiyb BNOiMaaita (Uanoheater Centre) (at Man 
Chester 1 Iterary and philosophical Booletr, UancheaterX at 7 — T H 
Handers IxKSomntlve 8uHp«niion and its InttueDo* on I)«ralltnentA. 
Boval Pbotoqbapuio SooiiTTr OF Gkbat BmTAiH (Piotorlal Group, 
Informal Meeting), at 7 

Sooiirrv or Ojiemioal Imoustry (Newcastle Beotlon) (at Armstrong 
College), at 7 30 —Dr B. Moore Fused BIIIlr in Industry 
JuKiOR Institution or ENoiNaatts (Informal Meeting), at 7 sa—K W 
Willans Some Problems Burroundlug the Reorganlaatlon of an 
Engineering Works. 

Royal Boointy or Mbpioini (Obstetrics and Oymuculogy Section) 
(Jointly with Tuberculosis Association), it 8 —Discussion The 
Management of Pregnancy Pirturltion and the Puerperium In 
Tuberculous Women Opcuuw Dr O Marshall and Dr M Hiley 
(Tuberculosis Association) A Uonrne and L. O Blvett (Obstetrics 
and Qyna'cology Bectlon) 

Royat Bocisty or Mbdicihk (Electro Therapeutics Bectlon), at 8.80 — 
Dr Q Grant Allan Radiology of the Heart. 

Society or Dyers akp Oolqurirth (I ondon Bectlon). ~J T Holden 
Researches oq the Laundering of Fabrics 

SATURDAY, January 17 

Koval iNSTtruTiON or Qheat Uuitmn, at B —Bir E Dsnison Ross 
Persian Art and ] iterature (2) The People, the Country, and the 
Poetry of Persia 

Hull Association nr Enoineerh (at Municipal Teohnioal CkiUege, Hull), 
at 7 Ifi —R L yuertier Air Compressors 

MONDAY, January 10 

Victoria Institute (at Central Rulldlugs, Westminster), at 4.80 —Rev 
Dr W M Chrlatle The Uenalseance of Hebrew 
Rotai GsooRAPniCAL Society at ft — New Types of Survey Instruments 
—lostr Cant. Ilakor The 46* Prismatic Astrolabe —Major G 
Oheetham The Tavistock rheodollte 
Royal Oollrub or Buroeons or Enolanp, at ft —Prof V Bouney The 
ReauiU and Techuloiie of Myoinectniny 
Britisb Socikty or Motion Picturk Bnoinkriw (at Royal Photographic 
Society), at 7 —Mr Lance Photo Electric Colls 
Institiition of Eikcthkal ENoiNarRfl (South Midland Centro) (at 
Dnlverslty of Birmingham), at 7—8 0 Brown Loui^Bpeakers since 
their Conception, with Gramophone Pick ups and Wirelw* Becording 
Apparatus 

Institution or EleutrioalBnoinbbrs (Mersey and North Wale* (Liver 
pool) CJentre) (at Lherpool UnUersIty) at 7 —E M Payne The 
Radio—Gramophone Pick up 

Hovai Instituik ok British AH<HiTr<TH at 8 80 —Presentation of 
London Architecture Medal 1929. and Medal* and Prlees, 1881 
Uunthrian HtHJirrv ok 1 oNwm (at Apothecaries Hall) at 9 —Dr A 
I onind The Problem of Rejuvenation (Hunterian Lecture). 

Society of OirEifiOAi Industry (Yorkshire Section) (Jointly with 
Institute of Chemistry—1 eeda Area HeLtlon) (at I>eedH) — W H 
Nuttall Hynthetic Resins 

IVKSDW , Jahuarv 20 

Royal Institution or Great Britain, at A 16 —Dr J W T Walsh 
The Art of lllumlnatlnn (I). 

Royal Society of Medicin* at 6 80 —General Meeting 
Royal Photooraphio Sof iktyof Great Britain at 7 — G H Dannatt 
The Island of Wnlcheren 

Leiokstkr Literary and PanouorBicAL Bocrrrv (Botany and Biology 
Section) (Jointly with University Cxillege Biological 8<K:iety) (at 
University Oollega Leicester), at 7 3) —Prof J H Priestley The 
Growth of a Tree 

IVSTITCTION of ELECTRICAL EtmiNBERS (East Midland Hub Centre) (at 
Briosson Telephones Ltd , Beesion) —T Eogblom The Totalisator 

lYEDNKSDAY, January 21 

Bocietv or G I ass Technoloov (at Newcastle-upon Tyne) at 2 
Royal Ooli eoe or BURnEOMS or Bnoland, at 6 —Prof J B Hume 
The Pathology of Dlaphr»gmatlo Hernia 
Institution or BNOiKEERiNa Inspbction (at Royal Society of Arts), at 
A SO —J R Oowle Metal clad Switchgear 
Royal MicnoecopioAL Socijcrv (at B M A House, Tavistock Square) 
(Annual General Meeting), at ft 80 — Prof U. K. Gates Adaptation* 
In OelluUr Stniotuie (Presidential Addrens) 

Newoohbn SociicTY roR the Study or the History or Bnoinberiro and 
TKcnNOT/viv (at Caxton HalIX at 6 80 —T B Loues Tli* South 
BtalTordshlre and North Woroestenihire Mining District and its Relic* 
of Mining Apjsllanoes 

British Wood Preservino Ahrociatxon (at 39 Lincolns Inn Fields), at 
tt 80 —Col Sir O L Coorthope and other* Discussion on The Pre 
servallve Treatment of BiUtu^mber 
Institution op Electrical Esoinmri (Tees side Sub'Centre) (at Clove 
land Technical Institute, MiddlesbronghX at 7 —D B uoseaaon 
The Ooollng of Bleetrloal Machines. 

iNETiruTioN OF Blecteioai Enuineehs (Sheffield Sub Centre) (at Royal 
Victoria Hotel, SheffleldX at 7 80.—J Scott MaoKenaie The Genera 
tton of Bleotricl^ by ISoo BUtutory Undertaking*. 

Boctety or Dyebe and OOLouRum (Midlands Seotton) (at Teohnfoal 
College, DerbyX at 7 80 —A. J Hall Fine Structure of Artificial SlU* 
in Relation to Dyeing 
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Royal Meteorolooical SooriTr (Annnal General Meeting), at 7 40 — 
Pnmentation of the Buchan Prise to Dr 0 B P Brook* —R. Q K 
I.«ujpfert The Scientific Work of th* Meteorological Office, Carding 
ton (Presidential AddreeaX 

Royal Society or Arte, at 8 80 —M S Briggs Moaqnes end Minarpts 
—an Introduction to Persian Archit«oture 
Royal Sooibty or Mspioine, at 9 10 —Dr A. Chaplin Great Figures lir 
History and MUoonoepttons removd 
SooiETY or Chemical Industry (Glasgow Section) —Prof 0 H Deioh 
Crystal Structure and Chemical Action 

T/fURSDAY, January 32 

Royal So< iety, at 4 80 —Sir Thomas Stanton The Development of n 
High Speed Wind Channel for Research In External Balllatles.-C 
Cook The Yield Point and Initial Stagoa of Plastic Strain lu Mild 
Steel—P M S Blackett and F C Champion The Scattering of Slow 
a Ihirttcles in Helium 

Rovai Institution or Great Britain, at ft 1ft —Prof H Dingle Tlie 
Nature and Scope of Physical Science (IX 
(NSTiTimoN OP Bleotrical Bnoineebs, at 8 —B T Norris and P W 
Tajlor High Voltage Testing Equipments—B L Goodlet, F S 
Edwards, and F R. Ferry Dielectric Phenomena at High \ottage8 
Roval Aeronautical Society (at Royal Society of AruX at 0 80 - 
Sqtiadron Lender W R D Aoland Deck Plying 
Royal PaorooRAraio Society or Great Britain, at 7 —Projection of 
Films 

Institdtp or Rubber Industry (at “Manchester, Ltd , Manchestei), nt 
7 80 — E II Wallace A Compoiison of English and Atnerirsn Tevh 
liique over the Last Decade 

LEicKirrKH Literary and PHiLoeoPun al Socim (Chemical Section) (at 
College of Technology Leicester), at 8 — Exhibition of Films—(o) 
Story of Beautiful Colours (b) Thu Manufacture of Nobel Glasgow 
High Explosives 

Indtitutb op Brewing (Midland Counties Bectlon) (at While Horsi 
Hotel, BirmlnghamX—J Stewart Malting Barleys of 1980 
Coke Ovpn Manaokbs* Ashociatjon (Northern Section) (at Three Tunv 
Hotel Durham) —S. Twee<ly The Variations in the Compoeltlon of 
Crude Benzol under Different Carbonising Conditions 

FRIDAY J A VII ARY 28 

Royai Coi leob of Bukoeomb or Bnoland, at ft—Prof J W Ttidui 
lliumsa Successful Grafting of the Cornea In Rabbits 
Institution or Mechanical Enoineers, at 0 —U N Gresloy High 
Pressure Locomotives 

Inetitution or Rijuttrioal BNaiHEERs (London HludenU SecildnX st 
6 Ifl —Short Papers on Various Aspects of Lighting 
Institute or Fuel (at Institution of Civil Bngineera) at 0 80 —Di K 
RUminel The Calculation of the TbermaT Characteristics of Rb 
generators (Meloliett Lecture) 

So^ETT or CuEMioAL Induetry (SoutU Wtle« Section) (at Thoma'tK 
Caf6, Swansea) at 7 —Dr R Lessing Recent Improvements in Coal 
Cleaning 

Went or Bootland Iron and Strei Institute (at Royal Technlcsl 
College GlaagowX at 7 16 —T K Dickie The Coking Industry and 
It* DeYolopment In Relation to the Manufketure of Iron and Hteel 
Junior iNanrunoN or Enqineem (Informal Meeting) at 7 SO — K. W 
Thompson The Progress and Development of Hteam Generators 
Royal Instttutiom or Great Britain, at 9 —Sir Wiitlain Bragg The 
Scattering of Light 

Society or Chemical Industry (CJIiemlcal Engineering Oronp) (at 
Mining and Industrlsl Equipments 1 td , Derby) —J C Farrant 
Modern Grinding 

S4rURDA}, January 24 

Koval Institution or Great Britain at 8—Dr E Cammaerts Fleminb 
Art(l) Tlio Van Bytks. 


PUBLIC LECTURKB 
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Umiverrity Oolliqe, at 6—0 P Wells Comparative Ph)slology 
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and 20 ) 

MONDAY, January 19 

London School or HrniENE and Troukial Medicine (Public Health 
DiYisionX *t ft —Dr P C Minett CerUin Diseases common to Man 
and Lower Animals 

University or Leeds, at Mfi —Prof A V Hill The Osmotic Presaure 
of Tissue Fluid* 

TUESDAY, January 20 

University (^olleoe, at 8 80 —Dr P Hopkins Tlie Need of Psycho 
legists and the Menace from Obarlatans. 

Univbrrity Goiieoe Hospital Hedicai tkuoou, at 5 1ft—Dr J A 
Murray Induction of Cancer by Tar and other Agents. (Succeeding 
lecture on Jan 27 ) 

rrEDNESDAY, January 21 

IjOnoon Bihool or Hvoiene and Tropical Meoioink (Public Health 
DMsionX Et 8 —Prof J W H Byre Shell fish and the Public Health 
—At A —D B Kibogllatl Certain Diseases common to Man and 
Lower Animals 

Kih<i h OoLLEui, Londoil st ft 80 —Prof A P Nawton The Great Ag^ 
of Discovery (1) The Expansion of the Habitable World 

London School or Economics, at A—Dr G P Orowden Muscular Worl 
and Fatigue (Suoceedlng t,ecttiren on Jan 38 and Feb 4 ) 

Beltast Mdsbum and Art Gallery, at 8.—Prof Walmsley Sand Ckstle* 

TffURSDjy, January 22. 

University or Lceim, atg.—L. Aabton Persian Textile Art. 
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Standardisation in Industry 

T is now exactly thirty years ago since the 
British Engmeermg Standaixis Association 
(B E S A ) was formed, namely, m 1901, when a 
small unpretentious committee was set up repre¬ 
senting civil, mechanical, and electrical engineering 
institutions, together with the Iron and Steel 
Institute and the Institution of Naval Architects 
It may therefore justly claim to l>e among the 
pioneers of the moviment towards more uniform 
and standard methcxls in industry, including 
simplification of forms and types, a movement 
which has now, in all the leading countries, reached 
vast dimtUHioriH and become a factor of supreme 
significance ui industrial efficiency and progress 
Yet the Ass<iciation Horkod foi many years in 
obscuritv and discourage merit, and did not ey^en 
receive its Hoy^al Charter of iruorpoiatioii until 
1929, although it had for some time before this 
received a small grant fiom the (Joveinment This 
grant, never very substantial, was some tune ago 
reduced to the pitiful allowaaco of 1(W) guineas 
per annum At length, however, the patient and 
indefatigable labours of the Assoc lation are le- 
ceiving some measure of the iccognilion that they 
deserve , it has been promised a greatly incieased 
grant from the British Goveinment, and its work 
lias also been commended by the recent (Con¬ 
ference on Standardisation—in connexion with the 
Imperial (Ymfercnco of 1030 the report of which 
has recently been publislied ((’md 3716 London 
H M Stationery Office 3d ) 

This report takes note of two kinds of standard- 
rsation, distinguished as («) fundamental standards 
and (h) industiial standardisation Tlie former 
deals with standardisation of rncivsurement units, 
and the latter with tlie ratJier wider hold of in 
dustnal simplihcation and uniformity, and the 
adoption of standaid specifications of material and 
method in all branches of industry where they can 
\ye usefully applied How wide this field is may 
be gathered from a glance through the rapidly 
growing list of the B E S A specifications, which 
now number several huiKlreds, and are constantly 
being added to and revised and brought into line 
with the most impioved and up to date methods 
So much IS this the case, indeed, that at its last 
geneial meeting the B E S A decided to eliminate 
the term engmeeiing ’ from its title and all its 
publications, for it is now generally felt by the 
Asaociation that ‘ engineenng , despite its vast 
extent and almost infinite ramifications, is yet not 
sufficiently comprehensive to cover all the work of 
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the B E S A The question of a more suitable title 
IS still under consideration, and its solution is not 
so simple as it looks 

Several other important and interesting matters 
also came up at the last general meeting In the 
first place, the letter from the Boanl of Trade 
announcing the increased Government grant was 
read, stating that, m view of the recommendations 
in the final report of the Committee on Industry 
and Trade, it had been decided to make an annual 
grant of £3000 as from 1930-31 and for the next 
four years The Association’s annual suliscription 
list brings in about £13,000, and the Board of 
Trade grant will be increased in the year 1931-32 
by £1 for every £3 that the Association may raise 
in subscriptions from iiulustry in excess of £13,000 
in the year ende<J March 1931, and similarly m the 
succeeding three >ears, subject to a maximum 
total of £5000 from the Government in any one 
year It is a condition of the grant that the 
Association will lesume and energetically pursue 
the work of translating British standard specifica 
tions into foreign languages, organise local com 
mittces in oversea countries, and endeavour to 
strengthen its connexions with standardising IxKhes 
in othei parts of the Empire with the view of the 
advancement of liiifienal standaidisation The 
position will be reviewed again by the Oov^ernment 
nt the end of the fienod of five years during which 
the annual grants i\ill he made 

The Association needs no exhortation to carry 
out these conditions, foi they have indeed been the 
essence of its policy for many years , in particular, 
the work of translating and of co operating to the 
utmost possible extent, not only with other Empire 
bodies but also with foreign, has always been in 
the foreground and has been given the closest 
attention The chairman, at the last moetmg, was 
in fact able to refer with justifiable pnde to the 
excellence, for example, of the recent Spanish 
translations, which would greatly facilitate the 
spread of standardisation not only in Spam but 
also in the great and rapidly developing com 
munities of South America 

By way of exemplifying the tremendous growth 
and extent of the new fields to be covered, it is 
only necessary to refer to the comjmratively new 
industries of aviation and wireless In both of these 
there 18 almost unlimited scope for standardisation, 
and already numerous specifications have been 
agreed upon and published Tentative feelers have 
been put out also towards the chemical mdustnes 
and several conferences have been held Hitherto, 
the work of drafting agreed specifications as a basis 
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for contracts and other purposes has been under¬ 
taken by mdmdual industries, very often in col¬ 
laboration with foreign and Imperial interests in 
the saine industry, as, for example, m the glycerine 
standards and specifications , but the chairman of 
the B E S A is of opinion, and says that it has 
been generally agreed, that the greatest advantages 
to be obtamed from industrial standardisation 
would be by the co-ordination of all efforts in a 
single national organisation This, on the face of 
it, appears a very desirable ideal to aim at, but if, 
beside national co ordination, one also considers 
Imperial and foreign co ordination in all fields of 
industry, then the whole idea becomes almost 
colossal 

Great progress has already been mode m the 
de8ire<l direction, but the meetmgs which have 
been held during the past year by the Central Com¬ 
mittee at the Board of Trade have shown very 
clearly the difficulties of putting into operation 
on any extensive scale even a national scheme of 
simplification, without taking into account the 
further problems of international collaboration In 
the national sphere some progress has been mode 
m the building industry, and a very interesting 
illustration of the Association’s widened auns is the 
recently published specification for the sampling 
and analysis of small coal, which has been under¬ 
taken in CO operation with the Fuel Research 
Board This is the first time that a Bntish 
standard specification has been brought into 
ordinary everyday commercial relations with the 
coal industry, and the result cannot fail to be of 
national value 

The electneal branch of the Association is 
probably among the most active, especially now 
that It includes under its aegis the rapidly develop 
mg wireless miiustry and is also growing strongly 
in other directions In this branch, too, the 
international aspect has to be very carefully 
studied Durmg the past year, a largely attended 
meeting of the International Electrotechnical Com¬ 
mission was held in Scandinavia, when more than 
fifty British delegates were present, and every 
attempt is to be made to adopt the recommenda¬ 
tions of this Commission in electneal work in 
Great Britain Similar work is being done in 
the wireless industry Other directions m which 
important and interesting work is being done 
relate to illumination and transport Efforts are 
being maile to evolve a standard for artificial 
daylight, especially with the view of assisting m 
colour matching 

Generally, the relations of the Association with 
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the standardising bodies in other countries and 
oversea dominions, already cordial, are being 
strengthened and developed, and the recommenda 
tions of the Impenal Conference m this matter have 
been anticipated 

The report of the (Conference on Standardisation, 
already referred to. deals, as we have seen, with 
the two kinds of standardisation, one of which, 
the industrial, has been briefly considered in 
c onnexion with the work of the B E S A The 
other kind, relatmg to fundamental standards, 
13 really a constituent part of the wider field of 
mdustrial standardisation, for this latter neces¬ 
sarily implies uniform and fundamental standards 
of measurement 

The Conference agreed that Imperial uniformity 
in these standards is highly desirable, and most of 
the oversea delegates expressed the view that 
Bntish standards should 1)6 usefl whenever pos¬ 
sible To this end it is necessary (a) to provide in 
each dominion and in India suitable reference 
standards for each such unit of measurement used 
in that country, and (6) to provide means for 
comparison with the corresponding standards at 
the Board of Traile or the National Physical 
Laboratory , also that at least one member of 
the (Simmon wealth should undertake research so 
that the fundamental standards can be refeired 
ultimately to natural standards, such as the wave¬ 
length of light The requisite facilities and 
organisation for such work already exist or are 
contemplated in most of the oversea dominions, 
and it reinains for closer co operation to be realised 
It may therefore 1)0 expected that in many parts 
of the Empire the standards of derived units, such 
as the volt, ohm, and the units of length m terms 
of the wave length of light, will soon be reahsetl 
independently Nevertheless, periodical compari¬ 
son with the standards m Great Bntam should 
continue, and the report schedules a list of the 
principal umts for winch reference standards are 
likely to be required, with suggested procedure m 
regard to each 

The report is a useful summary of the work done 
or proposed in reference to standardisation m 
various parts of the Empire, and while it does not 
add greatly to the knowledge of those closely 
engaged m this field or contam any very original 
suggestions for solving the many formidable diffi¬ 
culties to be encountered, it provides a definite 
basis for further work on agreed lines Moreover* 
it bestows an official blessing on what is being done 
and justifies a hope of wider and more intelhgent 
recognition and support 
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Morphology of High Molecular Weights. 

Der Aufbau der hochpolymeren organtschen NiUur, 
stoffe auf Grand mdekularmcn^hologtscher 
BetraeJUungen Von Kurt H Meyer und H 
Mark Pp viii + 264 (Leipzig Akadenusche 
VerlagsgeseJIschaft m b H , 1930 ) 18 gold 

marks 

HE problem of fibre structure has been well 
- to the fore during the last few 3 ’^ears, especi 
ally m the minds of our (German friends, and this 
really stimulating book is the outcome of thoir 
meditations on a subject the interest and import¬ 
ance of which are difficult to over estimate One 
might almost claim that the study of fibre structure 
and fibre propertii's, earned to its logical limit in 
the study of molecular fibresy is comprehensive 
enough to include most of the phjsico chemical 
phenomena of living matter , and because we 
are in the habit of clothing living matter with 
once living matter of a fibrous nature, it should 
be still more easy to substantiate the claim that 
fibre study is of fundamental importance to in¬ 
dustry also At all events, it Mould seem that 
this truism has become palatable in Germany, 
for here we have a book of first rate ‘ academic ' 
interest emanating from such an address as 
‘ Ludvvigshafen a /Rhein, Hauptlaboratorium der 
I G Parbenmdustne ” 

It IS scarcely possible to suppress a certain 
twinge of regret that we of Great Britain, so largely 
dependent on the success of our textile industries, 
should have plav^d a comparatively inactive part 
in the actual structun* analysis of natural hbres, 
in spite of the consolation that is to be gathered 
from the preface and introductory chapters of 
“ Der Aufbau der hochpolymeren organiachen 
Naturstoffe ” The authors state plainly at the 
outset that their treatment of the subject is bascid 
primarily on the Bragg concept of atomic and 
molecular * sizes and it is clear that the very 
considerable success that has attended the analysis 
of cellulose structures arises from the reasoned 
application of this principle to the Haworth- 
Freudenberg formula for cellulose The extension 
of the method to the coses of india-rubber, natural 
Silk, and similar polymerised systems, followed 
naturally As a matter of fact, model building has 
long been a helpful pastime m the Bragg school of 
crystal analysis, even when the more systematic 
Contmental mmd tended to view it with a suspicion 
which subsequent events have proved to be 
scarcely dest^rvod 

The groat merit of the volume under review lies 
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m the attempt to correlate a large amount of 
physical and chemical information with the results 
of X-ray analysis, a treatment which serves to 
show once more that structural crystallography 
is not simply a branch of chess, but a study of 
such varied apphcations and possibihties that it 
is no longer just to regard it even as a sort 
of second handmaiden of the sciences It is high 
time that it took its proper place m our umversity 
curricula, so that ideals and aims such as those 
set forth m the work under notice may attract 
the attention they deserve and yield their richest 
returns 

When X ray analysis points to a small umt of 
structure and adds a rider to the effect that the 
periodicity is sound in only one direction, while 
physical chemistry insists on a high molecular 
weight, the inforonco is that we are dealing with 
crystals, or pseudo crystals, built up of those 
topical products of biological activity which the 
authors call “ Hauptvalenzkettcn On this 
tliosis they have developed an admirable account 
of the fascinating ascent which loads from the 
‘ ideally perfect ’ crystal known as diamond, up 
through the half way house of the long cham 
paraffins and their derivatives, and on tlirough the 
synthetic polvoxymethylenes of Staudinger to the 
complex carbohydrates and proteins, where finally 
the true crystalline state is lost in the realm of 
averages and distortions The whole story is pre 
eminently that of the evolution of the Haupt 
valenzketto ”, even at the risk of offending chemists 
who might possibly maintam that there is more m 
protein chemistry than the various permutations 
and combinations of amino acid chains in simple 
peptide linkage There are those who are pre¬ 
pared to ascribe some part, at least, of the enormous 
variety in proteins to certain differences in the 
type of linkage—but it is good, very good, to 
emphasise the significance m protein structure of 
mixed crystallisation and its molecular counter¬ 
part, the formation of ‘ mixed molecules ’ 
“ Welter folgt daraus, doss die Bestimmung des 
Molekulargewichtes aus dem Gehalt dee in kleinster 
Menge vorkommenden Spaltproduktes nicht ohne 
weiteres brauchbar ist, denn es brauchen mcht 
alle Molekiile ernes Eiweisskorpers such alle 
Spaltptodukte zu enthalton, da ja die Voraus- 
setzung, dasa alle Molekiile einander gleioh sind, 
mcht mehr gegeben ist ” This much, at least, 
seems clear even from the X-ray analytical data 
so far available m this field 

There can be no hesitation about recommending 
“ Dw Aufbau der hochpolymeren orgamschen 
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Naturstoffe ” as a valuable oontribation to the 
literature of both struotore analysis and orthodox 
chemistry The research worker, whether aca 
demic or mdustnal, cannot fail to appreciate it> 
helpful and stimulatmg qualities and find in it a 
useful source of reference in a wide range of ideas 
Above all, there is a very clear account of the 
X-ray analysis of cellulose and its derivatives, 
India rubber, natural silk, and certain other pro 
teins, the whole being ennehed by the inter 
weaving of such supplementary and explanatory 
material as requires a table of 346 references 

W T Astbury 


The Great Barrier Reef 

A Year on the Oreat Barrier Reef the Story of Corals 
ayid of the Greater of their Creations By Dr 
C M Yonge Pp xx+ 246+70 plates (Lon 
don and New York (t P Putnam^s Sons, 
1930) 21s net 

HE Great Bamer Reef is one of ‘‘ tlie wonders 
of the world ”, a breakwater built by hving 
organisms extending along 1200 miles of the Queens 
land coast Its seaward edge vanes from 10 tf> 
more than 100 miles from the shore, and the bamtor 
ts an almost continuous line m the northern half, 
giving place to a series of isolated reefs to the south 
On this bomcr there are few islets, but the lagoon 
withm is sparsely dotted wath sand cays, on one 
of which, Low Island, Dr Yonge’s expedition made 
its camp The continental coast behind vanes, 
being in many parts high and chffed, and having 
off lymg islets of voloamo or granitic rock Many 
parts of it have been carefully surveyed in recent 
years by Prof Richards and his pupils A bore 
was also sunk to 600 feet on an islet situated 
about the middle of the Bamer, but only coral 
fragments and sand of the regular reef types were 
obtained Adherents of each theory of coral reef 
formation have in turn used the Bamer in support 
of their views, and this divergence of opimon was a 
clear indication of the need for further research 
upon the actual budding orgamsms 
In these circumstances the Great Bamer Reef 
Comnuttee of Queensland decided to invite a bio 
logical expedition from the old country, and this 
was arranged by a large committee representing 
zoology, geology, botany and geography, the Empire 
Marketing Board, most scientific societies and the 
Umversity of Cambridge co-operating With Df^ 
Yonge, who undertook experimental work bn the 
nutntion of corals, were F S Russell in charge of 
plankton, A P Orr (hydroirraphv) Drs T A 
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StephonBon and S M Manton (coral ecology and 
life-history), F W Moorhouse (economic animals), 
S M Marshall (plant plankton), G Tandy (botan¬ 
ist), together with seven volunteer assistants and 
a party of three geographers With a few black 
boys and visitors, the camp had to provide for 
more than twenty persons, while half of the 
party required laboratory accommodation similar 
to that m our umversities Low Island itself is 
less than 4 acres, but it is on the edge of a shoal 
of more than 400 acres, most of which is covered 
with mangroves or shingle exposed at low tide 
The seaward reef is largely covered with corals 
and the whole Barrier is in the East Indian belt, 
perhaps for marine biology the richest part of the 
world 

Coral anemones are the chief reef builders by 
means of therr elaborate skeletons of hmo, which 
are excellently descnbed and illustrated They 
paralyse their prey by throwing out stinging cells 
at passing ammals and then engulf them Their 
whole surface is covered by vibratile hairs (ciha), 
the mam function of which is shown to l>e the 
keeping of their surfaces clean They also assist 
by directing a current of water with its organisms 
into the coral mouths, out of which all excreta 
and the coral larvee are passed by the same means 
The corals are carnivorous , vegetable matter 
18 useless to a coral In the inner cell la^er of 
the coral polj^is are countless numbers of tiny 
round umoellular algas, which appear to supply 
oxygen to the corals, while they obtain the normal 
food materials of plants from their host’s excretion 
In correspondence with these methods of feeding, 
most corals seem to expand at night and to 
contract m the day The same system, perhaps, 
apphes to Hdtopora, Milhpora, and many other 
animals alhed to the true corals, but we have to 
await the pubhcation of the author’s expenmental 
work The hfe-histones of corals were studied, 
the young being extruded from the mouth as 
planulee, small masses of cells which float away in 
the currents These were found to bo extruded 
dumig the summer at regular intervals of one 
month ‘‘over the period of full moon”, but in 
autumn the intervals increased so that extrusion 
began to appear ” about the period of the new 
moon ” This “ lunar periodicity ” was better 
marked in Chiton, which, “ collected the day before, 
spawned on the night of full moon ” Observa¬ 
tions were also made on the rate of growth of 
corals which were embedded in cement blocks 
Photographs show an increase m diameter of 40 to 
80 per cent m six months 
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Many other reef inhabitants are descnbed The 
giant clams are divided into two groups, one of 
which IS seated on the surface of the reef, while 
the other works its way into the rock, so that the 
mantle edges look like undulating worms of brilhant 
hue moving over the roof below This edge was 
found to be covered with a brown scum of cells 
similar to the algse of corals, which here are re¬ 
garded 08 playing ” an important part in the 
nutrition of the animal ” While some of these 
“giant cockles ” reach a length of ft —a pair ore 
used as holy water stoops in St Sulpice in Pans 
and weigh a quarter of a ton—the common burrow¬ 
ing species are quite small, sixteen having been 
found in an area of 18 inches square Of still more 
importance is the date stone (Lithophaga), a bivalve 
which boros by ” sjieual glands pounng out an 
aud ” B^che de-mer, “ ammated sausages ” of 
large size, continuously shovel sand into their 
mouths and by tnturating it assist in reef de¬ 
struction They are hshed largely by the abor¬ 
igines of the Torres Strait region, being split open 
and dried, to be exported afterwards to China for 
soup The |>earl shell industry was already well 
known, but the Trochiis, a large coiled mollusc, has 
only bc^en developed as a result of the War, the 
total export being probably about 1000 tons, valued 
at £100,000 The animal grows at the rate of 
about an inch a year for four years, reaching a 
maximum of 6 inches, but slowing down after 4 
inches It breeds during the winter months, and 
the adults have quite remarkable powers of hidmg 
away under rocks The sponge industry seems as 
yet httle developed 

The descnption of the work of the expedition on 
the surface fauna and flora is an excellent account 
of this line of research, the means by which it la 
pursued, and the objects sought It is noticeable 
that there is httle fluctuation in the plant plankton 
during the year, and that the numbers on the 
average are less than in temperate seas A good 
point 18 made in regarding the coral algse as “ im- 
pnsoned phytoplankton ” intercepting “ the nutn- 
ent salts which the coral would otherwise excrete 
into the sea and so increase its fertility ” The 
vertical movements of the plankton were especi¬ 
ally studied, the depth of its concentration being 
all important to the ammals which feed upon it 
There are interesting accounts of the bottom fauna 
and of visits to Thursday Island, the Torres Straits 
barrier, and the Capncom group, but the full record 
of these must be sought m the scientific pubhoationa 
of the expedition The story is of natural history, 
and our author, who has a fine journalistic sense, 

Dl 
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loves bis beasts and apphee the biological methods 
of 1028 to his study of them His book must be 
read by every student of marine biology, and will 
be found entertaining by that far wider circle 
which 18 interested in the wonders of the world 
J Stanley Gabdinbk 


Archaeology from the Air 

Ordnance Survey Professional Papers New Senes, 
No 12 Air Photography for Archaeologists 
By 0 G S Crawford Published by Order of 
the Director General, Ordnance Survey, under 
the Authonty of the Ministry of Agnculture 
and Fishenes Pp 44 + 19 plates (London 
H M S 0 , Southampton Ordnance Survey 
OflBce, 1929 ) 4s 6d net 

AIR photography has ceased to be a novelty or a 
toy, when the Ordnance Survey Office issues 
a * professional paper ' for the instruction of archaeo¬ 
logists in the reading of air photographs, with 
hints for airmen also, on the making of such photo¬ 
graphs of ancient sites For * shadow sites *, re¬ 
corded with the very obhque light of dawn or even¬ 
ing, need different treatment, and yield different 
results, from bare soil and rocks, best avoided at 
any time, and from ' crop-sites ' where the growth 
vanes as ancient walls or ditches pr^ent either 
more or less than normal soil or moisture How 
stnking these vanations may be, appears from 
these admirable photographs, despite the ehmina- 
tion of colour-contrast In Nature, they may often 
be detected by pedestnana , and, as is noted on 
p 4, this method of archseologioal survey goes bock 
some way—even further than is stated, for m the 
reference to Northfield Farm 1904 should be 1894, 
and the sigmfioance of weeds among the com was 
suggested by even earher expenence among the 
tomb-robbing peasantry of Cyprus There the 
contrast was enhanced by the effects of parching, 
such as IS desenbed on p 6 and it may be noted 
that Mr Crawford's hopes of “ another dry year ” 
were realised m the summer of 1929 Soon, it is 
hmted, we shall find the normal rotation of crops 
interrupted by archceological insistence on horse- 
beans, which have long enough roots to register 
deep seated antiquity 

One of the more remarkable revelations of this 
oir photography is to display the very wide extent 
of earher forming Very few tracts have survived 
altogether untouched, and the question arises, 
What IS the sigmfioance of all this, from the points 
of view of economic history and climatology 1 
Anotlier, not specifically discussed m this memoir, 
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is the marked difference in texture, as seen from 
the air, of different lands of grassland, according 
to the subsoil and geological foundation 
What a training m observation, and the signifi¬ 
cance of things seen, is all this archmological woA 
for the pilots of the Royal Air Force, who have 
actually taken the photographs 1 For it is a very 
different thing to record known objects, however 
mgemously devised to be puzzling, and to engage 
m what IS at the same time real research, in the 
sense that not even the archseological officer knows 
beforehand what there will be to see , though 
evidently he has usually a shrewd notion what is 
worth exploring and what is not 
This memoir is an indispensable supplement to 
the author’s ** Wessex from the Air ” , and the 
four plates borrowed from that book were worth 
reprinting for the sake of their present letterpress 
and the hght thrown on them by their present 
company J L M 


The Position of Women m India 

The Key of Progress a Survey of the Status and 
Conditions of Wcsne^n in India By several 

Contnbutors Edited by A R Caton Pp 

X + 250 (London Oxford Umversity Press^^ 
1930) Is net 

ISS CATON and her collaborators have pro¬ 
duced a book which is indispensable to 
the student of Indian problems—social, rehgious, 
educational, samtary, industnal, and pohtical 
The backward condition of the women m India is 
one of the root-causes of the backwardness of 
India as a whole, and the title of the book is taken 
from a striking sentence in the Simon Report— 
the women’s movement in India holds the key of 
progress, and the results it may achieve are m- 
calculably great ” 

The eight chapters on education, health and 
samtation, pubhc life, home and mamage, rural 
life, industry, and social evils are documented at 
every point, and the references, which, apart from 
a few shps of trifling importance, are accurate, give 
a mass of imi>ortant facts, skilfully and conveni¬ 
ently arranged 

The section on education is largely baaed on the 
Report of the Education Committee of the Simon 
Commission It points out that m Bntish India 
the percentage of male hterates m 1921 (at the last 
census) was 13 0, of female hterates 1 8, and that 
up to 1921 the discrepancy in hteracy between men 
and women was moreasmg The discrepancy be¬ 
tween the number of boys and girls under instruo- 
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tion IB also moreasmg. Between 1922 and 1927 the 
morease in the number of boys under instruction 
waB 2^400,000 , the oorreaponding increase m the 
number of girla was only 400,000 
The obstaolee to women’s education and all that 
it means are conservatism m social customs, 
purdah, and early marriage, and these, with want 
of education, are the great enemies of women’s 
health m India, and oontnbute largely to infant 
mortahty Dr A Lankester reported in 1920 that 
in many cities m India more than twice as many 
women suffered from phthisis as men Dr K 
Vaughan, writing in 1928, attributes most of the 
trouble m ohild*birth in India to the lack of sun¬ 
light due to purdah, with, as its result, osteomalacia i 
and gross pelvic deformity (and it may be added, | 
anaamia) It must, however, be remembered that 
in large tracts of India, for example, Bombay and 
Madras, purdah does not prevail (though, except 
m highly educated circles, the sexes do not mix as 
m the west) All over India, in spite of recent | 
efforts, the number of skilled doctors and of skilled 
midwives is small, and the ordinary midwife is 
desperately inefficient The recent Report of the 
Age of Consent Committee (1029), of which only 
pne member was European, gives a painful picture 
of the effects on health of mamage below the age 
of sixteen It is to be hoped that the new Sarda 
Mamage Act (which could probably not have been 
passed but for the Age of Consent Report) may 
stop the evil—when it is enforced 
In turmng over the pages of Miss Caton’s book 
it IS impossible not to be impressed by the im¬ 
mensity of the work still to be done On the other 
hand, there has been a real awakening in India, as 
every recent report shows Discounting a good 
deal of hp-servioe (especially on the educational 
aide), we must recognise the existence of a large 
number of agencies, educational, medical, and 
social, for the improvement of the conditions of 
girls and women Indian women themselves, 
coming from educated and comfortable homes, 
are now pleading m pubko the cause of their less 
fortunate sisters , and some of them have recently 
occupied conspicuous positions in the world of 
pohticB and education The late Begum of Bhopal 
was Chancellor of the University of AJigarh, and an 
able Chancellor , Mrs Muthulakshmi Reddi was an 
extremely active Deputy-President of the Madras 
Legislative Council But it is in the villages that 
a change m the position of women is perhaps the 
most important Mr F L Brayne, who has done 
so much in the Ourgaon distnot of the Punjab, 
wntes : If I might pick out the heart and centre 
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of the uplift campaign, I should say that it was the 
elevation of the women ” 

One must not exaggerate Inside many Indian 
homes, the influence of the woman, and especially 
the grandmother, has been supreme But the 
transformation of India, necessary to make her 
come into line with other countries, will only be 
possible when the brains of the women are utilised 
to a far greater extent than at present There is 
no sign that they are infenor to those of women in 
the Host P J Haetoo 


Our Bookshelf 

A CvUural Hxstory of the Modem Age the Crxsxa 
of the European Sovl from the Black Death to 
the World War By Egon Friedell Translated 
from the German by C^harles Francis Atkinson 
Vol 1 Introduction Book 1 Benaxasance and 
Beformation, from the Black Death to the Thirty 
Years' War Pp ix + 353 + vu (London 
Alfred A Knopf, 1930 ) 21s 

This is an extraordinarily stimulating and attract¬ 
ive book It inclines a reviewer to wnto far more 
than his editor could possibly molude , for every 
page either gives provocative pictures of loadmg 
hguros m the past or else raises profound and 
eternal questions for discussion The author sets 
out to give an “ incomplete ” but artistic presenta¬ 
tion of the modern European world to pick out, 
that 18 , those features m the modern world which 
he finds of most significance—especially of spiritual 
sigmftcance He wntes well and with enthusiasm 
Among recent hiatorioal works noticed m those 
columns, the book most like this is Dr Win^eld- 
Stratford 8 “ History of British Civilisation ” What 
he docs for England, Dr hYiedell has begun to 
do in this volume for Europe 

One sinking pomt m which the present author 
differs m his general outlook from Dr Wingfiold- 
Stratford raises one of those great questions which 
we should like to discuss at length Dr Fnodell 
declares that his is not to bo an economic history, 
and that “ economic life, for from being an ade 
quate expression of any culture, does not, strictly 
speakmg, belong to culture at all, only contributing 
one of its prehmmary conditions and not the most 
vital ” So far we might agree with him But 
when ho goes on to treat science as the lowest part 
of the thinking side of man, inferior to philosophy 
and far inferior to religion, we feel less confidence 
m his powers of analysis Science cannot thus be 
identinra with technology and marked off from the 
sphere of creative thought which embraces art, 
philosophy, and religion If art is creative m an 
mdividual and eternal form which la denied to any 
particular scientific construction, yet the mental 
process has common creative elements m both 
oases, and to treat philosophy and religion as 
mdependent of science would, if it were possible, 
be a still more serious mutilation of the reahty of 
thought F S M 
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Havdbuch der ExpertvunialphytnJc Heraus^eben 
von W Wien und P Harms Unter Mitarbeit 
von H Lenz Band 25, Teil 3 Angewandie 
Geophystk Unter der Redaktion von G Angen- 
heister Pp xu+656 (Leipzig Akademische 
VerlagBgesellschaft m b H , 1930 ) 54 gold 

marks 

Tmfl work opens with a short account (48 pages), by 
H Reich, of the geological foundations on which 
applied geophysics must build , the remainder of 
the book consists of small treatises on the various 
methods, each by a spociahst m the method 
Gravimetric methods are discussed by K Jung 
(162 pages) , the next section, on seismic methods, 
18 divided into two parts, one (of 40 pages), by 0 
Moisser, on ‘ air seismology *, and the other (of 
55 pages) on earth Bcisraology , the former, though 
interesting in itself, seems out of place in the present 
volume, as it bears on the constitution of the upper 
atmosphere, and not on that of the oarth^s interior, 
to which applied geophj'Sics (as now understood) 
refers Magnetic methods of prospecting are dis¬ 
cussed in ICK) pages by H Hoalck, and electrical 
methods by »] N Hummel and W Heine, the 
former dealing with the theory (67 pages) and tho 
latter with the practice (56 pages) J N Hummel 
also contributes the hnal section (28 pages) on 
radioactive methods 

The price of the book, 54 gold marks, seems ex¬ 
cessive, but will doubtless not deter commercial 
users, who are those chiefly concerned with tho 
subject, from purchasing a copy Even they, 
however, may feel that the multiplication of liooks 
covering much the same ground can be overdone, 
especially when at so expensive a rate Some of the 
joint authors of this volume have recently published 
fuller accounts, in separate books issued by another 
publisher, of the sections which they here deal with, 
the shorter accounts m the present work have tho 
advantage, however, of including mention of the 
most recent work, with references 

Eg^imn Civthzaium %ts iSumertan Origin and 
tteal Chronology, and Sumerian Ortgxn of Egyptian 
Hieroglyphs By Ur L A Waddell Pp xx + 
223 + 21 plates (I ondon I.uzao and Co , 1930 ) 
12 j? 6d net 

In this \olume, the seventh of the senes that Col 
Waddell has devoted to the exposition of his views 
on tho origin anrl relations of the great civibsatious 
of antiquity, the author aims at demonstrating the 
histonoal character of Menes os an Aryan, a de¬ 
scendant of the first Sumerian or Aryan king who 
founded civilisation He raaintaina that Menes 
was at one and the same time the Sumenan 
emperor in Mesopotanua and the first d;ynastio 
king of Egypt, a orown-oolony of his world empire 
In a previous volume it has been held that 
Harappa and Mohenjo Daro are the rebos of a 
Sumenan colony m India Awing from identifi¬ 
cations in the king hsta of India, Mesopotamia, 
and Etopt, it is now mointamed that Menes was the 
son of^rTOn, the ruler of on empire extending from 
In^ to Bntain Egyjitian civilisation is made 
to date from the conquest of the country by the 

No. 3196, 127J 


pre-dynastic Pharaohs, now shown to have been 
Sumenan emperors, the father and grandfather of 
Sargon, the date of the conquest being about 2780 
B 0 Menes, the crown-pnnee and governor of the 
Indus valley, erected Egypt into an md^ndent 
kingdom, ci^^sed Crete as Mmos or Aun, and 
ei^tended his power to the Pillars of Hercules and 
Bntain Col Waddell regards any discrepancy 
between his theones and those of a more orthcKiox 
chronology as due to the weakness of archasologioal 
dating , but until he convinces scholars of the 
accuracy of his identifications—a difficult task, we 
fear—his own chronology hangs in the air 

The Art of Study By Prof T H Pear Ip, 
vu +117 (London Kegan Paul and Co , Ltd , 
1930) 3s 6d net 

This book is the outcome of some broadcast talks 
to school children on how to concentrate The 
author has expanded and developed these talks so 
that they apply not only to school children, but 
also to children of maturer years who may find 
they want to study something and yet feel they 
do not know how to do so 

Perhaps nobody but Prof Pear can put abstract 
psychological problems in such a wonmng way, 
the chief difficulty is that the knowledge behind 
his exposition is so artistically disguised that 
readers may erroneously believe that the problems 
involved are really very simple He discusses 
what we mean by learning, the differences m people 
with regard to mental make-up so that a methoa 
ot study useful to one may be a stumblmg-blook 
to another, how to form habits of study, how to 
memorise Interspersed between the facts is much 
good advice, tendered by one expononcod m the 
difficulties of learners 

This book can be recommended as reaUy being 
what it 18 called, the art of study , the science of 
study forms the background 

Jorullo the History of ike Volcano of Jorullo and 
the Bedamalwn of the Devastatea District by 
Animals and Plants By Dr Hans Gadow Pp 
Xviu -f-100 -f 2 plates (Cambndge At the Um- 
versity Press, 1930 ) Is 6d net 

JoBUiiLO stands in an amphitheatre amongst the 
foothills of the great southern slope of the Mexican 

K lateau It was subjected to a senes of erupticms 
etween 1769 and 1776, about five square miles of 
land being buried and probably at least ten times 
as much completely devastated The late Dr 
Gadow, who meditated a larger work on the dls- 
tnbution of animals in Central Amenoa, spent a 
month there and tells the story of the repeoplmg 
of the area by plants and ammals These pene¬ 
trated the devastated area at an average rate of a 
mile in forty years This is slow as compared with 
Krakatoa, to reach which most orgamsms must 
have used sea transport, but this is explained by 
the situation of Jorullo being in a comparatively 
dry area We would not care to draw deductions 
after a month's collecting, but Dr Gadow was 
unique in his knowledge of the ways of reptiles and 
amphibians, upon which mainly he bases ms views 
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Letters to the Editor. 

[Tht EdUor does not hold h^mselj reaponaibU for 
opimona axpreaaed by h%a eorreapondenta Neither 
eon he undertake to reHtm, nor to eorreapond tmih 
the tontara of, rejected manuacnpU trUended for this 
or any other part of Natukb No notice w 
of anonymous eommunusationa ] 

Mercury Band System In the Neighbourhood of 
the Resonance Line 

A BAND in the mercury Bpectnun referred to as 
2640 has been the subject of much discussion, owing 
to its proximity and apparent relationship to the 
resonance line 2636 62» and to the fact that it is seen 
in absorption by unexcited mercuiy vapour of suitable 
density I have long suspected that this is only one 
feature of a complicated band system in this neigh 
bourhood The investigation la much embarrassed 
by the glare of the resonance line, which makes it 
difficult to photograph dehoate details in tlie im 
mediate vicinity 

Recently examining some old spectrograms of a 
water-cooled mercury arc, I have been able to measure 
two similar and additional bands between this one 
and the resonance line The wave lengths are 2640 37, 
263S 44, 2637 32 These are shaded/rom the red 
In addition, two bands have been measured on the 
other aide of the resonance lino at 2635 82 and 2535 36 
These are shaded to the red 

There are faint suggestions of much more, which 
could prbbably be made definite if the source were 
carefully adapted to the purpose Unfortunately, the 
large spectrograph used was destroyed by fire, which 
hinders any immediate progress 

Rayumgh 

Terbng Place, Clielmsford, 

Jan. 12 


Methods of Investigating the Intensities of 7-Rays 

There are two important methods of investigating 
the intensities of 7-rays, that of Skoboltzyn (Zeit 
f Phya , 48, 354 , 1927 68 , 696 , 1929) and that of 

Ellis and Aston {Proc Roy Soc , A, 129, 189 , 1930) 
We wish to point out that the results of tlie measure 
ment of the intensities of the 7 rays of radium B 
and radium C by these two methods are m as good 
agreement as can be expected 

Skobeltzyn’s method, which depends on the 
Compton effect, detennines the intensity distribution 
throughout the spectrum, in the sense that it gives the 
quantity /,. when is the aggregate intensity of 
tlie 7 rays the frequencies of which lie in the interval 
r to r + Ak Tlie quantity Ap, in this connexion, is 
not a differential, but is to be understood as an 
mterval determined by the conditions of the experi¬ 
ment In certam parts of the spectrum where there 
are two or more strong 7 -rayB close together, it is 
not possible to separate their effects, ana, as can be 
seen from col 3 of the following table, the Compton 
effect method gives the summated intensity (cf 
Skobeltzyn, loo oit, 58, 609, Table 2, ool 4) 

The method used by Ellis and Aston depends on 
the photoeleotno effect, and while there are certain 
defimte disadvantages ui the method, it does possess 
the important advantage of giving the mtensities of 
the individual 7 -rayR These are shown m ool 2 
of the table oorreot^ for filtering through 3 6 mm 
of lead to correspond with the conditions of Skobelt 
Eyn*8 experiment The ratios of the mtensities 
obtained by the two methods are given in ool 4, 
from which it will be seen that there is on the whole 
good agreMneoat 
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To see what con be deduced from this agreement 
it 18 necessary to refer briefly to the main features of 
the measurements Skoboltzyn^a method depends on 
observing by the Wilson cloud method the relative 
number of electrons ejected within a certain angular 
range by the Compton effect of the different 7 rays* 
It IS generally accepted that the data about absorption 


Intensities of the 7 Rays of Raoium B and C 


hv of the r>niys 
(volU X 10-*) 

iDteoBlUo* hy 
photoelectrio 
method after 
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Gompton effect 
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0 22 

0 81 

37 

22 10 

0 064 

0 27 

42 


coefficients nee<le<i to deduce the relation intensities 
of the 7 rays is sufficiently well known for purposes 
such as the present, and that there is no fundamental 
uncertainty m the method 

Ellia and Aston’s metliotl, which depends on the 
photoelectric effect, detennines essentially the rela¬ 
tive values of the quantities /jT,, /.t,, etc , when 
Ii, /j, etc , are the intensities of the 7 rays and 
Tj and r,, etc , corresponding photf>electnc absorption 
coefficients There m at present no direct expen- 
mental evidence about the variation of t at these 
high froquenciDS, and to evaluate the results it was 
necessary to extrapolate from the X ray region by on 
empirical formula 

general agreement between the results of tbe 
two methods suggests that this extrapolation is 
approximately coirect, and that we have therefore 
reasonable grounds for accepting the values of the 
individual intenaitieH of such 7 rays as were measured 
by tho i)hotoeleotnc method 

In view of tho important part played by the in 
tensities of the 7 rays m certam speculations about 
the structure of raclioactive nuclei, we feel it is of 
interest to point out how these two methods, when 
combined, yield information which is far more definite 
than that supphed by either alone The certainty 
of tho Compton effect method supplies just that 
deficiency in the photoelectric offoot method, whilst 
the latter has the x>owor of dealing with individual 
7 rays, the lack of which is the chief disadvantaro of 
the Compton effect method A further point vmioh 
brings out the complementary nature of the two 
methods is that the photoelectric method is best 
suited to lower frequency 7 rays, whilst the Compton 
effect metliod deals, if anything, rather more easily 
with the higher frequency 7 rays 

C D Ellis 

D Skobeltzyn 


Uniform Propagation of Flame 
Mason and Wheeler, i following the imtial observa¬ 
tion of Mallard and Lo Chateher, considered that 
when a gaseous explosive mixture is suitably ignited 
at the open end of a horizontal glass tube, the other 
end of wiuoh is closed, flame travels at a uniform 
speed for some distance The results of their experi¬ 
ments have been extended further by Wheeler and 
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hiH collaboratorfl to the formulation of a speed law,* 
which ban since been criticised by Bone, Fraser, and 
Winter, and imerestinj? experimental evidence brought 
to disprove the so called speed law • At about this 
time one of UH (H K H) waa engaged in the deter¬ 
mination of Ignition tom[>eraturea,^ and came to re 
cognise a ot rtain approximate relation (1 2) between 

the Ignition temperatures and flame teTn|X>ratures of 
the mixtures generally studied for the uniform pro 
pagation law 

From a mathematical analysis (a full accoimt of 
which 18 being publisbetl elsewhere) we find that a 
regime of initial uniform flame propagation is possible^ 
asHummg that piessun^ plays no part duimg the short 
interval of this pro])Kgation Our aualysis shows that 
uniform pro[>agation m given by an equality (not by 
a certAin (piantitv lying between two limits), which 
of necoBsity must be flolicatoly balanced It is thus 
possible that in some mixtures uiuform propagation 
may not exist 

^10 velocity equation doveio|>e<l by us is more rigid 
than that of Mallard and Le Chateher and takes note 
of the fliHtnhution of temperature in every section of 
the gaHeoufl medium compnsmg the travelling flame 
For, whilst Mallard and Le Chateher’s formula implies 
that the gas immediately in front of the flame is at 
the constant room temperature, and that at the back 
is merely at the ignition temperature we incline to 
regard the travelling flame as a region having tern 
peraturo groihents corresjionding with the combustion 
temperature 7’, at the rear, and the ignition tempera 
ture, at the front, in advance of this there is a 



progressive fall of tem^>erature to that of the cold 
gas ^ 0 , due to the cumulative effect of the heat gonei 
sted in the reaction (Fig 1 and Fig 2) 

On examining our velocity equation we find that 

the condition for uniform propagation is where 

pC 

B =a the Ignition temperature , 
p=a density of the inflammable mixture, and 
f7«apecihe heat, 

aQ es tno fraction of the total heat of combustion 
utiheod for conduction 


In applying this relationship it must bo borne in 
mind tliat the flame, the scat of chemical reaction, 
which m our analysis has been replace by a inatbe 
matical heat source actually posaessos a finite width 
lu which the temperature gradient is represented, say, 
by some curve, ABO m Fig 3 

PCAF represents the flewne and FA = B the ignition 
temperature In this distnbution, account is t>aken. 
of heat losses 


^ than represents the average temperature m the 

flame, the average being token with regard to the 
width AD Moreover, since nQ corresponds to the 
heat availablo after oombustion, the average tempera¬ 
ture here is to be measured above the level of the igni- 
tShn temperature AD, and is, therefore, given by the 
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area ABGDA divided by the width AD Let BM re 

present this average temperature given by ^ Henc^ 

the condition for unifonn propagation le that , the 
Ignition temperature, should be equal to BM^ or, ir 
other words, the average 
flame temperature should 
be double the ignition 
temperature of the com¬ 
bustible mixture The 
modification of the value 
of aQ may slightly disturb 
the condition As stated 
already, since the die 
tnbution of temperature 
in the fiame is intimately 
connected with the velo 
city of chemical reaction, 
the latter may be sup 
posed to be contained in 
the above condition 
Wo are m a position to 
test in a few cases the 

validity of this relation by companng the ignitioi 
temperature and the fiame temperature of uniformly 
propagating mixtures 



Fio S 


Approximately Initantanooui 
Ignition Tempemturefl 


Coal gas 

e 

+ air 

880 

Methane 

+ air 

* 876‘ 

Ethylene 

+ air 

1000 ‘ 

Carbonic oxide 

+ air 

* 816= 


Approximate Flame 
Temperature 

T Tie 

1780" 2 02 

1670" 1 91 

1900" 1 90 

1700" 2 08 


^ rheee figures represent the roetuu of those given by Dixon end 
McOavld 

N R Sen 
H K Sen 

University College of Science, 

Calcutta, India 


* Tran* Chem Aoc 111, pp 1044-1067 1917 

• Payinan and Wheeler Trant Chem ^oe, lit, 803 70, 1922 
Payraan Tranf Chem 5oe , 128 412 420, 1923 

• ParatUy Society b Dlieuflalon*, 1920 , aUo Proe Roy Soe., A, lt4, 

402-440 1027 Phtl Tran*. A. 828 p 197 1929 

* Sen and Chatterjoe J Ind ( hem Soo , pp 441 4B0, 1929 


Alternation in Properties of Long Chain Carbon 
Compounds 

One of the most interesting features of long ohaic 
compounds m the solid state is the well known altema 
tion m properties depending upon whether the chain 
contains an even or an odd number of carbon atoms 
The X ray work of Muller on single crystals and oi 
Piper, and Muller and Shearer on the long crystal 
spaomra has shown that long chain compounds 
crystallise m long zi^og chains lying perpendicular 
or tilted with regard to the planes formed by the 
terminal groups It follows at once that there will 
be a difference between chains containing euri odd and 
an even number of carbon atoms , the terminal groups 
being respectively m the c%a £uid trans positions It 
has been suggests by Pauly ^ and Nekrasaow ■ that 
this IS the cause of alternation, emd MUller,* appar¬ 
ently unaware of this, came independently to the 
same conclusions 

The difficulty with regard to this theory is that it 
implies alternation in ^ long chain compounds in* 
dependent of the tilt of the chwn (see Fig 1), whereas, 
actually, the paraffins, methyl ketones, alcohols, 
and ethyl esters of mono- and di-basio acids do not 
alternate It is now suggested by me that the eosenti^ 
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frature of an ^tarnating senea is that the zigzag 
(fiam IS t%lud with respect to the terminal planes 
X-ray and thermoohenucal * work indi^tes that 
Hltemation is duo to some difference m the terminal 
Kroupfl, it will be seen from the figure that there is no 
t*sBential difference m the termmal planes, between 
odd and even, when the zigzag chain is vertical In 
i ilted chains, however, a difference is at once apparent, 
jiltomate terminal planes of odd chains being less 
f losely packed This is readily seen if the distances 
between penultimate carbon atoms m two (hams 
lire considered (a and 6 in Fig 1), over these different 
dmtances the same groups are responsible for holding 
the molecules together The stability of odd chains 
will therefore be smaller than that of even, and they 
will melt at the lower temperatures • 


VtKTlCAL CMAintj 



TILTED CHAINS 

Fio 1 ^In th« above (UagcammsUo aketoh, the dl»u>ntlnuous lines 
are parallel tu terminal planes Circles represent terminal (rroups 

d—long cryital Bpacing (2d in the case of double moleculeH) 

X ray evidence is m agreement with tho above 
suggestion thus, non alternating senes possess vorti 
oal chains (hydrocarbons, methyl ketones, alcohols), 
whereas alternating senes possess tilted chains (mono 
and di basic aoida, iodides, and nitnls) The following 
expenmentol facts are also clear from the figures 
(1) The long spacings of odd alternating compounds 
are always slightly greater, in proportion, than the 
even, whereas in non oltomating senes odd and even 
spacings increase linearly (2) 'Ae molecular volumes 
of solid odd fatty acids ore greater than those of the 
even ® (3) The even alternating senes are more 

tilted than the odd, as was shown in the case of di 
basic acids ^ 

The only apparent exceptions to tho above rule 
are the ethyl esters of mono- and di basic acids, wluch 
normally possess tilted chains 1 now find that ethyl 
esters of fatty acids possess vertical chains just below 
the melting points, and although I have not examined 
esters of di baato acids, it is noteworthy that Normond, 

* TtM cue of the todldee where tbii Ei reverted will be dbeueaed 
elMwbere, 

No,3196.Vol 1271 


Hoss, and Henderson ^ observed a second longer 
spacing for the ester of undeoane dioarboxylio a<nd, 
wluoh melts just a little above room tempierature 
It seemb probable that this longer form would appear 
generally, for tho senes, at temperatures not too for 
removed from the melting points 

A detailed account of an investigation of the long 
spacings of ethyl and methyl esters, showing the 
alternate forms m which they both exist, together 
With a fuller discussion of tho above, is m preparation 
It may bo mentioned here that methyl esters differ 
fundamentally from ethyl, beliaving in a weaker 
degree like tho acids and urystallising in double mole 
CHIOS with tho polar groups together This offers a 
satisfactory explanation of tht'ir anomalous high 
molting jKnnts, since ethyl esters crystallise in layers 
of single moleculoH 

My boat thanks are due to Mr S H Pipor for lus 
encouraging mtorost in the work 

T Malkin 

H H Wills Physical Laboratory, 

and the Ohomistiv Department, 

University of Bristol, 

Doc 27 

• Aeit / anorff Cheinw, 119, , 1021 Pauly also IntrcMluccs 

Ijolttiity conHlderatlona 

• -f / phi/9 Chem , 198, 208 1027 

• /Vof Hoy Soc A, 194, 318 1929 

• Uarner and Bandall, Jour Chem Soc , 185, 8SL, 1024 

• Uamer and Ryder xbxd 197, 721 , 1925 

• (^anart, S2»(J, 1928 

’ lind 197 2632, 1025 


Optical Investigations on the Passivity of 
Iron and Steel 

SOMK Tosiilts concerning the passivity of metals 
were described by me recently m Nature,^ and after¬ 
wards published tn extenso * It may now be of 
interest to give some now data obtainetl by means of 
optical rnethotls Tliese oxjXJi iments were all earned 
out by employing mirrors of iron and steel—both 
ordinary steel and stainless strtHil—electrolytically 
treated 8imultane€>usly in baths of alkaline, neutral, 
or acid sodium sulphate solutions Different current 
densities wore used 

It IS well known that Drude ^ has dcvolopod equa 
tions which arc valid for reflection in air, and by 
means of these it is jmssihle to compute approxi 
matelv the moan refractive index and tho moon thick¬ 
ness of a surface film from the change m jxilarisa- 
tion of the rofloctod light Those otpiations have 
now been geueialised so as to apply to any medium, 
and they consequently hold good also foi films formed 
in aqueous solutions 

III pieparing the metal mirrors, special precautions 
should be taken to exclude tho possibility of any in- 
(reaso in the thickness of tho suiface film, and I have 
always attached great importance to this jKntit The 
constants found by tlie old methods of preparation 
are therefore not likely to agree so thoroughly with the 
true values for the compact metal—free from any ‘ oir- 
formod * films—as do the optical constants obtained by 
the motliod employed in this invostigation 

According to Bannister and Evans,* the process of 
activation brings about destruction of the ‘ air 
formed ’ film, and thus a definite ‘ standard state * of 
the mirror coulil be obtained after a few minutes On 
the other hand, destruction of the mirror itself also 
occurred in some oases 

It 18 remarkable that during the very first tune of 
making the metals passive, all mirrors examined sliowed 
a change m the reflected Lght, which corresponded to the 
formation of a^surfoce film with a mean refractive index 
of about 3 0 and a mean thickness of about 30 A Tho 
mean refractive index computed m this way agrees with 
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that of feme oxide, and from this fact it is evident 
that the film is aotu^y an oxide film, as demanded by 
the theory of Faraday Smoe the optical properties 
of the mirrors are constant during the process of 
continuous anodic treatment, independently of the 
current densities employed, it is further evident that 
the fiJms should be ^penetrable to the constituents 
of the solution, for example, to atoms or molecvdes of 
oxygen The metals are, therefore, made passive in 
the real sense of the word 

As a general rule, reactivation did not completely 
remove the oxide skin, the destruction of the film on 
the fomte grams, however, being 
hiore pronounced than that on the 
oementite grams Thus, by alter¬ 
nating cathodic and anodic treat 
ment (the current was reversed three 
times m the course of three hours), 
the oxide him on the ceraentite 
particles was microscopically visible 
08 dark brown spots, whereetfi on the 
fernte particles famt yellow inter¬ 
ference colours could be detected 
only by employing slanting in¬ 
cidence According to Evans,® the 
rate of destruction of the films de¬ 
creases when the solutions are made 
alkaline, and hence the average 
thickness of the film is greater m 
these solutions than in neutral or 
acid baths 

The expenmental part of this 
investigation was earned out m the 
Metallografiska Institutet, Stock¬ 
holm, and I wish to thank the 
Director of the Institute, Prof C 
Benedicks, for his help and kindness 
during this time A complete re 
cord of all data obtained are to be 
published m Dti Kgl Norake Viden- 
akabera Selakapa Skrtfter, 1931 
{Tranaacitona of tf^e Eoyal Society 
of Science, Nidaros, Norway) 

L Tbonstad 
Norces Tekniske HOiskole, 

Nidoros, Norway, 

Dec 12 

> Katvxx, 184^ 373 , 1020 
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13 h 1ST chart of Apnl 27, 1930, when a pMUMiger 
steamer named Condor was cau^t in a violent squ^, 
beheved to have been of tomadio violence, and sank 
at 17 h near Nagarbari 

A detailed mialyais of daily weather oheurts shows 
that the Bay current becomes divergent m the pro- 
senoe of a valley air wedge or bamer In the diagram 
the divergent moist air stream hnes due to wedge* 
barner A, advancing from the Biohmaputra valley, 
are the systems a and 6, whilst those due to B, advanc¬ 
ing from the Cachar valley, are o and d Of these, the 
systems 6 and c converge along the broken hne PQ, 


Mechanism of Bengal Tornadoes 
in the Nor'wester Season 

Thb first re<jui8ite of tornado 
formation is a violent updraught of 
moist air In a paper on the nor*- 
weeters in Bengal, which will be 
published shortly, it is being shown 
from a large number of weather 
charts that the norVester squa^ 
dunng the penod February to June 
are due to the katabatic flow of air wedges ad¬ 
vancing along the valleys and undercutting moist 
southerly winds over the plains of Bengal In the 
afternoon when the moist air has attained a certain 
speoifled state, conditions become favourable for the 
formation of squalls near tlie ‘ noses ’ of the valley 
oir-wedgos The strength of the squalls increases with 
the deplQi of the valley and of the Bay oir, and the 
^gmpenaturo differences between the two masses 
?rhe aoQpmpanying diagram (Pig i) jb based on the 
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initiating an anti clockwise circulation between the 
two wedge barriers and consequently an updraught 
which IS probably sufficient for ordmary thunderstorms 
The directions of motion of the ‘ noses * of A and 
indicated by the long thick arrows from the tips of the 
wedges, were such that the two ‘ noses ’ apparently 
collided with each other (A traveUing approximately 
three times as fast as B) at Nagarban, situated araroxr- 
mately at the junction of the two nvers, the Jumna 
and Padma The upward oonveotion was, therefore. 
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much accentuated* due to the motion as well as the 
lateral displacement, sbppmg, or spreadmg of the 
wedge barriers 

On the day of the Condor disaster the temperature 
contrast between the valley and the Bay air masses 
at the surface at 8 h was of the order of 8° or 9° C 
and their depth between 1 km and 2 km At and above 
2 km level there was a westerly or north westerly 
circulation, wind speed mcreasinfj with height, which 
often carries with it super adiabatic lapse rates favour 
able to accelerated up<lraughts (v%de Roy and Chatterji, 
Natube, Sept 28, 1929, p 481) Inversions m the 
lower layers of the atmosphere over Bengal usually 
retard updraught of moist air until noon, but this factor 
often disappears in the afternoon 

The above facts suggest that nor’wester thunder¬ 
storms can occasioually develop into tornadoes if addi 
tional favourable conditions can combine suitably 
It appears from preliminary studies that the 
mechanism of the Bay of Bengol storms is similar to 
that of the tornado described above The subject is 
imder investigation S N ofk 

The Obseivatory, 

Ahpore, Calcutta, 

Oct 22 


The Latent Photographic Image 

In a recent letter to Nature (Nov 15,1930) A P H 
Invelli replies to our criticism (Proc, Roy Soc A 127, 
bl3 , 1930) of his “ olomontary voltaic coll ” theory of 
latent image formation, originally put foiward by nim 
in 1927 {J Frankhn Inst , vol 204, 649), and con 
eludes that our criticism is not justified It seems 
|rom his letter that he has not realised the signih 
cance of our experimental results as they affect his 
theory We agree with him, of tonrse, that the 
larger the silver nucleus originally present in the gram, 
the less is the amount of silver which must be added 
tluring the exposure in order that a develojiment centre 
may bo pro<luced, and hence the greater the sensitivity 
of the grain But ijuite independently of the absolute 
mass of silver which (according to Trivelli’s theory) 
must he deposited eledrolyticMy during the exposure, 
his theory demands that the electrolytic current in 
the light shall bo enormously great relattve to its value 
in the dark Wo say this is extremely improbable, 
mainly because our expenments show that iHumina 
tion causes little, if any, increase in the electrolytic 
conductivity of silver bromide 

Our second cnticism of Trivelli’s theory is based on 
the fact that the electrolytic current m silver bromide 
(alls exponentially with decreasing temperature, being 
10® tunes less at the temperature of boiling liquid 
fixygen than at room temperatures On the other 
hand, photographic sensitivity at the former tempera 
turo IS still a large fraction of its value at room tem 
perature Tnvelli says, “This objection again ignores 
the effect of the size of the pre existing speck Only 
if sensitivity specks were totally absent would the 
temperature coefficient of photographic sensitivity 
be comparable with that of electrolytic photocou 
duotanoe ” We O£mnot agree with this Since the 
mass of silver deposited in a given time by an electro 
lytic current depends on the meignitude of the current, 
a large decrease in current (by lowering the tempera¬ 
ture) mxist neoesBonly produce a corresponding 
decrease m the rate at which silver is deposited This 
18 a fact which is quite independent of the number of 
silver atoms which must be added to the onmnal silver 
nucleus to make a development centre, and which is, 
therefore, unaffected by the size of the sensitising 
nuoleua Therefore, on Tnvelli’s theory, the tempera 
ture ooeffloient of photographic sensitivity should, to 
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some extent, be compeu'able with that of electrolytic 
conductance 


On both these grounds it still seems to us that 
Trivelli’s theory is quite incompatible with our experi¬ 
mental results F C Tov 

mr ^ ® Harrison 

The Shirley Institute, 

Didsbury, Manchester 
Dec 12 


Structure of Hydrogen Sulphide and Hydrogen 
Selenide 

In Nature of Dec 13, p 916, Prof L Vegard 
communicates the results of the investigation of 
cry st-alline structure of hydrogen sulphide and selenide, 
which were made by him in the Physical Institute of 
Oslo and finished in July last, while his letter is dated 
Nov 6 

I may be pemutted to recall that I have already 
published two papers on the structure of these sub 
stances Those papers were presentetl to the R 
Accademia dei Limei m Rome at the meetings of 
Mar 2 and April 6, 1930, and published in Faso 7 
and 8 of vol 11, Ist sem , pp 679 684, 749 754 
Abstracts appeared in Nature of Sept 6, p 387, and 
Sept 27, p 495 

The data generally agree with those given by 
Vegard, as for both substances wo found a cubic 
lattice, with face centre<i distribution for sulphur 
and selenium atoms lor the side of the coll (a) and 
density of hydrogen sulphide our values are also very 
similar a-6 778 A (N ), 5 70 A (V), density = 

1 166 (N ), 1 17 (V ) For hydrogen selenide there is 
a certain quantitative cbfforoncc a—6 020 A (N ), 
6 10 A (V ) , density - 3 45 (N ), 2 34 (V ), os to the 
cause of which I caimot for the moment decide, and 
which I shall investigate turther 

For the distribution of the hydrogen atoms and the 
structure of the whole lattice, Vegard considers as 
most probable space groups T* or Consideimg 

both substances as ionic compounds, I regard as most 
probable the space group that is, a fluorite type, 
which 18 shown also by lithium sulphide (Claassen, 
Rec Trav Chim Faya Bos, 44, p 790 , 1925) 

G Natta 

Laboratono di Chimica (Jenerale, 

R Politecnico, Milan, 

Dec 27 


Viscosity of Electrolytes 

In Nature of Doc 27 p 994, there are some general 
statements as to the viscosity of electrolytes, which 
are by no means uiuversally tiue I refer to the 
statements that ‘the relative viscosity of all elec 
trolytes must be greater than unity at high dilutions ” , 
and that the phenomenon of ‘ negative viscosity ’ 
will disappear In a paper on the viscosity of aqueous 
solutions (Trans Chem Soc , vol 107, p 1789 , 1915) 
the example of nitno acid is given and the relative 
principles are discussed It appears tliat the visoosi 
ties depend upon the mutual depolymensation of the 
electrolyte ajid the solvent, and that the resultant 
behaviour depends on the temperature 

At low temperatures, whore a largo proportion of 
tnhydrol is present, the addition of the electrolyte 
breaks up so many of the ice molecules that even at 
high dilution the viscosity of the solution is reduce<l 
below that of water The subject is treated at length 
in the paper to which I have referred 

W R Bousfield 

Sf Swithins, Northwood, 

Middlesex, Deo 31 
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Stellar Structure 


rilHE investigation of the structure of the stars, 
X Tvliich has for long been a subject of disagree¬ 
ment between Sir James Jeans and Sir Arthur 
Eddington, has now entered on a new phase through 
the work of Prof E A Milne A long paper on 
this matter hy Prof Milne, which appears in the 
November number of the Mcmihly Noiic^n of the 
Royal Astronomical Society together with related 
papers by Messrs R H Fowler, N Fairclough, 
and T G Cowling, was introduced to the Society 
in November last, but no time was available for 
disouBsion The whole of the meeting of the Royal 
Astronomical Society on Friday, »Ian 9, was ac¬ 
cordingly devoted to a debate on the subject, which 
was briefly opened by Prof Milne, and in which 
many astronomers and mathematicians took part 
Prof Milne’s views were outlined in Nature of 
Jan 3, p 16 In opening the discussion, he stated 
that the pioneer work in the subject had been 
done by Sir Arthur Eddington, and what he him 
self had done was to rationalise Eddington’s theory 
by clearing it oi nd hoc hypotheses Ho could not 
accept Sii James Jeans s theory, because it de 
jiended on unlikely extrapolations of the laws of 
physios Ho considered that the moss luminosity 
law which Eddington claimed to have established 
was not a possible deduction from the fundamental 
foiTnulfiB It could follow only from the addition 
of a missing equation expressing the unknown 
dependence on physical conditions of the rate of 
generation of energy in stars He had, theiefore, 
liegun his investigations with observed quantities, 
representing conditions at the surface of the star, 
and had worked inwards, without making any 
assumptions unwarranted by observation 

Sir Arthur Eddington, who followed, pointed out 
that disagreernenis in physical discussions could be 
of two kinds first, those which depended on the 
adoption of different assumptions or hypotheses in 
the absence of definite knowle<lgo , ana secondly, 
disagreements on the logical or mathematical deduc 
tious from given promises He thought that the 
disagreement between Sir .lames Jeans and himself 
was entirely of the first kind , but between Prof 
Milne and himself theie appeared to be a mathe¬ 
matical (bsogreement, which was very unfoitunate 
He did not approach Prof Milne’s latest work in a 
spirit of opposition He regarded it as quite a per 
missible attempt to improve the existing theory in 
points where room for improvement undoubtedly 
existed The main feature of Milne s picture of the 
stars was that the moss was largely concentrated 
m a dense hot core with a surrounding rarefied 
envelope His own theory gave a much more 
gradual and uniform increase of density from the 
centre outwards For the sun it gave a central 
density of 70, whereas Milne’s theory gave a value 
of about 700,000 The matter there was therefore, 
according to Milne, not in the condition of a perfect 
gas, and hence the mass luminosity relation could 
not be deduced There were certainly loopholes 
m that relation—it did not apply to a star com¬ 
posed^ mainly of hydrogen, for example—but he 
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did not beheve that Milne’s theory had sealed up 
those loopholes Milne himself had confessedly not 
been able to satisfy himself that the ecmations for 
his stars possessed solutions, and Sir Arthur 
thought that it was a priori unlikely that they did 
If such solutions existed, however, it still re¬ 
mained to decide between the two widely different 
central densities This might be done by con¬ 
sidering the intrinsic opacity m the interior, or 
its average if it was variable An appeal on this 
ground, however, would show that both theories 
were wrong—that was the long outstanding dis 
crepancy between the physical and astronomical 
opacities of matter Both theories required a 
larger opacity than would follow from current 
physical theory, but he had found that the discrep 
ancy on Milne’s theory was far greater than that 
on nis own A great deal depended on how large 
a moss was concentrated at tno centre If it was 
merely a point source of extremely high tempera 
ture and density, with the rest of the star following 
a distribution of density almost identical with that 
of his own theory, he might be willing to accept the 
modification as a useful aildition to that theory 
it would provide a source of stellar energy The 
large amount of moss, however, which Milne placed 
around the centre, inevitably made worse the 
existing disciepanev with regard to the opacity 
Prof Mil no had objected to his theory being called 
a hypothesis, regarding it rather as an inevitable 
conclusion It was inevitable only if the promises 
were granted,and Sir Arthur had b^n denying them 
for fourteen yeais 

Sir James .leans found himself m almost com 
plote agreement with what Sir Arthur Eddin^on 
had said, because Sir Arthur had not touched on 
the points on which they differed If Sir Arthur, 
Prof Milne, and himself all suddenly became in¬ 
fallible and omnipotent as mathematicians, he and 
Sir Arthur would still differ on the same points as 
before, but Prof Milne would agree with one or the 
other accordingly as he considered the stars to be 
gaseous inside or otbeiwise There was nothing 
now in Milne’s theory , all that was accurate in 
it had been done previously by Eddington or him¬ 
self He had show n long ago that if you integrated 
outwards fiom the centre of a star you got definite 
results right up to the boundary, but that there 
an infinite number of solutions were possible, and 
Natuie itself decided which was the actual one 
When, therefore, Milne reversed the process by in¬ 
tegrating from the bounilary inwards, it did not 
matter with which of those solutions his initial 
data corresponded , lie would necessarily amve at 
the same conditions in the interior The work, 
however, would be much more cumbersome He 
agreed with Eddington about the opacity dis¬ 
crepancy, but considered that the case had not 
been put strongly enou^ The factor 10 in the 
luminosity, by which Eddington’s own theory 
deviated from observation, wajs much greater 
than was permissible Expressed in terms of 
volume, it meant that the sun should be as big 
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as Antares Since Milne’s theory made matters 
worse still, he considered that that theory was ruled 
out of court entirely 

Dr W M Smart directed attention to the fact 
that the problem wets an ideabsed one, since we 
knew nothing at all about the mtenor of a star 
from observation Assumptions had to be mode, 
and it should not be forgotten that they were 
assumptions He consider^ the stars themselves 
were the final umpires in the matter Sir Arthur 
Eddington had suggested the opacity as the 
criterion by which the umpires gave their decision , 
he would suggest one of several other criteria Sir 
James Jeanses theory hod been very successful m 
explaimng the formation of spectroscopic bmanes 
by fission, but he did not think that Prof Milne s 
centrally condensed stars would provide a satis 
factory explanation 

Prof F A Lindemann hoped that Prof Milne 
would mamtaui his theory, because it was the only 
one which gave really high temperatures in the 
stars The temperatures required by Sir Arthur 
Eddmgton were, on thermodynamical grounds, in 
capable of permitting the conversion of matter into 
ladiation It was all very well to say that Milne’s 
conclusions were inevitable only if y ou prcsupposetl 
something Something had to be presupposed, 
and Eddington s ad hoc assumptions did not meet 
the facta of the generation of energy He con 
sidercd that the discrepancy of a million fold in the 
^densities of stars according to Eddington’s theory 
*Was sufficiently large to make the increase to several 
milhon fold in Milne’s theory of no significance in 
decidmg between the theories 

Sir Oliver Lodge remarked that what struck him 


most m the discussion was the remarkable agree¬ 
ment between the three protagonists They were 
agreed on knowledge of fundamental importance 
which was not available twenty years ago, and, in 
comparison with that, the differences were un¬ 
important His idea of deahng with the problem 
would be to start with what we know—the surface 
temperature of the sun, its rate of generation of 
energy, the fact that energy comes frorti the dis¬ 
integration of atoms Prof Lindemann hod as¬ 
sured us that the last named process required a very 
high temperature Let that temperature at the 
centre be assumed Then we know the relation 
between radiation pressure and gravitational press¬ 
ure, and with legard to the opacity the Compton 
elfi»ct would give us some information From all 
these data a mathematician might work out some 
defanite result He was fascinated by Milne’s 
theory of a nova resulting from the collapse of a 
star Such a possibility had not occurred to him, 
but it seemed to work out 

Several other speakers contributed to the dis¬ 
cussion, which concluded with brief comments 
by Prof Milne He did not agree that his work 
Covered the same ground us Sir J lines tJeans’s Ho 
had started from the surface and woiked inwards 
because it was only the suiface that we could ob¬ 
serve, and he had avoided assumptions which were 
Mocossar\ if \ou started in an unknown region 
Although it could not be said that the discussion 
k^d to a gieater measure of agreement between the 
\atious speakers, it undoubtedly helped, })y bring 
mg together different mcthoils of deahng with the 
question, to fcKUs the nature of the pioblcrn more 
clearly rn the minds of those present 


Vitamin B 

Vitamins and Bg Bros 


T he possibility of obtaining vitamin in a 
relatively pure condition has facilitated the 
cbffercntiation of the other factors which, with Bj, 
make up the vitamin B complex (^hick and 
Roscoe used Peters’ concentrate to demonstrate 
that the rat required two factors, the second being 
known aa or the antipellagrous vitamin More 
recently, they have published papers dealing with 
the chemical properties of this factor (Btochem 
Jour , vol 23, pp 504 and 514 , 1929 vol 24, 
p 105, 1930) 

Yeast extracts contain vitamin Bg, but the final 
antmeuntic concentrate none examination of the 
by-products of the concentration showed that about 
half the Bj was precipitated by lead acetate, in the 
treatment of the extract with this reagent (at pH 4 5) 
and another third m the treatment with baryta and 
Bulphunc acid, the remamder being precipitated 
during the treatment with acid mercuric sulphate 
and the subsequent passage of hydrogen sulphide 
through the filtrate The lead acetate precipitate 
was the most convement source for obtaining a 
concentrated preparation examination of this 
stage in detail showed that all the vitamui was 
corned down when the precipitation was corned 
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out at a ruutial reaction, but less than half at 
pH 2 5 The vitamin was reco\ore<.l by decom 
posing the precipitate with hydrogen sulphide to 
ensure precipitation of the lead sulphide at an 
acid reaction, at which the vitamin is not odsoibeil 
on the precipitate, it was necessary first to hydrol\ se 
the veast gum in the extract with hydrochloric acid 
I^nfoitiniatcly, the leail precipitate also carries 
down some vitamm Bj, and it was not found possible 
to obtain a ]>reparation of Bg free from B^ by 
dialysis, by making use of their different solu 
bilities in alcohol or theu* different rates of destruc 
tion by ultra violet light The concentrate was 
active in a dose of 0 03 giu , equivalent to 0 5 gm 
dried yeast daily it is jX)Hsil)le that yeast extract 
IS an unsuitable medium for effc^oting a separation 
Rosedale {ibid, vol 21, p 1256, 1927) precipi¬ 
tated from rice polishings extract (by means of 
lead acetate) a factor which was not B., although 
enabling pigeons to grow and maintain health on a 
diet of polished nee It cannot yet lie said with 
certainty, howo\er, that this factor is vitamm 
B T Narayanan and J C Drummond have also 
earned out experiments on the concentration of 
vitamin B 2 {ibid , vol 24, p 19 , 1930) Yeast 
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was extracted with dilute alcohol and the extract 
concentrated , load acetate was then added, some 
times following a preliminary hydrolysis of the ex 
tract with baryta The leii precipitate was de¬ 
composed with sulphuric acid, vitaimn Bj passing 
into the filtrate It could be adsorbed on fuller’s 
earth in strongly acid solution, but no satisfactory 
method of eleuting it ogam was found Norite 
charcoal was not efficient as an adsorbing agent, 
and its use le<l to disappearance of the activity 

A certain amount is known about the properties 
of vitamin Bj it is soluble in dilute, but insoluble 
in strong ethyl alcohol, and exposure to the latter 
results m its destruction It is stable to hydrogen 
peroxide and nitrous acid and, to a certain extent, 
to heat, provided the reaction is acid Autoclaving 
or even boiling at an alkaline reaction brings about 
rapid destruction It is more easily destrwed by 
exposure to ultra violet light than vitamin Bj 

Narayanan and Drummond oxanuneci a number 
of chemical compounds, including nucleic acid, 
punnes, nicotinio acid, betaine and inositol, for 
vitamin Bj activity, but all were, without exception, 
inactive 

V Roaxlor has adduced evidence that a thud 
factor, tentatively called vitamin Bj, is necessary 
for the nutrition of the rat {ibid , vol 23, p 689 , 
1929 vol 24, p 77 , 1930) Animals kept on an 
apparently complete synthetic diet, m which Peters’ 
concentrate supplied vitainm B^ and alkaline auto 
claved yeast Bg, failed to grow after some weeks , 
substitution of jeast extract for the two supple 
ments led to an immcxiiato resumption of growiih 
The failure did not ajipear to be due to lack of either 
vitamin B^ or B^, since increasing the amounts 
given did not improve growth More convincing 
evidence of the existence of the third factor rests in 
the fact that it was found to lie precipitated by the 
mercuric mil])hate used in the preparation of the Bj 
concentrate, and was recoverable, to the extent of 
75 per cent of that present in the original extract, 
from the piecipitatc V^itamm Bg is even more 
easily destroyed by heat than B, , under certain 
conditions it is soluble m ether Rats fed on an 
ordinary diet carry a largei store of vitamin Bg than 
of Bg, it IS, therefore, possible that m short-time 
growth experiments, such as were used by Cluck 
and Roscoc in the assay of B, or Bg, lack of Bg does 
not pla> a part , again, it is also possible that anti- 
nouritic concentrates, unless highly purified, or 
autoclavcHl yeast, may be contammat-ed with traces 
of the third factor 

Chick and Roscoe found that vitamm Bj was 
alone present in vgg white, but that rats on a 
synthetic diet with this material as source of the 
vitamin instead of autoclaved 3 east, showed sub¬ 
normal growth after a few weeks They suggest 
that yeast contains a third B factor, which is, how- 
Bvei /thermostable m contradistinction to Reader’s 
Bj M A Boos, some years ago, found that a diet 
containing dned egg-wlate produced skm lesions 
ind nervous symptoms in lats, whereas fresh egg- 
ffhite had no such effect {Btochem Jatir , vol 21, 

[> 712 , 1927) A number of foodstuffs contained 
i factor which counteracted the ill effects of the 
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ingestion of dned egg-white, it could not be 
identified with either vitamin or 

The above account by no means exhausts the 
work which has been done on the chemistry ol 
vitamm B That three or four factors are included 
under this term appears certain, but it is not easy 
to relate the work of different investigators, especi 
ally when the claim for a new factor is baaed on the 
supplementary effects of different foodstuffs Peters, 
in his Harben Lectures, reviews some of these m 
vestigations Wilhams and Waterman found that 
pigeons maintained their weight on a pohshed noe 
diet when supplemented with marnute, transfer¬ 
ence to wheat, however, produced growth Hence 
there is a factor m wheat which is absent from 
marmite and cannot be B, Hunt found that the 
residue of autolysod yeast, after thorough extrac¬ 
tion with water, contained a factor which supple¬ 
mented two obtainable from the extract, agam 
this tlnrd factor does not appear to be B 3 , which is 
soluble in water Peters has also found that 
pigeons require for growth, m addition to B^ and 
the factor of Williams and Waterman, a thermo- 
labile factor which is present ui yeast extract, and 
may be considered provisionally os identical with 
Bg pigoons apparently do not require Bj It ap¬ 
pears, therefore, that the rat requires Bj, Bj, and 63 
With possibly Hunt’s factor, whilst the pigeon re 
quires Bj, B 3 , and the factor of Wilhams and Water 
man 

It may bo of value to refer also to some recent 
work upon a substance which has been related by* 
many observers to vitamin B, the yeast-growth 
stimulant or ‘ Bios ’ Confusion was caused by the 
fact that it was not realised that different yeasts 
behave differently on various media, that their 
lequirements for bios vary, and that the require¬ 
ments of other micro organisms need not neces 
sanly be the same as those of yeast Peters and 
his colleagues have mvestigatod the growth factors 
required by Streptothriz coralltnus (V Reader, 
Biochern Jour ,yo\ 22, p 434, wiihj Orr Ewing, 
pp 440 and 443 , with R A Peters and H W Kin- 
nersley, p 446 , 1928) When the organism was 
grown on a synthetic medium, a growth stimulat 
ing factor was found in tryptic beef broth, yeast, 
labbit muscle, serum, and wheat embryo , it is 
organic, soluble in water but not m ether, dialysable, 
and not precipitated by lead acetate It accom¬ 
panies vitamin in the preparation of the anti- 
neuntio concentrate but is stable to alkali in this 
concentrate (although unstable when crude) and is 
not, therefore, the same factor os the vitamm It 
is synthesised by the meningococcus It is not 
vitamin Bj By parallel tests on the organism and 
on pigeons, it was shown that the factor and 
vitamin B^ fractionate (mantitatively together 
through all stages into the final concentrate 

The pitfalls encountered in such work are dis¬ 
closed by certain anomalous results obtained with 
this organism, impure preparations of the factor 
sometimes appeanng to con tarn relatively more 
growth promoting activity when used m high con¬ 
centrations than when used in lesser amounts 
Reader has found that this effect can also be pro- 
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duced by adding mannitol to the purer extracts 
(\b%d , vol 23, p 61 , 1929) Mannose itself and 
relat^ alcohols cannot repla^ mannitol, it appears 
that the organism uses the alcohol as a specific 
source of food supply 

Working on the relation of bios to yeast, A M 
Copping (thid , vol 23, p 1050 , 1929) has found 
that the necessity for bios depends on the yeast and 
the medium us^ Those which grow in a syn¬ 
thetic medium without the addition of a factor 
such ae is supphed by an autoclaved extract of 
yeast, produce a stimulant for other yeasts Bios 
18 required by yeasts which only ferment and do not 
respire m its absence , added bios then stimulates 
both respiration and fermentation 

Narayanan has separated a yeast bios from 


vitamin B 3 m yeast extract, since the former is not 
precipitated by lead acetate m the hydrolysed ex¬ 
tract [ibid , vol 24, p 6 , 1930) The bioa is not 
adsorbed on nonto charcoal, but is soluble in strong 
alcohol, it 18 precipitated by phosphotungstio acid 
but not by silver or platinic chloride By a senes 
of fractionations a highly active concentrate was 
obtained The material contained nitrogen but no 
phosphorus most tests for nitrogenous compounds 
were negative, but a positive Paiilv reaction was 
obtamed It is stable t-o nitrous acid but destroyed 
by hydrogen peroxide Narayanan also tested a 
large number of pure substances, such as nucleic 
acid, purines, nicotimc acid, betauio, lipoids, and 
various bases and ammo acids for bios activity, but 
1 all were found to be inactive 


Henry Briggs, 1561-1631 


H enry BRIGGS died three hundred years 
ago, on Jan 26, 1631 He is famous for his 
important works on logarithms Napier s first 
punhcation of the invention of logarithms, in 1614, 
had come on the world, os Lord Moulton said, ‘‘ as 
a bolt from the blue,” breaking in upon human 
thought abruptly without borrowing from other 
workers or following known lines of thouglit 
Twenty years of persistent effoit had been expended 
by Napier before he arrived at his great discovery, 
but within far less time than that after its publica- 
Mon the new method of computation was in use 
in England, France, Germany, and Italy, and its 
almost immediate adoption for astronomical and 
other calculations was mainly due to Briggs 
Well over fifty years of age when he heard of 
Napier’s work, Briggs made two visits to Scotland 
to see Napier, and the remainder of his hfe was 
almost entirely devoted to the compilation of lus 
three works, “ Loganthmorum Chilias Pnma ”, 
1617 , ” Arithmetica Logantbmica ”, 1624 , and 
” Tngonometna Britannica1633 The fiist of 
these contamed the logarithms of the first thousand 
natural numbers colcidated to eight decimal places , 
in the second, he gave the logarithms of 30,000 
natural numbers to fourteen places of decimals , 
while the third work, completed after his death by 
his fnend Gellibrand, contained tables of logarithms 
of sines and tangents earned to the hun<lr<^th part 
of a degree and a table of natural tangents, sines, and 
secants The labours involved in these works have 
placed Briggs among the moat mdustnous of men 
and the benefactors of mankind 

Hod Bnggs never heard of Napier’s invention 
and hod he not taken a leading pait in spreading 
abroad a knowledge of loganthms, Jie would still 
be remembered as one of the outstanding British 
mathematicians of his day, for he was the first to 
hold the Gresham professorship of geometry m 
London and the Savilian professorshm of geometry 
at Oxford In a city nch in scientific associations 
the name of Sir Thomas Gresham (1519-1679) will 
always be connected with the foundation of the 
Royal Exchange and of Gresham College, from 
the latter of v^ich, m other circumstances, might 
well have sprung a groat umversity of London 
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A visitor to day leaving St Helen s Church—the 
Westminster Abbey of the City—where Gresham 
IS buried, passes into a busy centre of finance and 
commerce Three hundred jears ago it was not so, 
for just opposite the church stooil the entrance 
gate^ to Gresham’s mansion, which, by a will made 
in 1676, he boquoathod to the Mayor and oiti/ens of 
London for tlie use of seven professors, who wore to 
read daily loctuits on awtioiiomy, music, geometry, 
law, physic, rhetoric, and divinity Confirmed by 
an Act of Parliament, on the dectase of Lady \nn 
Gresham the bequest became available, and in 1696 
the chair of astronomy was liestowod upon Edwaid 
Brerowood (1566-1613), of Biasenose College, Ox¬ 
ford, while Briggs was a|qx)inte<i to tho chair of 
geometry 

Bnggs was then thirty live veal's of age Born ot 
Warleyw(X)d, neai Halifax, Yoikshire, in 1661, he 
attonclcd a grammar school in the district, and in 
1577 entered St tlohn s College, Cambridge He 
became a seholai in 1679, took the degree of H A 
in 1682, that of M 4 in 1 ■)85, and wan elected a 
fellow in 1688 Jn 1692 he was made examiner 
and lecturer in mathematics, and for a time held 
the lectureship in physics founderl by Lmacre 

Removing to Twondon m 169(), like the othei 
Gresham professors he occupied ‘ commodious and 
comfortable ” apartments m Gresham’s houst, and, 
with his collwigues, began delivering those lectures 
which were given, we are told, ‘ to the great dc 
light of many, both learned and lovers of learmng ” 
Some idea of Gresham s house, with its reading hall, 
its observatory, its galleries, its colonnade, and its 
great quadrangle, can be obtained from the sketch 
in Ward’s ” Lives of the Professors of resham 
College ” For more than a century and a half 
it sheltered tho professors and for half a century 
it was the home of the Royal Society, but to day 
nothing of it romams The Royal Society removed 
its headquarters to CVane Court, at the other end of 
the City, in 1710, the interest in the lectures dimin¬ 
ished, the buildings became dilapidated, and in 1767 
* fur the poor sum of 500£ per annum the tiustees 
agreed to demolish the College and to part with all 
the land [the property really of the pubhc] for the 
very unpnilosophical purposes of an Excise office ” 
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Aft-er thm, lectures were given in the Royal Ex¬ 
change until 1843, when a special building was 
erected and this in 1913 was replaced by the nand- 
soine Oresham (’ollege in Gresham Street, where 
the present Gresham professors continue the work 
which was inaugurated more than three centuries 
ago Briggs and his follow workers 

In 1620, Briggs removed to Oxford as SaviJian 
professor of geometry, at the invitation of Sir Henry 
Savile (1549-1622) Savile himself had already 
road thirteen lectures upon the first eight proposi¬ 
tions of Euclid's “ Elements ”, and Briggs lK^gan 
his own lectures with the ninth pioposition His 
teaching, however, was of secondary importance to 


his compilation of loganthmio tables, and it was 
largely due to the leisure he enjoyed at Oxford that 
he was able to accomphsh so much ‘ ‘ A contemner 
of riches, and contented with his own station , pre^ 
femng a studious retirement to all the splendid 
circumstances of life ”, his close habits of study did 
not prevent him gammg the good opimon of his 
contemporaries, one of whom, Wilbam Oughtred, 
called him ‘ the Mirror of the Age ” Bnggs’s 
long and useful life came to an end when he was 
neaily seventy years of age, and he was buned 
beside Savile in the chapel of Merton College, “ a 
plam Stone being laid over him, with his Name only 
insenbed on it ” 


Obituary. 


Dr J W Evans, G be , FRS 
Y the unexpected death of John William Evans 
on Nov 16 last geological science has lost an 
indefatigable worker and writer, and many geologists 
a valucfl teaclier, colleague, or friend Born in 
JS57 and e(lucate<i at University College School 
and (’ollcge, ho t(M)k the LL B of the University of 
London and he was called to the Bar in 1H78 
He tinned, however, to science and joinoil tlic Ro^al 
College of Science, where ho studied under Judd 
and Cole, and was one of a brilliant group of 
students that included Holland, Wells Davies, 
and Lanchester He was awarded the Murchison 
Medal and joined the staff as demonstratoi in 1889 
He published his fust paper in 1891, on the Old 
Red Sandstone of Caithness, a subject pursued 
again in later years, when he made important dis 
coveries in the Devonian Hocks of southern Eng 
land and marie contributions to the classihcation 
of tilt locks 

In 1891-92 Evans was geologist to an expedition 
to the Upprr Paraguay and other livers in. an 
almost unknown area in Biai^il, laU^r publishing a 
paper on the geology of Mat to (irrosso He returned 
to South Amerira as leader of au expedition to 
1101 th east Bolivia in l*K)l-2, and wiote descrip 
tions of the area for the Geographicnl Journal, as 
well as geological papers 

Meanwhile Evans had been appoinU'd geologist to 
the StRte of Kathiawai, where he made imi>ortant 
collections, afterwards cltscrilied by himself or his 
students Then, in 1894, he passed to Mysoie, be¬ 
coming chief geologist and chief inspector of 
mines, etc Tn 1091 ho received the Lyell award 
from the Geological Society, an<l about the same 
time took the D Sc of the University of London 
for a thesis on the geology of India 

Tn 1904 Evans became special assistant in 
geology at the Inijienal Institute, serving on the 
Colonial Survey Committee and Mineral (Council 
of the Institute, posts which not only gave him 
the opportunit\ of acquiring a wide knowledge of 
the mineral resources of the Empire, but also a 
close interest in the personnel and work of the 
surveys This interest was enhanced by his ap 
pointment, later, as Colonial Oftice representative 
on the Imperial Mineral Resources Bureau, and 
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here his legal knowledge was of much use in con¬ 
nexion with the improvement of mining codes in 
the Dependencies 

From this time onward, Evans took much in¬ 
terest in mineralogy and c rystallography, publish¬ 
ing papers on projections, classification, and nomen¬ 
clature, on methods of investigation, and on the 
properties of certain minerals Much of this work 
was summed up in his own book on the determina¬ 
tion of minerals under the microscope, and in his 
joint work cn crystallography He was treasurer 
of the Mineralogical Society from 1918 until 1924, 
and afterwards foreign secretary until his death 
His teaching work was at the Birkbeck College 
from 1906 until 1920 and, as lecturer in petrology, 
at the Imperial College from 1912 until 1927 He 
was an inspiiing teacher, and many of the students 
beginning rcsoaich under his supervision have be¬ 
come leading geological survcyois or investigators 
Dr Evans was a devoted adherent to the 
Geologists' Association, often leading excursions or 
contributing to the proceedings He was president 
in 1913 14, and dealt in his addresses with the 
wearing dowoi of tlio rocks, a subject which his 
mathematical ability enabled him to treat in a 
fashion unusual and provocative of new work He 
was president of Section C (Geology) of the British 
Association at Bournemouth in 19i9 
The groat War revcjiled a new side in Dr Evans’s 
character His experience as a volunteer qualified 
him for a commission, and with the rank of heut - 
colonel he was put in charge of a section of the 
northern defences of London He also served on 
the tribunal, was made a Justice of the Peace, and 
receiv’^ed the Volunteer Decoration 
After being elected a fellow of the Royal Society, 
gazetted a C B E , and awarded its Murchison Medal 
by the Geological Society, Evans served in the 
presidency of the Geological Society during 1924- 
1926 Again he broke new ground and devoted 
his first address to the consideration of areas of 
tension m the earth crust, and the second to areas 
of compression About this time he became 
interested in the Wegener hypothesis, led a dis¬ 
cussion on it at the British Association, and revised 
Skerl's translation of Wegener’s book 

Although petrology and mineralogy, and especi 
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ally their fundamental problems of genesis, were 
the mam subjects to which Evans devot^ his 
technical attention, his wide knowledge and critical 
acumen were constantly in evidence at meetings of 
many scientific societies, and particularly those 
dealing with geology and geography His contn- 
butions invariably brought up some overlooked 
fact, some unexpected point of view, oi some novel 
theory or new application or an old principle It 
was the same with his letters and reviews in Nati re 
and other scientific journals 

Before the War, Evans had got together a team of 
geologists to write the Bntish volume of ‘ Region 
ale (reologie to which he himself also contributed 
This was in typo before 1914, and was actually pub 
lished m Heidelberg during the War The copy 
right passecl to England, and a revised edition has 
b^n brought out lately under his joint editorship 
and with tbo title of “ Handbook to the (xeology 
of Gieat Britain” He retired from the Im|Xfnal 
College in 1927 and took over the chairmanship of 
the Geoph^-sical Company, for whom he visitefi the 
near East Evans rejoiced in every opfiortuiuty 
for tiavel, and for learning at first hand from 
the field itself or from the exj^enences of his col¬ 
leagues there Ho was present at the last throe 
International Geological Coiigiesses, and aftei the 
last, at Pretoria in 1929, he travelled from the (Jape 
to Cairo, Msitnig en route the various geological 
surveys, several of them run by his old pupils, in¬ 
specting their work, learning their piohlems, and 
inspiring them with new ideas Although to a man 
of his years such a journey was fraught with 
fatigue and some hardship, there was no suspicion 
that the end was near Indeed, when ho returned 
to England m the spimg of 1930, he travelled 
abroad again, and had planned a latei visit to 
Palestine and Egypt 

It is difficult to do justice to the woik and career 
of so many sided a man, and this is a mere sketch 
of the chief of his woik It may bo said that while 
he loft few branches of geology unstudied, he ex 
tended knowledge, improved methods, or clarified 
results in every division of the subject that he 
touched The simplicity of his character, the 
lovahleness of his nature, his genuine interest and 
enthusiasm made him hosts of friends , while as for 
adversaries, if he had any, in the kindness of his 
heait he never lealised their existence 

Prof Frit/. Prbul 

The world famous Austrian micro chemist, Dr 
Fnt/ Pregl, died of pnouraoma, after a very brief 
illness, on Dec 13 last Prof Pregl, who was sixty- 
one years of ago when he died, was born at Laibach, 
a town which is now in Jugo Slavia but is less than 
lOO miles south of Graz, the capital of ‘ gieen 
Styria where he lived nearly all his life as student, 
research assistant, and finally as professor, the 
head of the Department of Medical Chemistry in 
the university He studied medicine—which m 
Austna comprises considerably more pure science 
than m most English medical schools—and after 
taking his degree, he chose rather physiological 
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research than the practice of medicine He was 
appointed an assistant m the Department of 
Physiology m the Umversity of Graz, and his first 
work was on the various organic constituents of 
the intestinal juice of a lamb, and a study of their 
digestive action, which he published m Pflitger'a 
Archives in 1S95 

Prof Pregl’s most important physiological work 
was on the acids in human and ox bile, of which 
cholic acid is the chief constituent He studied, so 
far as possible on a quantitative basis, their prepara¬ 
tion, behaviour, and oxidation products, and built 
up that wonderful technique which was to enable 
him later to achieve success m more delicate quanti 
tativo organic (icterminations than had hitherto 
boon considered possible 

Prof Proghs own wonls may be used to desenbe 
why he liegan his micro analytical work “ In the 
summer of the year 1910, in the course of a lengthy 
investigation of the gallic acids, I obtained an ex¬ 
tremely small quantity of a decomposition product 
J had to make a dei wion either to continue the in¬ 
vestigation with exceptionally larjje quantities of 
the original material, or so to rehne the quanti¬ 
tative analysis of organic su list antes that it should 
be pf)8siblo to obtain corieot analytical figureH, 
from which formula^ could be determined with 
certainty, with exceptionally small quantities of 
material ” He dcciutsl on the second alternative, 
with such suc( ess that by the end of 1011 he had 
worked out methods for the combustion of carbon 
and hydrogen, and a Dumas determination of 
mtiogon on a micto scale Since then he improved 
his methods and extended them to include all 
the commoner elements whioli may \ye present m 
organic compounds, as well as the determination 
of many organic groups Tlie amount of material 
used in each deter inination is only a few milligrams, 
or about a hundred times less than on the ordinary 
or macio scale, hut the same degree of occuiacy is 
attauusl 

As well as great skill in glass blowing—for Prof 
Pregl designed and made his own glass apimratus— 
the woik neiessitatcxl exticijie care and attention 
to detail, and it is interesting that in investigating 
the possible sources of error he was able to throw 
light on many hitherto iinexplaincil errors obtain 
able on the macro scale In recognition of his 
services to science, Prof Pregl was awarded the 
Nolx'l prize for chemistry for 1923 The methods 
are described in his hook, “ Quantitative Organic 
Micro Analysis first published in 1917 , the third 
erhtion, completidy revised, was published in the 
yeai of his death The hook is written m a style 
as careful and accomplished as is his laboiatory 
technique Prof Pregl, howe\ei, believed rather 
in the old tra<.lition of learning by personal tuition 
than from pra4.tical manuals, and the hospitality of 
his laboratories has always been given to scientific 
workers from all over the world who wished to learn 
his metho<ls In this way no less than three hun¬ 
dred chemists and biologists have learned his tech 
niqiie, and on returmng to their own laboratones 
have developed and applied his methods to all 
branches of chemistr> where economy of time or 
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material ib of importance All who hod the pnvi 
lege of knowing him peraonally will remember him 
not oiiJ^ as a great scientific worker, but also os a 
charming man and a gifted talker, with an en 
thusiOHin for his work that was contagious 

The groat importance of Prof Pregl’s influence 
IS that he strossetl the fact that careful, accurate 
tcchtuque is the basis of all good scientific work, 
while hiH methods have made accuracy possible m 
realms where previously there were only rough 
approximations 

Dk Hknry M Ami 

Dr Hknky Mark Ami, who died at Menton, 
southern France, on Jan 4, aged seventy two 
years, was a well known geologist who had made 
valuable contributions to our knowledge of the 
Palaeozoic rocks and fossils of Canada He was 
born in Geneva, the son of a Swiss Protestant 
clergyman who emigratcil to Canada when ho was 
a child He was at school in Ottawa, and thence 
proceeded to McGill University, where ho had a 
distinguished (alter and came under the influence 
of the eminent (’anadian geologist, Sir J Wilham 
Dawson, who was at that time Principal of the 
University Ho graduated as M A and D Sc in 
1882, and in the same year he joined the staff of 
the Geological Survey of (knada, from which ho 
rctirul 111 1912 

During his official life, Dr Ami devoted special 
attention to tht Palaeozoic fossils of eastern 
Canada in the Survey Museum in Ottawa, and 
added greatly to the value of his researches by 
studying all the localities whence the fossils were 
obtained He also made frequent visits to Europe, 
especially to England and France, to compare the 
corresponding geological formations on the two 
margins of the Atlantic Ocean Ho was thus able 
to throw much now light on disputed questions as 
to the ])rtcise age and succession of the various 
rocks His researches on the Devonian and 
Carboniferous formations of Nova Scotia wore 
particularly noteworthy 

While occupied with his tech meal work, Dr 
Ami travelled extensively and took a deep interest 
m everything Canadian He was thus well 
equippofi on his retirement from official duties to 
undertake the revision and partial rewriting of 
the volume on (’'anada and Newfoundland in 
Stanford’s ‘Compendium of Greographywhich 
was published in 1915 During the War he did 
good service to the Government m advising on the 
source of metallic minerals, and was for some time 
connected with the Trade Department of the 
British Embassy at Washington Dunng more 
recent ^ears he was much handicapped by failing 
health, hut from 1922 onwanls he paid an annud 
visit to the Dordogne, France, where he directed 
the Canadian School of Prehistory, which he 
Founded He took part jiersonally m the diggings, 
which fiirnishetl fine collections of Palfieolithic 
Bint implements to many of the chief museums in 
Uanada 

Dr Ami was a familiar figure at scientific con- 
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gresses, and his genial good nature won him a host 
of devoted fnends on both sides of the Atlantic 
He was a fellow of the Royal Society of Canada and 
of the Geological and Royal Geographical Societies 
of London, and was awarded the Bigsby Medal 
of the Geological Society in 1903 A S W 

Mr W D Christmas 

William Durant (Jhhistmas died at Peppard, 
Oxon, on Jan 3, at the age of sixty years Va¬ 
cated at Ellesmere College, Shropshire, he was at 
first a teacher, holding appointments at Haverford 
west and Kugeley His natural bent for figures 
found an outlet later when he jomed a Stock Ex¬ 
change firm During the War he joined the staflF of 
the Rothamsted Experimental Station in a volun 
tary capacity, at a time when difficulties were being 
experienced in getting the work done owing to the 
absence of members of the staff on War service 
Ho assisted m keeping the records, and was |)artiou- 
larly attracted to meteorology 
After the War considerable expansion took place 
in the Rothamsted Experimental Station, and a 
Statistical Department was set up, Mr Christmas 
contmueil until his death as an honorary worker 
on the staff of this Department Aided by W C 
Game and A D Dunkley, of the regular staff, he 
undertook the compilation of the monthly weather 
records with great enthusiasm and abundant 
energy In letters to Nature of Nov 3, 1921, and^^ 
Jan 20,1922, he directed attention to the abnormal 
conditions of the >ear through which we hod been 
passing, a year which will be remembered for its 
record low rainfall He followed this up by con¬ 
tributing to the Times of Jan 26, 1923, a summary 
of the rainfall m 1922 This was the beginning of 
a regular senes of letters which appeared in the 
columns of the Times at frequent intervals until 
the issue of Nov 3, 1930, when his lost letter was 
published Besides rainfall, he dealt with percola¬ 
tion, sunshine, temperature, and related meteoro¬ 
logical phenomena, such as fogs and storms 

Mr Christmas had been m faihng health for some 
ears, and never recovered from the blow occasioned 
y his wife’s death m 1929 But he kept up his 
Rothamsted work until his last illness, and it was a 
matter of deep regret to him that he was unable to 
contnbute Ins customary summary of the year’s 
weather to the Times on Jan 2, but hod to entrust 
the task to another 

We regret to announce the following deaths 
Prof S Henschen, professor of internal mediome at 
the Caroluie Medical Chirurgical Institute, Stockholm, 
who carried out much research in anatomy and the 
pathology of the nervous system, aged eighty three 
years 

Prof C von Monakov^, of Zunoh, one of the 
founders of modofn neurology and author of “ Die 
Lokalisation im Qrosshlm ”, agfnl seventy-seven years 
Prof J Rioard (S J ), who was professor of mathe- 
matiCH and later director of the observatory of the 
Umversity of Santa Clara, aged eighty y ears 

Dr I Urban, assistant Jireotor of the Botanical 
Museum, Borlm, on Jan 7, aged eighty two years 
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Pbof John Maclban, of Wilson College, Bombay, 
^itea m dissent from our article, “Adimiustration and 
Research in India ** (Natubk, Nov 22, 1930 p 797), 
to point out the danger of certain views on the Indian 
question current in Engl€tnd, among which he in 
dudes those we have expressed He maintains that 
Western education in India should not be criticised 
without allowance for misdirected effort, poverty of 
resources, and subservience to tradition further, 
that no one thinks that self government will lecki to 
pesico and absence of friction nine months ago a 
fundamental change took place in India which has 
astonished the Indiana themselves The Indian now 
claims to be regarded as a self respecting fellow man 
This has aroused the Indian woman Any assuinp 
tion of supenonty on tho part of the Englishman, 
such as 18 now to be ob8erve<l m Loudon, will lead 
to ineradicable bitterness He asserts that graihial 
progress is not enough and that there is sufficient good 
will in India to warrant a leap in the dark Ho adds 
that the poll of tho Times of India has shown that 
four out of five of the non official Europeans in 
Bombay are in favour of Dominion status Prof 
Maclean’s cnticism of oui views trenches upon political 
arguments with which it would bo out of place to deal 
here Wo may, however, jxunt out in passing that 
the giant of a form of self government which ad 
miitedlv will not lead to peace is perhaps a question 
^hle jinprov ement upon the status quo , but tho fumla 
m< ntal change in fndia to which ho alludes has not 
oscaiHs.! attention m England Ho confirms tho view 
that the situation is far more critical than is gcnciallv 
realised Bo that as it may, these arguments do not 
affect our main contention The question of superi 
ority docs not arise it is diffeienco of culture that 
counts In the future, even more than m the past, a 
satisfactory solution of Indian problems of govern 
ment must be sought through the apiilication of the 
lesults of scientific study of race and oultuie 

The truth of the mattoi is that the divergence of 
0 })p 08 ing views on the Indian ijuestion is ho great as 
to make it difficult to find a common denominator 
whu h w ill affoiti a basis of discussion Prof Maclean 
sends us a report of an aildress on “(iandhi Poll 
tician and World Teacher”, by Prof A Wadlua, as 
president of tho Indian Philosophical Congress, in 
which he extols Gandhi as one of the world's groat 
philosophers, a thinker who has transcondeil, or tians 
formed, Hinduism and attained universality When 
Prof Wadhia turns to Uandlu’s work as a political 
thinker and practical pohtician, the only concrete 
proposal IS “Hind Swaraj” For Gandhi, Indian 
Home Rule is ‘ the ideal state * It must be remem 
bered that Gandhi’s philosophy is no mere intellectual 
system, but a ‘ way of life ’ It is the practical means 
of attainment, which, barely and baldly stated, have 
on element of bathos, that have laid him open to the 
chaise of narrowness, casuistry, insincerity, and 
worse Even admitting tho universality of Gandhi’s 
philosophy—assuredly no product of intellectual or 
cultural inferiority—this is no warrant for allowing 
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claims that would hand over control of the dostiniea 
of many millions to a comparatively small section, 
however much these claims may receive the doubtful 
support of pseudo scientific theory which seeks to 
show that India is virtually one m culture and race 
It may bo that the trend of development in India is 
along the lines of Hinduism , but there are many who 
are and always will be outside those lines As we 
have ail eaily jwinted out m those columns, an accurate 
knowledge and exhaustive study of the facts is re 
quired Only then can tho claims of caste, outcasto, 
and depressed receive fair and equal treatment 

On Jun 14 the freedom of the Borough of Bangor 
was conferred on Dr Griffith Evans, who, fifty years 
ago, was ins|>ecting veterinary surgeon to the Govern 
ment of Madras In then <hH 0 overmg the first patho¬ 
genic tryj:)anosome ho laid bare the cause of a disease 
which was causing havoc amongst the camels and 
horses of tiie Punjab Frontier lorco Although the 
Senior medical officers in India wore definitely op 
posed to tho theory of pathogenesis aiivocatod by 
Dr Evans, the younger men have followed with 
success the lines of investigation he indi< atetl He 
thus opened a campaign, which still continues, against 
what IS now lecognised os one of the most desti active 
grou])s of disease producing orgaiiLsms witli whuh 
science lias to contend n'etanus was another held 
m wiiu h Dr Evans showed his power of original 
thought At Ipswich in lb70 there was a bad out 
bleak of the disease, in winch eveiy case luwl proved 
fatal Jleing invited to a consultation, he gave his 
view that tho disease was a specific fever for which 
there was no known s^>ocihc remedy Arguing from 
ins ex]:>eiienco of the disease in horses, lie urged that 
the treatment should be ri^st in a tlark, siieiit room, 
no noise from without or within, no food of any kind 
nor any medicine, but let tho putient drink water 
ad hh , and leave the rest to Nature Accepting 
responsibility for tho treatment of tho case of a child, 
lie had tho full courage of his convictions, and the case 
recoveiorl At the age of ninety six years. Dr Evans 
still returns his mental artivity 

Littie diiect news has come thiough of tho earth 
ipiake that was so destructive in tho Houth of Mexico 
on Jan 14 That it w*vs a gieat earthquake is shown 
by the record at Kew The first movements reached 
that observatory at 2 h 2 m 59h a m on Jan 15, and 
tho earthquake that gave rise to them must have 
occurred in Mexico at about 9 pm local time on the 
pievious evening Tho earthquake is said to have 
been the most violent oxpenenccjd m tho < ountry 
since 1911 'J’he epicentre was probably close to the 
City of Oaxaca, which has been almost completely 
destroyed, with tho loss of at least 40 lives The 
extent of the disaster may, however, remain for some 
time unknown, owing to tho wide interruption of 
communications How groat it was is clear from the 
fact that there was also considerable damage m the 
City of Mexico, 230 miles from Oaxaca In the south 
of the couuti’y, there ore numerous well defined earth- 
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quako centres, one of the most important of which 
lies m the district roiaid Oaxaca That city suffered 
twice from oarthtjuakos in 1928, on June l6 and Oct 
9 (Naturk, vol 121, p 994, and vol 122, pp 68, 620), 
but the epicentres then were both submanne, at some 
distance from land On Jan 2 (Daily Science News 
Bulletin)t a strong submarine earthquake occurred 
with its centre m lat 17 8^ N . long 108° W , several 
bundled miles to the west of those in 1928 

Another step forward has boon taken in making 
navigation safoi duiing a thick fog We learn from 
the Times of Jan 13 that the Clyde lighthouse trustees 
have put a talking beacon in the Cumbrae lighthouse, 
and that instructions liave been given to manners 
regarding its use It is tlie first device of the kind in 
the world It consists merely of a radio gramophone 
usotl in conjunction with the lighthouse foghorn By 
this moans the lodui operator on the ship is told 
exactly how far Ins ship is from the lighthouse The 
record plavcnl on the lighthouHo gramophone is simply 
the name of the beacon ui speech (Cumbrae) repeatwl 
eveiy 70 seconds, and numbers counted in miles and 
cables up five miles Pheso signals aie tiaus 
mitted by radio There is then an interval of silence 
of 27 seconds until the name Cumbiao is hoaid again 
arul the counting recommences The signals of the 
foghorn aie heaid directly The difTeienco in the 
times of fieai ing t he word Cumbrae and the foghorn is 
pmctically eipial to th<^ time taken by soimd to travel 
this distancts and so the gramophone numbers give 
the distance Actual tests liave been tarneil out on 
this de\ ice by ships of the Anchor line and wito found 
cjuite satisfactory The ‘talking hea(on’ was m 
vented by C A and D A Stevenson, of Edinburgh, 
the connexion of whose family with lighthouses is 
well known to evei y reiwlcn of K L Stevenson When 
vessels are ©quipjxKl with this device, which is quite 
cheap to install, they will have a good idea of their 
distance from other ships, thus avoiding one of the 
oauses of collision at sea While the appaiatus is 
still in its infancy, tht trustees ha\e warned mariners 
to toko, in addition, the usual jirec autions during fog 

Nearly all tlie pe( uhar phenomena which are 
exjienenced in radio transmission can be explainetl 
bv supposing that the radio signals travel from one 
station to another by moie than one route The 
diiect line of transmission is usually one of these 
paths Vorv often the greater pait of tlie signal 
which wo hoar has trav elled to the upper regions and 
hai k, and constitutes what is called a wireless echo 
In the Wireless World for Jan 7 and 14 Prof E V 
Applettm gives an interesting papei on the timing of 
wireless echoes, and suggests alternative theories of 
the Konnolly Heaviside layer Tlio time taken to 
traverse the <lifTerent paths is known definitely, and 
guesses are mode ns to what these paths aie The 
first experiments on the tuning of the journeys of 
radio waves were carrunl out almost simultaneously 
in Great Britain and the Uiut<xl States It was 
assumed that there was a (ondnoting layer, and the 
English experiments place<l its height as about 100 
kra On the other hand, the Amenean oxiionments 

N(f 3195, Voi» 127] 


indicated a height of about 220 km Wlulat the 
wave length used by the Englisii physicists was 400 
metres, that used by the Americans was 76 metres 
On repeating the English expenments with wave¬ 
lengths of 75 metres, it was found that the height 
de<luee<l foi the conducting layer was the same as 
that found bv the Americans There was a certain 
critical wave length at which the echo time suildenly 
doubletl There la therefore definite evidence that 
there are two reflecting layers at different heights, the 
lower sending back the long waves and the upper 
sending back the short waves In the second part 
of hiH paper Prof Appleton discusses the effects that 
these short |H»nod echoes Will have in ladio j5icture- 
tolegiaj)h\ and m radio television 

In a juipor on “ Recent Developments m Tele¬ 
phony ”, road by Dr E H Colpitts at the Cleveland 
meeting of the American Association for the Ad 
vancoment of Science, a summary of which api>eared 
m the Da lb/ Science News Bulletin for Dec 30, it 
was state<l that the plans for a Hawaii Califorma 
telephone (ircint are now well under way Hawaii 
is very centrally sitiiateil, as it is roughly equi¬ 
distant from North and South America, Asia, and 
Austiahfl A short wave station will bo established to 
communicate with Honolulu, and another ra<lio link 
from a point on the Atlantic coast to Bermuda is also 
planned Radio stations of limited range are l>eing 
estahhsliod at several of the principal ports TJiey are 
equipped so that (ornmunication with ships at sea cai^ 
easily be made This extends the service given by 
liners like the Levtatfian, which, at present, is in tele 
phone communif ation with the shore all the wav across 
the Atlantic Although radio has made huge advances 
of recent yeais, it is still not so trustworthy as a 
submoruie cable A trans Atlantic telephone cable is 
now being prepared When completed it will be con 
nected witli about 2000 miles of land cable m Europe 
It will thus be possible from Hawau to talk over about 
7000 miles of wiie Surprise wiis expressed that no 
mention w as mode of tlie work done by the Bell Tele¬ 
phone laboratories on television, as recent!v two way 
television was shown to bo possible in New York 
This IS inteipreteil as moamng that the commercial 
a]>j)li( ation of television is still in the distant future 

Onk of the earliest writers on marine ongineermg 
spoke ot the boiler as ” the source and magazine of 
all our power ”, while another referred to it as “ the 
fountain head from which all benefit ih denvod ” 
These lemarks were made when the orduiary steam 
pressure at sea was but 5 lb per sq in , but they apply 
equally well to day when pressures have nsen to 400 
lb and 500 lb Recent progress m marine boilers is 
among the subjects dealt with m the Engineer for 
Jan 9, in which are given illustrations of the latest 
ilesigns of the well known Yarrow and Babcock and 
Wilcov boilers for high pressures and temperatures 
Another boiler is that recently designed by J John¬ 
son, the superintendent engmeer of the Canadian 
Paojfac Steamships, Ltd In some ways the Johnson 
boiler IS a new departure, there being only two drums, 
on upper and a lower one, and these are joined by 
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tubee bent to oreecent form bulgmg out either side 
of the centre line of the boiler Other tubes run 
vertically between the drums, and still more tubes 
form water walls at the end of the boiler The fur¬ 
nace spaces are thus practically enclosed by walls 
of water tubes Tried first m the rnneess 
another boiler has been built for the Empress oj 
Erttatrif and a test of this 10,000 h p boiler showed 
that at mercantile ratmgs and for the same efficiency 
at will yield, for the same weight of boiler and air 
heater, double the output of the three tlrum water 
tube boiler One feature of the boiler m the use of 
air for combustion preheated to 500" F 

Important statistics reganimg the production of 
rubber were given in a paper rcatl on Jan 13 by 
Dr G Rae, at Birmingham, to the Midland Section of 
the Institution of the Rubber Industry The total area 
under plantation rubber at the end of 1929, he said, 
was between 6,600,000 acres and 7,200,000 acies, of 
which the area undor native rubber in the Dutch Knst 
Indies was variously estimated at between 1,100,000 
acres an<l 1,700,000 About 3,360 000 uctes vvoio m 
estates owmed by Euioj>eans an<l Americans , 510,000 
acres in Asiatu owned estat^cs of more than 100 acres, 
and 1,630,000 acres m nati\e holdings of loss than 100 
ocies The total exports of lubbei from producing 
countries Wore 94,000 tons in 1910 , 354 000 tons in 
1920 , 618,000 tons in 1926, and 861,000 tons ui 1929 
The output for 1930 was 820,000 tons Of the output 
m 1929, British producei*s were responsible for 36 per 
tent, Dutch and othei Euroi>oun producers 10 2 ]>er 
t ont, and AraerK4in producers 2 6 per t ent The 
absorption of rubber by mamifat tuiers (that is, the 
quantities of rubber tliey tume<l into rubber goods) 
WHS 86,000 tons in 1910 310,000 tons m 1020, 

560,000 tuns in 1925 , 790,000 tons in 1929, but would 
be approximately only 705,000 ions m 1930 

Thf United States Dejaartment of Agritulturo lias 
published a booklet, written by Pi of A J Henry, 
rnncipal Meteorologist, Weather Bureau, entitled 
' Weather Forecasting from hynoidic Charts”, which 
deals primarily with American methods of weather i)re 
diction These arc destnbed in considorahle detail 
They are of interest in showing, among othoi j^ioints, 
the specialised methods that have been do\eloped for 
dealing with the roquirementa of paiticular sections of 
the agri< ultural community, and the arrangements for 
issumg storm warnings There is no other country 
that has t-o deal with sucli violent fluctuations of 
temperature m a short time and with such possibilities 
of financial loss involvotl in conso<[uenco of them, 
and that has also to take into account possibilities of 
locally destructive tornadoes and of tropical revolving 
storms that may cause the loss of thousands of lives, 
in addition to gales arising as a result of the oc i on 
tricities of on exceptionally lively portion of the storm 
belt of middle to high latitudes, wheie anticyclones 
have the peculiar characteristic of a mean rate of travel 
approximately equal to that of depressions It is not 
surprising to find that an uifusually extensive develop 
ment of the system of local forecasting has token 
place, and that it has apparently met with great sue 
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cess This system involves the delegation of fore¬ 
casting for single btates, and even m some instances 
for parts of one State, to forecasters resident withui 
the area allotte<l to them having authority to amplify 
or modify the de<hictions about future weather made 
at the central bureau in Washington Such fore 
casters construct then own synoptic weather maps, 
and doubtless employ a closer network of stations than 
can lie dealt with at the central bureau, gaming 
thereby a s^iecinl knowltnlge of local conditions The 
booklet is intended] j)rjmarily for home use It is, 
liowevei, an important addition to European nieteoro 
logical libraries ami deserves careful study on thn 
sale of tlic At hint K w lion tho c rent ion of new meteoro 
logical Her\ ices oi the enlargement of existing ones is 
under consideration 

Tn the iUiaopis Spolelnosii Pfatvl Staruzitnoaii 
Ceakoslovenskych Di O Odloidik has trai od a lettei 
wiitten by tlie mcHhoval pcvlagogue, Jan Amos 
Koineiisky ((^omonnis), dated Mar 4/14 1647, 

relating to tlie fxilo ot himself and the engraver, 
Vaclav Hollar Komensk^^ expiosses his regret that 
circumstam es foiced tlnm to leave liorne through tho 
leligiouH pciHCCution ot the (ountei loformation Dr 
OdloAilik comments upon the work and influence 
of these (Vecli mholais on contempoTarv thought 
Komenskx^ conceived the idea of making a survoy of 
all humnn knowledge, which was even then becoming 
more and more extensue owing to tho cJovelojiment 
of the natuial s( u net s Ho began the compilation 
of a kind of t ucvclopadia where knowledge was to be 
ananged under twenty eight sections Only a frog 
ment of this w t>ik lemains He attempted a definition 
of (he most iritnnsu and general features common to 
all cieated things thinking that if this <ould once be 
achieved it would be easy for him to imheato the 
wav to a kiiowleilge of details Knowledge might be 
intmiUly diffeientuitetl and divergent so long as a 
common foundation could be ejHtabhshed, such os 
would assure a sternly piogicss in science These 
ideas of Komensky^ were first outlined la a work which 
apiXHH d la Oxford la 1637 under tho title ‘ ( onatuuin 
Oomenianurum Pneludia ” Although his views im 
presseil and influeacod those English men of sen uce 
who latei wire lustiinnental in founding the Royal 
Society, Komeusky s pan aopluc sc hemes and educa 
tional progiamnios could scarcely succeed during luf- 
lifoliino There was civil war in England and tlie 
Thirty Years’ War weis devastating Europe Nevei 
tholess much of his teadnng has since borne fruit 

Ihp fifth \ olume of tho annual summarv of scientific 
and economic leseaich work m agricvilture, entitleci 
”AgiKultuial Research in 1920”, has been published 
by the Royal Agiitultuial Society of England (pnet 
Is 3c/ post free) This publication has now ostab 
lishcd fot itst If a dt finite place in tho f>eiiodical litera 
turn of the faiming industry, and should he studied V>y 
all those w ishiiig to keep themselves abreast of moderr 
agrieultiiial laaotice Tho various branches of agri 
culture aie considered under seven mam headings ai 
in prev lous y< aj*H The information covers such a wid< 
field that it is impossible to do more than indicate some 
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of the many mterentinR and important subjects con 
sidered The recently developed tar distillate sprays 
for fruit trees are discussed m some detail, and it is 
evident that a« winter washes they are extremely 
effective against many insect pests For the arable 
farmer, the articles on varieties of sugar beet, and the 
control of rust and smut disocises of cereals, in which 
practical methods with relative coats are included, will 
lie of particular value As regards dairy husbandry, 
fundamental problems such as breeding and manage 
ment of cattle, milking methods, and the interpretation 
and use of milk recorile are considered For those 
interested m engineering questions, articles on the use 
of electricity, traction, and tho development of some 
of tlie newer farm implements are included Feeding 
values for dairy cows and pigs are the chief subjects 
On animal nutrition discussed, the impoitance of 
minerals in stock feeding being emphasised, and it is 
evident from the section on veterinary science that 
considerablo advances have been motto in tho contiol 
of contagious abortion and tuberculosis Under the 
heatlmg of soils and fertilisers, soil classification and 
methods of land reclamation are discussed, and data 
as to the world production and consumption of the 
chief fertiliseis are given, tho use of nitrogen and 
potash in particular showing a largo inciease Each 
section toncludoa with a hat of papers quoted 

“Ihe Mediamarn of Organic Evolution” was the 
subject of nn address by Charles B DavenjKirt, to 
tho Washington Academy of Sciences, which appears 
in the Journal of the Academy (vol 20, p 317, 1930) 
After revising some of the recent obseivations on the 
occurrerue of mutations, their direction, and their 
natuial selection, ho summarises the mechanism of 
organic evolulitm as consisting of a senes of processes 
infinite capacity of the germinal material for ropro 
duct ion , infinite capacity for mutation , an infini¬ 
tude of different kinds of environments , extensive 
oppoitunitips for dissemination of the mutant iridi 
viduals over the earth, permitting some of them to 
find an environment for which they are specially 
fitted , as for the rest of tho mfimtude of individuals, 
non mutant and mutant (beyond the munber re 
quiretl for replacement), elimination The organic 
world IS fai fioin being tho infinitely diverse collec 
tion of haphazaid and meaningless variants to bo 
expected if mutations were uncontrolled The 
directive influence, according to the author, appears 
to work through the repeated losses of something 
from tile parental gone Tbis may bo tnie of the oases 
Davenport selects, albinism, hairlessnoss, and the like, 
but our difficulty is to hoc how, looking broadly 
at the products of evolution, loss m the gene con 
mean greater complexity in the final product—m 
ftliort, hoW tlie organic progress from amoeba to man 
can be due to «u( cessivo losses m the germinal content 

One of the most significant of the articles m the 
September October number of NcUural H%9tory^ the 
journal of the American Museum of Natural History, 
iiBOUfisee “The Museum m Education” Thesub-title 
contains the challenge and gist of tho argument “ the 
Unparalleled present day opportunity [of rauseiime] 
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to serve the community and to participate in ihe 
rapidly advancmg movement for visual instruction ”, 
The way m which the American Museum of Natural 
History takes its shore in this movement sets €ua.^ 
example to be emulated We need simply enumerate 
the museum educational activities to show their 
thoroughness and diversity The extra mural ac 
tivities of museum service m the schools cmd colleges 
include circulation of nature study collections, lend¬ 
ing of lantern slides, distribution of motion picture 
films, lectures m schools, lending of ciroulatmg 
collections to branch libraries, oo-operation with 
nature rooms m schools, and the Trailaide Musetim 
and Nature Trails at Bear Mountain The intra¬ 
mural activities of school service at the museum^ 
oompnse lecture courses m the museum, instruction 
for ihe blind, exhibition hall instruction and guidance 
for visitmg groups, the Jumor Astronomy Club, 
special courses for teachers, adult education, and 
CO operation with the trammg schools for teachers, 
high schools, and colleges 

A RFCENT issue of the scientific journal Phya%a 
(vol 10, No 36), the publication of the Natural History 
Society of Argentina, contains a senes of valuable 
papers on the structures of mammalia Two papers 
discuss tho fossil mammals of various parts of South 
America From the pampeon fauna of Patagonia, 
Lorenzo J Parodi dtisenbes several interesting relics, 
including a new species of Megatherium of which a fine 
Kkuli has been discovered, a portion of a carapace^ 
of Olyptodon, and phalanges of Mylodon From the 
BViaseana beds of mid and lower Miocene, Lucas 
Kraglievioh desenbes an extensive fauna, containing 
many new 8f>ecie8 of mammals, which he regards as a 
transitional association connecting the definite faunas 
of Santa Cruz on one hand and of Entro Rios, Cata- 
marca, and Monte Hermoso on the other An aspect 
of the evolution of the present day mammalian fauna 
IS dealt with by the same author in a useful paper on 
the cramometry ami classification of South American 
wild dogs, in which he refers specially to the recent and 
fossil forms found m the Argentine Finally, Rodolfo 
Parodi makes a contribution to the osteology of the 
larger living felines of the Argentine, the puma, the 
jaguar, and the ocelot 

We have referred previously to Research Narratives 
jniblished by Enguieenng Poundation, Inc , 29 West 
39th Street, Now York, which have been published m 
bejok form By tho courtesy of the Director, Mr A D 
Fhmi, we have now received copies of some further 
Narratives as they are first published, month by 
month, in leaflet form Many leaders m finance, m- 
dustry, engineormg, and education, we are told, have 
these sent to them regularly in this convement form, 
the leaflets being of such a size as can be slipped mto 
a pocket book or wallet so that they can be read at a 
convenient moment Of those issued last year, that 
for April was on isotopoe, that for June, on pressure 
and matter, that for August, on short-wave high power 
radio tubes, while that for September oontamed an 
mtereeting accoimt of the ingenious method adopted 
for dammmg tho Saguenay River about 140 milee 
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north of the city of Quebec, where a mau of concrete, 
92 ft high and about 45 ft squaro in section, was built 
upright on the bank of the river and then allowed to 
fall across the stream 

Thh centenary of the birth of James Clerk Maxwell 
IS to be celebrated in the University of Cambndge on 
Oct 1 and 2, following on the Faraday celebration 
and the centenary meeting of the British Association m 
London Addressee are to be given at Cambndge by 
Profs Einstein, Langevin, Larmor, Planck, Sir Jcunes 
Jeans, artd Sir J J Thomson 

Mb W a Maovadykn, Longships, Capel le Feme, 
Folkestone, has written objeoting to the spelling m 
the letter by Dr C Crosslaud m Nattjbb of Dec 27, 
p 991, of the place GhardAqa He urges that since 
the Anglo Egyptian Oilfields, Ltd , drilled the first oil 
well there m 1914, the spellmg Hurgheula has been 
used, and this form is also used officially by the 
Egyptian Government for the post and telegraph 
services It would appeeur, however, that the name 
18 correctly Ghardaqa, pronounced locally with the 
regular accentuation on the first syllable , writing 
from Cairo, Dr Crossleuid would put the accent on the 
second syllable The form Hurghada is supposed to 
be eewier for Europeans to pronounce, but it is in 
correct and phonetically distasteful to Arabic scholars 

Mb James Dbummond, of Christchurch, New Zea 
land, who, at the age of sixty>ono years, has retired 
from ordinary practical joumalisin, for a long tune 
has suGoessfuUy combined work on a daily newspaper 
with natural history Interested in the botany, 
zoology, and geology of his own country, and realising 
that in the newspaper Press he had a unique means 
of passing knowledge on to tlie pubhc, he seriously 
and earnestly took m hand an educational work m 
this direction Every week for twenty five years he 
has published a popular natural history article in a 
B 3 rndicate of leading New Zealand journals, with very 
gratify mg results, evidenced by many expreSHions of 
appreciation He has also publisli^ a number of 
books on New Zealeuid natural history, of which the 
most important, “ The Animals of New Zealand 
was written in collaboration with the late Capt F W 
Hutton and is m its fourth edition Mr Drummond 
has published books on other subjects, but now intends 
to devote his literary activities to the natural history 
of New Zealand 

The aimual general meetuig of the Institute of Metals 
will be held at the Institution of Mechamoal Engineers 
on Mar 11 and 12 under the presidency of Dr R 
Seligmeui, the programme mcludes fourteen papers 
on various aspects of non ferrous metallurgy It is 
also announced that the May lecture of the Institute 
will be delivered on May 6 by Mr W B Woodhouae, 
of the Yorkshire Eleotnc Power Company, who will 
deal with the technical and economic progress m large 
scale electric power generation The annual autumn 
meetmg of the Institute will be held m Zurich on 
Sept 13 16, immediately fo^owlng the meetmg of the 
International Association for Testing Materials 

The Council of the Geological Society has this year 
made the following awards Wollaston Medal to Dr 
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A W Rogers, of the Geological Survey of the Union 
of South Africa, m recognition of the value of his work 
on tho geology of South Africa Murchison Medal to 
Dr G W Tyrell, of the University of Glasgow, for 
his work on the igneous rocks of the west of Scotland 
Lyell Medal to Mr E C Andrews, of the Geological 
Survey of New South Walos, for his researches on tho 
economic geology of New South Wales and on j^ysical 
geology Bigsby Medal to Dr Norman L Bowen, 
of the Geological Laboratory, Carnegie Institution, 
Washington, D C , in recognition of the value of his 
researclies on tho physical themiatry of igneous rooks 
Wollaston Fund to Dr R G S Hudson, for his work 
on tho stratigraphy and paltoontology of the Carboni¬ 
ferous rocks of Yorkshire Murchison Fund to Dr 
C J Stubblefield, for his researches on the Cambrian 
rocks of Shropshire and on invertebrate paleontology 
A moiety of the Lvell Fund to Dr 0MB Bulman, 
m retogiution of hm work on tho t^ambrian rocks of 
Shropshire and of his palieontologioal researches, and 
a second moiety of tho Lyell Fund to Mr W H 
Wilcockflon, for his work on petrology and ©conomio 
geology 

We have leceived from Science Service, Washing¬ 
ton, a brief account f)f the demonstration by Dr 
George W Cnlo, at the recent mooting of tho Amencan 
Association for tho Advancement of Science in Cleve¬ 
land, of what ho callrt autosvnthetic cells ” Dr 
Cnlo brought together certain proteins, hpoidal brain 
extracts, and mineral salts m small cavities on glass 
slides, and in a few seconds the matonala arrange 
themselves into masses showing certain resemblances 
to various types of unicellular organism Among 
these resemblanoes are cited nucleation, giowth and 
division by fission and budding, respiration, stain* 
ability, motility, and electric charge, they diain- 
tograto when the difference of potential between 
* cytopJfism * and * nueJous ’ reaches zero The addi¬ 
tion of narcotics and anaesthetics causes a decrease in 
IKjtential and in respiiation, which arc letlucod to 
zero imder tho mfluonco of cyanides and toxins 
These structures have been ke]>t in ‘life* for ten 
weeks by the repeated addition of protein to the 
‘culture* Tho expeiimonts, so far as reported, 
suggest that certain mixtures of colloidal and other 
substances may be mduced to arrange themselves 
into structures exhibiting some of the properties, both 
moriihological and physiological, of living cells 
Various exfienmonts with irradiated jiroteins and 
IijioKis, and with these substances denved from cancer 
cells, are also mentioned 

That chlorophyll and hfiemaglobm are analogous 
organic compounds, which can be reduced to tho same 
t>q>e of pyrrole derivative by removal of the metal— 
magnesium in the case of chlorophyll, iron in the case 
of hsamaglobin—and further treatment, has been 
well known auico the classic researches of Willst&tter 
upon chlorophyll It is very mteresting to loam, 
therefore, that liver extract, successfully used to check 
the course of pernicious ansemta in human beings, has 
now been used by Prof O Raber to check the yellow 
mg of given plants grown under etiolation conditions 
Prof Raber*s experiments were reported to the 
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Amenoan Society of Plant Phyaiologuits meeting m 
Cleveland^ USA, eu^oording to a report received 
through Science Service, of Washington, D C 

Yeab Book No 28 of the Carnegie Institution of 
Washington contains a senes of bnof but interesting 

Reports on Investigations from the Department 
of Kmbryology under the directorship of Dr Streeter 
It 18 not possible to mention all the reports, covering 
as they do such a wide field, from more or less straight 
forward embryology to ex|>erimental work, pathology, 
and tissue culture Certain roportfl, however, soem 
of wide interest Drs (Gregory and Lewis have suc¬ 
ceeded m making a kmematograph record of the 
developing rabbit’s ovum from the first cleavage up 
to the formation of the cleavage cavity Dr Hartman 
hns worked out the rate of intra uterme and post¬ 
natal development of the opossum m considerable 
detail, and alone and in co operation with colleagues 
added much to our knowledge of the plienomena 
associated with rejiroduction m rheaua Dr 

Hines lias produced a monographic study of the bram 
of OmtihorhynchtiA 

Applications are mvited for the following ap 
pointments, on or before the dates mentioned — 


A science master and a maat^ for engmeermg 
subjects (meohamos, maobme drawing, and engmeer- 
mg science) m the Junior Techmcal School for Boys 
of the North Western Polytechnic—^The Secretary, 
North Western Polytechmo, Prmce of Wales Road, 
N W 5 (Jan 30) A laboratory assistant at the 
L C C Shoreditch Techmcal Institution—The Educa¬ 
tion Ofl&oer (T 1), The County Hall, S E 1 (Jan 31) 
An assistant radiologist at the Hospital for Tropical 
Diseases, Endsleigh Gardens — The Secretary, Sea 
men’s Hospital Society, Greenwich (Feb 4) A pro¬ 
fessor of educational psychology in the Egyptian 
Institute of Education — Tlie Director, Egyptian 
Education Office, 30 Victoria Street, S W 1 (Feb 0) 
A director of the Gardens of the Royal Horticultural 
Society, Wisley—The President, Royal Horticultural 
Society, Vmcent Square, S W 1 (Mar 2) A pro 
feasor of zoology in the Queen’s University of Bolf a«b— 
The Secretary, Queen’s University, Belfast (Apnl 30) 
A lecturer m agriculture m the Umversity of Reading 
—^The Registrar, The Umversity, Heading An 
assistant lecturer m mathematics and demonstrator 
m physics or chemistry at Faraday House Eleotnoal 
Engmeormg College—Dr A Russell, Faraday House, 
Southampton Row, W C 1 


Our Astronomical Column, 


Eros —Prof Hartmann makes a bold suggestion 
in Astr Noch . 6762, to explain the twofold fact that 
Eros deviates considerably from the predicted 
ephemens, and that it is about a magnitude feunter 
tnan was expected Ho notes that even before the 
pi’eseiit apparition the peculiar curve of light vana- 
tion had caused the suggestion to be made that the 
planet was shaped like a dumb boll He now sug 
gests that Eios has broken into two poitious, of 
which the one now under observation is the fainter 
If anything of the nature of an explosion accompanied 
the separation, the two portions would drift apart, 
thus explaining the error of the ephemens The 
suggestion is ingenious, but there are two grave ob 
jections 

(1) If the fragment under observation is the 
smaller one, the other would be closer to tlie pre 
dieted plate, and could not well liavo escaped de¬ 
tection on the numei ous plates that have boon taken 

(2) The splitting in two could scarcely leave the 
rotation period unaffected The light curve now ob¬ 
tained agrees, both in period and type, with the ob 
servations made m 1901, which is against any notable 
change having taken place since then 

Pl«netar 3 r Nebula and O type Stars —A note m the 
Astronomical Column of Nattjbe of Feb 1, 1930, p 
180, referred to an article by Prof C D Pemne m Astr 
Nach , 6672, on the radial motions of the O tyxie stars 
The note suggested that there was some difficulty m 
reconoilmg the two suggestions of Prof Pemne (1) 
that planetary nebulao are the rehos of former novec , 

S that pleinetary nebulae and the 0 and B typo stars 
m a progressive senes of objects The idea m the 
reviewer’s mind was the distmction between the 
catastrophic development of novse and the epp€u*ently 
steady condition of the 0 and the B stars In a 
letter to the Editor, Prof Pemne now suggests that 
we haVe little guarantee of tlie permanence of spectral 
types he says, **evcn to day stars other than nov© 
are under suroioion of having changed type appreci¬ 
ably ” Further, he notes that the spectra of nov© 
noM iz^niooesmon through vanous spectral types, and 

No 3195, VoL 127] 


that a nova the development of which was unusually 
slow might be classified as a normal B type star while 
it was passing through this stage Prof Pemne 
further notes, m amplification of his former paper 
thut he has now applied the radial motion due to 
galactic rotation, as given by Plaskett’s observations, 
to hia results for the O type stars “ These are made 
more consistent, stren^henmg the assumption of a 
systematic difference between the absorption and 
emission stars ” 

Sydney Astrographic Catalogue —The Sydney Ob 
servatory is makmg ^peat efforts to catch up its 
serious arrears in publishmg its section of the astro 
graphic catalogue, which extends from 61° to 05° 8 
Decl It will be published m 62 sections, each cover 
mg 6 hours m R A and 2° m Decl, each region of 
the zone appearing on two plates at least Volumes 
U and 12 have recently been issued, they molude 
the plates the centres of which he m Decl 64° 8 , and 
RA from 12*^ to 18^, and 18** to 24** respectively 
Vol 11 contains 86 pages, and Vol 12 43 pages , a 
full page contains 280 8t€us, but many of the pages 
have mank speu^es The lower galactic latitude m 
the region of Vol 11 explains its greater star density 
The following volumes of the Sydney catalogue have 
now been published 1 to 8, 11 and 12 

The method of denotmg magnitude has not been 
uniform m these volumes the earlier ones use a scale 
of letters , the later ones substitute the numbers, 
I, 2, 3, etc , for the letters a, 6, o, etc The magmtude 
column IS heeuled ” Diameter ”, which is rather mis¬ 
leading, as numeral 1 denotes the brightest stars, of 
magnitude about 8 0, and therefore the lar^t 
diameters, while 10 denotes those that are just per¬ 
ceptible, magmtude about 12 2 For stars brighter 
than mag 8 the actual diameter, m thousandths of a 
resoau interval, is given The dates of exposure of the 
plates are mamly between 1892 and 1900, but a few 
are so late as 1926 The X and Y oo ordmatee are 
given to the third decimal of a reseau mterval It is 
noted that up to the year 1912 the plates were mea¬ 
sured at Melbourne, but smoe that date, at Sydney. 
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Research Items. 


Th« Bundle of Life —In Ancient Egypt, 1930, pt 3, 
Rfwfl M A Murray brmge forwarcT evidence from 
ancient Egypt in support of Sir James Frazer's oon 
tention that the expression ‘ bundle of bfe * used by 
Abigail when addressmg David is a reference to the 
doctrine of the external soul As the well being of the 
whole country depended upon the life and sold of the 
Pharaoh, eveiy effort was made to protect them from 
accident or illnesa The royal soul would bo com 
pletely safe if wrapped up and entrusted to the safe 
keeping of a special official whose life terminated with 
the life of the king The object so wrapped up and 
guarded might well be known as the ‘ bundle of life * 
The placenta and umbilical cord are jieculiarly im 
portant to primitive mmds, and it seems that among 
certain peoples the placenta or the cord was regartied 
as the seat of the external soul It has been pomted 
out that a oertam standard carried before the Pharaoh 
on ceremomal occasions represented the roynl placenta 
The behefa and practices of the Baganda m regard 
to the royal umoihoal cord appear to afford close 
parallels to Egyptian ritual of the early historical 
porioil In the early penod of Egypt the actual object 
was represented , but later it be<*ame highly oou 
ventionalised, because the artist was accustomed to 
800 the object m wrappmgs only In Uganda the 
[)bject W€W entrusted to a high official, ranking next to 
the Prime Minister , m Egypt it was entrusted to tho 
Prime Minister himself, who was also tho chief mc^^i 
cian The rare title m Egypt for which the transla 
tion “ the Opener of the Placenta is suggested, 
would then refer to the death of the kmg by the open 
of the ‘ bundle of life ' to release the soul This 
Amoer would then be the executioner of the king when 
his divme powers began to wane Tho custom was still 
remembered m the sixth dynewty, though a victim had 
then been substituted for the royal sacrifice Tho title 
became extmet at the end of the Old Kingdom, but 
in the New Kingdom the object reappears m temple 
tvall sculptures, plaques, etc 

Chiefs and Shamans in California —Mr A 11 
Gayton has made a study of the fvmotions of chiefs 
and shamans respectively in the social organisation of 
the Yokut and Western Mono of the San Joaquin 
Valley of southern central California, which is pub 
lished as No 8 of vol 24 of tho UntveraUy of Cali 
forma Piibhcations in American Archcpology and 
Ethnology The political organisations of Yokut and 
Mono were as simple as any among Cahfoniian tribes 
They had no clans, and the moiety regulated marriage 
hnd' particijiatjon in ceremonial observance Patn 
lineal families dwelt in permanent villages , but they 
(iwnod no land other than an ill defmed tribal area 
rhey lived by huntmg, fishmg, and food gathering 
Truthfulness, mdustry, and generosity were not so 
much virtues as necessities Legal authority was 
wielded by the chief, with the wmatums as executive 
officers and go betwoons from the authority of the 
chief to the people The chief made decisions on tribal 
and inter family affairs, such as fandangoes and mourn 
mg ceremomes, the bmldmg of a sweat house and 
90 forth He gave permission for the mftiotion of the 
death penalty There was a complete absence of 
formulated law , each case was taken on its merits by 
the chief, who gave his decision without reference to 
recedent Peace and public satisfaction were secured 
y a power which had no legal bewis—the fecu* of 
sorcery The peace of the commimity depended upon 
the character of each individual, and this was moulded 
by the fear of supernatural powers, which could be 
brought mto operation by the mdmdual hunself or 
by a shaman hired for the purpose Such transgres 
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sions as cheating m gambhng, adultery, or neglect of 
any ceremomal duty, by these means would be visited 
on the offender or a member of his fsumly The shaman 
tlirough whom the penalty for transgression was m- 
flioted was not an official Nevorthmees he aoted m 
CO operation with the chief, who utilised his services in 
punishmg an individual who did not take his part m 
carrymg out any public duty, such aa contnbuting his 
fair share to a fandango, moummg ceremony, or the 
hke A check was kept on both the shaman and the 
chief by the fact that oppression or unfairness on tho 
art of the chief, or trickery or abuse of his function 

f the shaman, would bo punishod by exposure, loss 
influence and position, and even death 

Leonardo da Vinci as Anatomist —In his recent ex¬ 
cellent monograph entitled “ Leonardo da Vinoi the 
Anatomist (1452-1519) " (Publication No 411 of the 
Carnegie Institution of Washington Baltimore, Md 
Williams and Wilkins Co 6 dollars), Dr J Playfair 
McMumrh, professor of anatomy of tho Umversity of 
Toronto, has givonan impartial ewjcountof I-ieonardo's 
achievements as an anat^imist and of his status in the 
history of anatomy Dr MoMurnoh pomts out that, 
though Leonardo was greatly influonced by the 
Arabists, particularly as regards his nomenclature and 
physiology, he merits the title of great anatomist as well 
08 of groat artist by being tho inaugurator of a revolu 
tion m descriptive anatomy Although he was guilty of 
many errors botli of omission and of commission, he 
made many important diseovones, among which may 
be mentioned those of tho frontal and maxillary sinuses, 
the moderator band of tho heart, the bronchial arteriea, 
and arteriosclerosis He was moreover, distinguished 
from his medieval predecessors and his contemporaries 
by greater thoroughness, which is particularly ill us 
trated in his studies of individual bones and muscles, 
as well as by his investigations of tho heart, digestive 
system, bram, and generative organs As regards 
Leonardo s place in tho history of anatomy, Dr 
McMurnch maintains that though Leonardo’s mfluence 
on the progress of onatoimc^ knowledge was un¬ 
doubtedly reduced by the fact that his discoveries 
were not published, it cannot have been entirely lack¬ 
ing, as his studios must have been known to the 
leaders ot pciontifio thought, such as Pocioli, the 
Marliani, and tho Cardani, who frequented tho Floren¬ 
tine and Milanese courts, as well as to his fellow- 
artists and his colleagues in tho Florentine Guild of 
Physicians and Apothecaries 

Place-Memory shown by Butterflies —In 1918 
William Beebe described what seemed to be a regular 
homing movement by a zebra butterfly, Heliconia, 
which mghtly returncnl m groups to the same roosting 
place, and ho interpreted his observations os mdicating 
that those butterflies possessed memory, sociability, 
and caution Durmg 1930, as well aa m preceding 
years, F Morton Jones made definite attempts to 
check Beebe’s observations, m the Royal Palm Shade 
Pork of Florida, where Helxconta clarUhoma is usually 
fairly abundant from mid January to Apnl {Natural 
History, Nov Doe 1930, p 636) Six roostmg places 
were discovered, and about these, while daylight was 
failing, the butterflies collected m numbers, filling tho 
air m swirl mg flight, making preliminary explormg 
surveys, and finally settling down for the night The 
marking of several mdividuals showed that for several 
mghts m succession the same butterfly may return to 
a particular twig, but this detailed accuracy of return 
was by no means a general rule Was the homing due 
to place memory or to sc^t 1 A simple experiment 
settled the question Bronchee on wfueh a number 
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of Helicomas had roosted were removed during the 
day andjpkuoed on another bush within the exploring 
range The butterflies returned at nightfall oiroled 
about the old bush, apparently observed that some¬ 
thing was amiss, contmued tneir exploring flights, 
and fmaliy settled down upon twigs m ^e old roosting 
bush Some, during their explorations, paused upon 
the transferred twigs, only to leave them agam and 
rejoin the flying group After dark, twenty-seven 
were found in new posihons m the old bush, and only 
one on the transfeiWl twigs, ten feet away Appar 
ently place memory is the gmduig power 

Teleoft Fishes from the Bahamas —Mr Albert Eide 
Parr has oontinued his investigations on Ashes from 
the Pawnee Expedition’s “ Teleostean Shore and 
Shallow-Water Fishes from the Bahamas and Turk’s 
Island ” (Bullettn of the Bingham Oceanographic 
CoUecixon Peabody Museum of Natural History, 
Yale Umversity Scientific results of the third 
ooeanographio ex^iedition of the Pawnee, 1927 July 
1930) Tne present portion mcludee a very lar^e 
number of fishes, numbering 160 species m all, m 
which there is one new genus, eleven new species, and 
one new sub species, besides many rare and little 
known forms winch previously wore insufili lently 
described The new genus Amphelikturus is created 
for Barbour’s Siphoatoma dendrtticnm and a new 
species named AmpheUktunia brachyrhynrhua The 
latter is a liandsome fish with dendritic processes on 
almost the whole of the body, even on the ocular 
bulbs The genus is closely related to Haliicythys, 
differing, however, by the presence of a caudal fin 
and of protecting processes for the brood pouch. 
The two genera occupy an mtermediate position 
between the Syngnathmte and the HipjiooampinfiB 
There are, in this paper, valuable discussions on the 
affinities of certain species, based on careful measure 
ments and colour notes taken from the living fishes 

Toxicity of Nicotine to Ineect* — Previous investiga¬ 
tions on the toxicity of moot me to msoots have in 
volved chiefly a study of the effects of its application 
as spravs or dips, whereby the alkaloid is presented m 
molecular and ionic form The actual toxic effect 
has been generally attributed to the entrance of the 
gaseous molecules into tlie tracheal system of the 
insect C H Richardson and H H Shepard, how 
ever, describe some exiienmonts (Journal of Aartcul- 
tural Research, vol 41, p 337) with mosquito larvce, 
m which tlie nicotine was presented m aqueous solu¬ 
tion only, and m which a wide range in the relative 
concentration of ions and dissolved molecules was 
obtamed by varying the pH value With aqueous 
solutions of niootme of 0 03Af concentration an m 
creased toxicity was shown with an increase m pH 
value, the maximum effect being obtamed with 
pH 9 7 (the free base) Further, at pH 6 0, concen¬ 
trations fnira 0 lAf to 0 0001Af nicotine were five to 
seven times more toxic than was the sulphate at the 
same concentration Smce these results snow that the 
free base is more toxic than its salts in the absence 
of the gaseous phase, the view that the greater toxi 
city of the alkaloid is due to its greater volatihty, 
hitherto put forward by other workers who obtam^ 
a similar result with methods mcluding tlus form, 
cannot be accepted The speed of the toxic action 
was found to be directly related to the concentration 
of the undissociated molecules, so that toxicity is 
beheved to result largely from the penetration of the 
wall of the olimontaiy tract by the alkaloid m this 
form Nicotme ions are also toxic, but considerably 
less so than the molecules 

Eye Colour in Oa$mnaTus —The eye colour of the 
wild QafmnaruB chavrexaet is always black, and no 
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variation from the normal black has ever been ob 
served m the many thousands of this amphipod whic^ 
have been ooUeoted m the native habitat of the nieoies 
at Plymouth This, however, does not preclude thf 
possibility, as is pomted out by E W. Sexton, A R 
Clark, and G M Spooner (Jour Mar B%ol Amoc , 
tip No 1, Sept 1930), that mutations may have 
arisen m the wild stock and have disappeared m the 
struggle for survival The difficulty these mveeti 
^tors have expenenced m establishing mutant stocks 
m the laboratory mdicates that the mutations of the 
type used for genetioal study would have but httle 
chance, imder normal conditions m Nature, of amr- 
vival through the early ontioal period But once 
established, the mutants tend to become healthier 
with each generation, and some are able m time to 
hold thoir own with the normal wild blaok-eye^ 
animals m vigour, length of life, and number of off 
spring The pigment of the eye begins m normal cases 
as bright sceulet m the embryo and passes through 
various darkenmg stages to jet black by the time of 
hatchmg In five stocks, all g^etioally distinct from 
one another, there have eurisen red-eyed specimens in 
which the red colour persists after hatching The 
first was observed m 1912, the second, third, and 
fourth in 1922, and the new mutant stock, dealt with 
m the present paper, is doeoeuded from one of the 
wild pairs brought mto the laboratory m 1928 for 
temperature exi>eriments The inheritance of this 
type of red eye, m which intermediate stages and 
vanouB colour changes occur, is of a comphcated 
kind, and an mterpretation m terms of Mendelian 
genes would clearly mvolve several genes and mter 
play of one kind or another among them The 
matings with this stock have reached the eighth filial 
generation and the details thereof are clearly set oui 

Mineral Production of India —To all who are in 
t-ereeted m the geH)logy, nunmg industry, and economics 
of India tho Qumquenmal Review of the tmneral pro¬ 
duction of India ifl a most useful and instructive 
publication The jienod imder review is from 1924 to 
1928 melusive (Rec Oeol Rurv India, 64, p 446 , 
1930) The output of coal hew slowly but steadily 
mcroasod smoe 1926, though unfortunate^ there has 
been an equally ste^y drop m value Lidia is the 
largest coal producer among the British dejiendencieB 
The output of petroleum has not vaned much, but 
owing to the marked rise m world production Lidia’s 
mrcentage contribution has fallen to 0 7 per cent 
Tbe 1929 figures reveal a notable mcreose m value, 
though the world percentage has further dropped to 
0 61 per cent Tlie total of tho manganese output 
hew gone up, euid though the output new risen still 
further m 1929 tho value has dropped, and the in 
dustry is at present m a somewhat depressed oondi 
tion There has been a steewiy decline m gold pro¬ 
duction since the early stages of the War period A 
general morease in the production of lead, zmo, and 
silver IS recorded The output of tm is also moreosing, 
and a slight set back m 1928 was more than recover^ 
m 1929 The quantity and value of iron ore showed 
a defimte improvement Lidia la the second largest 
producer of iron, m the Empire and yields place only 
to Great Britain Copper also shows a marked m- 
orease, contmued m 1929 as a result of the activities 
of the Indian Copper Corporation The report of the 
mineral production for 1929 is published m the Reo 
Oeol Surv India, 68, pt 3, 1930, and brings the Indian 
statistics up to-date 

Recent and Fouil Poraminlfera—In the hope of 
furnishing evid^ce for the mterpietatmn of fosul 
faunas, R D Norton (“ Eoologio Rations of some 
Foramimfera", BuU Sonppe IneM Ooeanogr , 2, 
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[>p 831-888 , 1930) has studiM the oonditions 

aseotiiig the distnbution of some 050 species and 
vaneties of Foramimfera found m the Flondan and 
^eet Indian regions, ranging in depth from the beach 
to 2849 fathoms In water of 0 5 fm, where the 
emnual temperature range is 21^-32*^ C , the Mihohd^s 
and PenerophdsB ore generally common or abundant, 
but at 5-60 fm , where the temperature range is 
20°-31® C , there is a marked decrease m the number 
of speoiee and mdividuals of those fomihes At 
500-2850 fm, with a temperature range of only 
2®-8® C , the GLobigennidaa and the Glt^rotahidse 
are predommant llie Rotahidae and Anomalmidae 
are present at nearly all depths and, as feumlies, 
do not seem to possess much eoologio value J A 
Cushman and W W Valentine (“ Shallow water 
Foranuiufera from the Cheumel Islands of Southern 
California ”, CorUrtb Depart Qeol Stanford Unxv , 
pp 1-31, pis i-x , 1930) give em account of the Fora¬ 
mimfera found m shallow water around the islands of 
Southern California The fauna is related to that of 
the west coeist of South America, and to some extent 
to that of the West Indian r^ion W P Woodnng 
(** Upper Eocene Orbitoid Foramimfera from the 
Western Scmta Ynez Range, California ”, Trans 
S Diego Soc Nat Hist , 6, pp 145 170, pis 13 17 , 
1930) describes new speoiee of Discocycltna and 
Actinoi^cUna from a soft limestone of the western 
Santa Ynez range The latter genus is widely dis 
tributed in eastern United States, the West Indies, and 
Central and South America, where it is limited to the 
Upper Eocene H Yabo and S Hanzawa (“ Tertiary 
Foraminiferoufl Rooks of Taiwan, Formosa Set 
Rep TChoku Imp Untv , Sendat, ser 2, Geol , 14, 
pp 1 46, pis 1 16 , 1930) record 38 species of Fora 
mimfera from Oligoceno and Miocene deposits of 
Taiwan They bmong prmcipally to the genera 
Ltpidocycltna, Mtogypstna, Qypsina^ and OperciUtna 

Cosmic Radiation —Detaiia of fresh measurements 
of the cosrmo radiation are given by Prof R A 
MiUikan m the issue of the Physical Review for Dec 1 
These have been made partly at Pasadena and partly 
at Churchill, on the west side of Hudson’s Bay and 
730 miles south of the magnetic pole A new Ingh- 
pressure electroscope has been used which gives greater 
accuracy than Prof Millikan’s earlier instruments, 
and it has been found that the cosmic rays have the 
same intensity at these two places to withm on© per 
cent^ it IS concluded that they enter the earth uni¬ 
formly from all jiarts of the sky, and that, at the 
outer limit of the atmosphere, they are composed of 
ether waves and not of electrons The mtensity was 
/ound to be mdopendent of the positions of celestial 
objects, but it showed a diurnal variation, gomg 
through a maximum every afternoon and a mmunum 
every monung, even after corrections had been made 
to bnng the readings to a common barometric pressure 
This 18 attributed to the fact that the barometer is 
affected by both the temperature and the weight of 
the Bupermeumbent air, whilst the response of a closed 
cosmic ray electroscope depends only upon the mass 
of oir above it As Prof Millikan pomts out, com¬ 
bined cosmic ray and pressure measurements may 
thus be of much value m meteorology Prof Millikan 
considers that the observed cosmic ray effects are all 
m good agreement with the predictions of the Klein- 
Ni&ma absorption formula, thus lending support to 
his hyx>otheei8 that the rays are due to atomic 
syntheses ocoumiig “ m the depths of space ” 

A Variable Capacitance Cylindrical Condenser —^In 
a paper read to the Institution of Eleotnoal Engmeers 
on Jan 7, E B Moullm describee a oylmdnoal con¬ 
denser the oapaoitanoe of which can be varied gradu- 
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ally through a wide range One cylinder is totally 
enclosed by the other and their axes are parallel. 
The axes ore coincident when the cap6untanoe is a 
mmimum By moving the axis of the inner cylinder 
away from the central position the oapaoitanoe in¬ 
creases gradually, being a maximum when their axes 
are farthest apart With the dunensions chosen, the 
capacitance is mcroaaed by one micro-miorofarad 
(1 mmF) by rotatmg tlie pointer through 46°, the total 
change m the caiiacitance being 16 mmF The capacity 
once values engraved on the sekle are detomimed by 
calculation and not by experimental calibration ft 
13 shown by electrostatic principles that the end effect 
capacitance, at least to a first approximation, is con 
stant as the position of the inner cylinder is vaned 
This was venhod experimentally by careful tests It 
was also found jxissible to use the condenser as a 
small variable inductance It was found that the 
residual inductance of the condenser was the twentieth 
art of a millihenry A method is shown of com- 
inmg the tubular inductance and the tubular con¬ 
denser HO as to form a robust and self screening short 
wave wavemeter of small range Experiments prove 
that tho instrument is capable of measuring a wa\e 
length correctly to about 0 07 of 1 per cent This 
practical device is a good illustration of a useful 
application of mathematics to physics 

Draper’s Law —Tho researches of Draper and of 
Bunsen and Roscoe showorl that the rate of photo¬ 
chemical union of hydrogen and chlorine was pro 
portional to the light intensity In 1921 Baly and 
Barker found that the rate mcreased foster than the 
light intensity, but Mrs Fhapman in 1924 was unable 
to confirm this In tho December number of tlie 
Jotimal of the Chemical Society^ Allmand and Boesley 
desi^nbe experiments which agree with Mrs Chapman 
results, and they also suggest a jiossible explanation 
of those ot Baly and Barker 

Heterogeneous Equilibria in the Iron-Oxygen- 
Hydrogen System — The values of the equilibrium 
constants m the reactions 

FoO +H,=:Fe+H,0 
and Fe^O^ +Hj =3 FeO +H,0 
have been determined at various temperatures by 
Emmett and Shultz, whoso experiments are described 
m tho November number of the Joumal of the American 
Chemical Society A discussion of previous experi¬ 
ments IS given, and the importanco of surfaceoffoota is 
emphasised The results are of importance, since, 
when taken m conjunction with previous experiments 
on the iron carbon oxygen system, they lead to values 
for the water gas oquiubnum These are calculated 
and are shown to be in agreement with the directly 
determined values of Neumann and Kdhler, published 
m 1928 

Anhydrous Stannous Chloride —Anhydrous stan 
nous chloride, SnCIj, may be obtained by passing 
hydrogen chloride over heated tin A more con¬ 
venient method la described by Stephen in the Dec¬ 
ember number of the Journal of the Chemical Society 
The crystalline hydrate (SnCL, 2H,0 , 1 mol ) is 

treated with acetic anhydride (2 mols ) Much heat 
is evolved and the anhydrous salt separates It is 
washed with dry ether and can then be kept m- 
dofinitely m a desiccator The anhydrous chloride, 
which crystallises m long needles from acetic acid 
oontainmg a little acetic anhydride, does not appear 
to be hyc&osconic It is soluble m acetone and amyl 
alcohol, insoluble m benzene, toluene, xylene, and 
chloroform It dissolves readily m absolute methyl 
and ethyl alcohols, but a trewe of water causes 
hydrolysis with the formation of on opalescent pre^ 
cipitate 
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Sea Fisbenes Statistics.* 


riiHE statistioal tables for 1928 of the sea fisheries of 
the north and west of Europe, brought together 
and by Prof D’Arcy Wentworth Thompson, 

show much that is of interest By a recent resolution 
of the International Council, “ the value and quantitv 
of fish landed m each country is now and henceforth 
to mean only such fish as is landed by the fishing- 
fleets of that country, all fish caught by the vessels 
of any particular oountiy are credited to that country, 
whether they be landed at home or abroad, and (for 
matance) trawled fash landed by a German at Aberdeen 
10 treated aspart of the German catch and not of the 
Scotch " Tnis does away with a statistical difficulty 
which in some coimtnes, notably Great Britain and 
Germany, was senous 

Tlie total values of the fishenes of northern and 
western Europe (including Portugal) amounted in 
1928 to nearly £47,000,000, and the total quantity of 
fish landed was rather more than 3,300,000 English 
tons Using the returns of the year 1913 as a normal 
standard of companson, the money value of each 
catch was 46J per cent above that of 1913, 6 per cent 
greater than in 1927, and the largest figure since 1924 , 
but it was much less than the total eommgs of the 
fisheries durmg the infiated prices of the years 1918- 
1020 These total values and quantities are un 
afiecte<l by the change of statistic^ method, but this 
change affects the returns of some of the individual 
countries In Great Bn tain the value of the fisheries 
has increased to an extent nearly sufficient to com¬ 
pensate for the deduction of value due to foreign 
landings llie total quantity of fish landed m 1928 
IS the largest on record for moat of the coimtnes con 
cemed, as that for 1027 had been in its turn, exceed¬ 
ing the catch of 1913 by about 20 per cent All 
countries show an increased catch in 1928 except 
Great Bn tain and France The average price was the 
same m 1927, about 20 per cent above the average 
price in 1913 Of the mo 1*0 important fishes, herring 
alone in 1928 is at a lower average nnee (about 7 per 
cent lower) than m 1913 Tit)uble in the herring 
market and difficulties of export trade account for this 

* Conseil rermanent IntemAtlonal pour 1 Exploration do k Mer 
* Bulletin itaUiitlfiue dot pOchoa uutriUmM des pays du nord et do 
Touest dc 1 Europe PubU4 par lo bureau du ConsoU Vol 18, pour 
1 ann^ 1&2S (topenbagOD Andr Fred Hoot «t Ills, 1080 ) 


In the North Sea fishenes the oatoh moreaeed. 
steadily until 1913, when it reached its maximum of m 
milhon and a quarter tons During the War the 
landings were reduced to less than hau By 1920 the 
pre-War oatoh was nearly equalled, but again went 
down m 1921 and 1922 Since then the catches have 
increased, and in 1928 amounted to 91 per cent of the 
1913 totals The net fishei^ (to all intents and pur 
poses identical with the hemng fishery) is all but equal 
to that of 1913, the line fishing has increased con 
siderably, but the trawl landing are no more than 
85 per cent of those of 1013 The Danish seme come 
into use later, and only found its place as a separate 
entry in the tables in 1926 Withm the last four 
years this fishery has not increased, but not dimimshedl 
to any serious extent, and rather more fish were 
landed in 1028 from the North Sea by means of the 
Danish seine than by the hne fishery 

Hemng, haddock, cod, and plaice are the moat un- 
portemt n^es m most of the countries concerned, 
yielding more than half of the whole revenue except 
m France, Belmum, Poland, and Portugal The tablm 
showing the snare contributed by these fishes to the 
total f&iery revenue vary httle from year to year 
The hemng fishery in the North Sea is not so great as 
it was—at loast in its relative importance—but is not 
goin^ back, and for the last thi^ or four years its 
relative share of the total value has been slowly 
but steadily rising The fluctuations in the relative 
shares of the various countries m the North Sea catch 
are chiefly duo to the hemng The catch of herring 
was a good one in 1928 m both the Kattegat and the 
Skagerrak, and hemng constituted very nearly two^ 
thirds cf the whole quantity of fish landed from th8 
North Sea Haddock was higher in 1928 than in 
1913, both in quantity and v^ue, cod had risen in 
total value but fallen in quantity , plaice and sole heid 
both iraprove<i m relative qucintity and value 

Very nigh figures are shown for ‘ small * plaice from 
the trawlers, especially in Holland, emd these tend to 
increase , tins is also the case for the haddock, the cod 
increasing much after 1913, but dwmdlmg again in 
1928 

Part 2 18 occupied with tables of general statistics, 
and there is a list of the common names of the fishes 
as U8e<l m the different oountnes 


The Timber of Corsican Pine. 


C orsican pme (Ptntw Lancto) is bemg planted 
m Britain at the uresent day on a very con- 
nderablo scale, especially under the auspices of the 
Forestry Commission In fact, it is being given 
preference, owing to the greater rapidity of growth, 
over the indigenous pme , the volume of QuaLty I 
Corsican being 40 per cent greater than for the same 
quabty Scots pine In how far this action will prove 
i^tifiable must be left to the future to disclose 
Those who are paying senous attention to the ques 
tion will welcome BtUletin No 6, “ The Timber of 
Corsican Pine **, of the Forest Products Research 
Laboratory (London H M Stationery Office, 1930 
2a 6d net), which gives the results so far attained m 
the study made in the laboratory of the timber of 
Corsican piuo grown in Great Britain As the intro¬ 
duction to the bulletin nghtly says “ The extensive 
plantations of this species that are being formed 
throughout Great Bntoin will m time 3 rield a con- 
aiderimle quantity of timber, and it is important to 
]mow what are tne oharactenstics of this timber as 
g r ow n m this country and hence for what purposes it 
is suited ’* 
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Fortunately, there ore in existence plcmtations of 
sufficient age to enable timber tests to be earned out,, 
for though it is only during the last fifty years that 
it has boon at all extensively planted, the species was 
introduced into England about 1769 The timber 
used for the mechanical tests was obtained from a 
plantation on Lord LeicesteFs estate at Holkham 
and from the New Forest, near Knightswood '!^e 
value of this speciea for pit props haa also been investi¬ 
gated, the material for the purpose being obtained 
through the Forestry Commissioners from the Forest 
of Bere, Leuchars, Fife, and the Forest of Dean 
The pit props from these two areas were coinpared 
with import^ props from Scandinavia and the Baltic 

For the very mterestmg emd important data which 
have BO far been obtained from the investigations 
earned out reference must be made to the bulletm 
The conclusions amved at are suxnmansed as follows . 

The timber is moderately hght, very resinous, with 
a texture somewhat coarser than Scots pme. It can 
be readily seasoned, either m the open or m the kiln 
The timbor has a tendency to take on a deeper tinge 
i£ high temperatures are used, but this does not neoee- 
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sAfily prove detnmental to lie uae It can be readily 
airseMOned, but, aa the sapwood is liable to blue 
stain, the logs must be converted as soon as possible 
after felling , and similarly seasoning should proceed 
rapidly as possible after conversion In the case 
of air-seasoning, open stacking is recommend^ 
Although the timber has a strength equal to the 
average pines, except the pitch pines, it la not so 
ritrong as Soots pine or home grown Douglas, a point 
requiring careful consideration It is inclined to be 
hnttie and consequently should not be used m posi 
tiona where it would have to resist the application of 
sudden loads or shocks As a mechanics timber it 
IS probably of most use as a poet, where its strength 
m compression parallel to the gram is almost equal 
to that of the S<^te pme Corsican inne takes readily 
either creosote or water solutions The timber works 
^ily under all tools and takes a finish equal to Scots 
pine There is, however, a considerable projiortion 
of sapwood and this is more difficult to cut than the 
hoartwood The frequency of knots detracts also 


from the i^pearanoe m finishing any large surface of 
timber The knots are to a considerable extent due 
to faulty methods of growth m the past, and this de¬ 
fect should be eliminated in the future It is said that 
the timber would then be suitable for all classes of 
finer joinery in which Soots pme is at present used 
It would also be useful for boxes, packing cases, and 
crates Owing to the readiness with which it takes 
creosote, it has a pKissible future as railway sleepers 
As regards pit props, this timber, when carefully 
graded (the latter point is of first importance), is 
equal to Scots pme and compares favourably with 
imported props of the same grade The props must 
not be left with the bark on for any considerable time 
To those interested in the afforestation question 
and to the future uses to whioli the timbers of the 
species now being planted may be put, a study of this 
bulletin should prove of the greatest interest It also 
fumishos evidence of the important nature of the 
work being undertaken by the Forest Products 
Research Laboratory at Princes Risborough 


Annual Conference of the 

^f^HE annued conference of the Geographical Associa 
tion was held at the London School of Economif s 
on Dec 31--Jan 3, and was followed by a week end 
visit to St Albans There could be fow more adecjunte 
tributes to the vitality of the modem science of geo 
graphy and the moreaamg reoomition of its importance 
ui all walks of life them steaddy expanding 
activities of this annual gathering It m estimated 
that between five hundred and six hundred members 
took part, and more than a hundred sat down to the 
imnu^ dinner on Jan 2, whilst the publishers’ exhibi 
tion was larger than on euiy previous occasion It is 
significant of the mutual anpreciation of two bodies 
engaged m spreading knowi^ge of tlie earth as the 
environment of man and the responsibilities of the 
voter of to-day as a citizen of the world, that the open¬ 
ing gathering of the conference took place m the 
galleries of the Imperial Institute Here, members 
and their fnenda were welcomed by Lieut General 
Sir William Furs© 

Mr B B Dickinson, in his presidential address, 
<i©alt with the early history of the Association, 
modestly attomptmg to disi^laim his title of founder 
His mterestmg account of the steps by which geo 
graphical teachmg has been improved and of how the 
interests of teachers were watchetl by the young 
Association was provided with a sequel at the annual 
dinner by the annoimcement of a presentation shortly 
to be made to Miss R M Flemmg Under the guid¬ 
ance of Prof H J Fleure as honorary sei'retary, no 
one has done more to further the work of the Associa 
tion—its membership of more than 4000, its library, its 
lantem-shde collection, and its branch organisations 
—than Miss Flemmg Very appropriately, her recent 
travels m Russia provided some of the material for a 
very able account of the geographical regions of the 
country, a lecture which attracted many more than 
could be admitted 

In the annual rejxjrt, reference was made to the 
transfer of the headquarters to Mancliester, and to the 
acceptance by Sir L^ie Mackenzie of the presidency 
for 1931 Mr J Fairmeve reportecl on the work of 
the Commission on Educational Films, holding that 
the present day teachers must m any case face the 
problem of using films for a generation of children 
already film minded as freely as they would a black 
board Dr L D Stamp, as the director of the Land 
Utilisation Survey of Bntam, referred to that organisa 
tion as having grown naturally out of a committee of 
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Geographical Association 

tho Association It is the primary object of the survey 
to record on the 6 inch Ordnance burvoy mapw the 
uses to whif li the surface of the country la applied, the 
uses })emg grouped luider half a dozen simple cate 
gonos bo far as possible, county eflucation autlioritiee 
are being asked to organise tho work, which has the 
approval, amongst others, of Sir Charles Irovolyan, 
Sir Henry Richanls, the County Councils’ Association, 
and the iorestry Commission It is hoped to publish 
the results as a senes of map sheets on tho scale of 
1 ini h to 1 mile 

Amongst other lectures may be mentioned Major 
Hmgston s on tho investigation of tho life of tho ‘ roof ’ 
of the equatonal forests of Guiana, Miss Butcher’s 
description of the methods of tho study groups 
organised by l^jilay House (Institute of hot lology) as 
exeinplihod by sm’veys made amungst the Cliod 
villages of Bohemia, and Dr P W Brj^an’s study of 
population groupings in Britain Dr Bryan mam 
tains that the liuman habitations marke<.l on the 
1-mth Ordnance Survey maps show a characteristic 
grouinng according to the deinuiant occupation of the 
area tho grouping for example bemg different m areaa 
of arable fannmg, pastoral farming, or mining An 
important senes of original maps, showing on the dot 
mothoil the prmcinal areas of jirodaction of the lead 
mg crops oi Scotland, was exhibited by Mr H J 
Wood Amongst the group discussions, that on 
scliool journeys, which was combined with an exhibi 
tion of photographs and work earned out by pupils 
taken on such journeys, was of spoi lal interest 

After tho termination of the Ijondon meetings, 
about forty members paid a visit to St Albans, where 
they were received by Sir John and Lady Russell and 
members of the St Albans Rotary Club An ex¬ 
amination of the site of the Roman city (Verulamium) 
affordetl an opportunity of discussing the geographical 
factors which helped to determmo the site of the city 
on the now elm lined meadows beyond tho Ver, and 
of tlie Saxon chun h of St Michael After a visit to 
the Herts County Miiseimi, the party waa received by 
the Mayor and Mayoress, and a lecture was mven by 
Mr Woolley on the life of St Albans, baaoci on the 
manuaenpts of Matthew Pans On Sunday, after 
atteniling a civic service at the cathedral, tho house 
and grounds of Oorhambiiry (Bacon’s home) were seen 
under the personal guidance of Lady Verulom, and an 
address on Bacon and his tunes, given by Sir Richard 
Lodge, was greatly enjoyed On Monday, after 
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seeing the oathedraJ, the party made a tour, viSJtmg 
esp^aliy the Gade Valiey, “ one of the most interoat- 
ing vftiieys m £ngiand for the student of transport 
Above Trmg, from the ehaJk scarp, an excellent view 
of the plain was obtained, the nohly cultivated chalk- 
marl terrace with its row of old villages standing out 
clearly The tour finished with a visit to Rotnam 
sted Expenmental Station under the guidance of Sir 
John Russell L DtTDUsy Stamp 

E E Evans 


University and Educational Intelligence. 

Cambridge —The Appointments Committee of the 
Faculty of Medicine has reappointed Dr A E 
Barclay, of Chnst’s College, to be University lecturer 
in medical radiology and eloctrology 

Dr F G Mann, of Downing College, has been 
elected to a fellowship at Trinity College Dr Mann, 
who was formerly assistant to the professor of chem 
IS try, 19 a University lecturer m chemistry 

Glasgow -On Tuesday lost, at a ceremony in the 
Randolph Hall of the University, Sir Fredenck 
Gowlaml Hojikins, president of the Royal Society, 
presen tcfl, on behalf of the subsenberH, to 
Robert Muir, his poi*trait by Mr G Fiddes Watt, and 
to the University a bust by Mr G H Paulin 

London —The Court has accepte<l, on behalf of the 
University, the generous bequest of £4000, free of 
legacy duty, from the late Miss Mary Ethel Sim 
Scharlieb, who die^l on May 31, 1926 The purpose of 
the becpiest is the founding of a scholarship in memory 
of Mi 98 Scharlieb '8 mother, the late Dame Mary Ann 
Dacomb Scharlieb, to whose life interest the legacy 
was subject The conditions of award are to be 
determined by the University 


The eighteenth senes of Methods and Problems of 
Medtcal Educatton has been, issued by the Rockefeller 
Foundation, New York, USA This volume deals 
particularly with institutes and laboratories of physio- 
fogy and physiological and bio chemistry, together 
with some pathological and other special departments, 
in all parts of the world As in previous senes, de 
sonptions of the laboratories are given, with illustra¬ 
tions and plans, and in some instances the staffing and 
budgets of the departments are appended 

The annual report of the University of Leeds to 
the Worshipful Company of Clothworkers of the City 
of London on its textile industnos and colour chem- 
istiy and dyeing departments will be read with 
additional interest m view of the recent controversies 
regarding the Dyestuffs Act of 1920 Both depart 
ments wiowod a falling off in the number of day 
students, and the textile industries department’s en 
rolment of evening students decreased from 110 to 
94 Uhey both report, however, a brisk demand for 
the services of their past students, and the colour 
chemistry and ilyeing department could have placed 
in suitable positions more students than were ready 
for employment Great interest was taken m the 
work of the department by numerous firms, wluch 
not only consulted its head when vacancies occurred 
m their staffs, but also gave a groat variety of chenuoala, 
artificial silks, and oUier textile materials, machinery, 
etc All students awarded research scholarships m 
recent years have completed arrangements for their 
employment m industry some months in advance of 
leaving the D^iartment Attached to the report is a 
list of pubboations by members of the departments 
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Birthdays and Research Ceatres. 

Jan ^ 5 , iSys —Mr S S Cook, F R S , teohnioa 
manager of the Parsons Marine Steam Turbuu 
Co 

The chief objects of present investigations are the 
development of high pressure turbme machinery foi 
marme propulsion, and the mvestigation of thermo 
dynamic and hydrodynamic problems, including oavi 
tation and water hammer erosion. 

Jan 36 , 1885 —Mr H R Rioabdo, F R S , technical 
director of Ricardo and Co , Ltd , consulting 
engmeers 

At present I am occupied chiefly with the design 
and development of light, high speed, heavy oil en 
gmes for all mobile purposes This problem mcludee 
an mvestigation into the factors controlling com 
bustion imdor the conditions of compression ignition, 
m relation both to combustion chamber design and 
to the preparation of suitable fuels 

Jan 37 , 1856 —Prof Edward B Poultok, FRS, 
Hope professor of zoology m the Umversity of 
Oxford 

My chief object is to bring together emd publish m 
a senes of parts the observations on the bionomics 
of insects which havo appeared scattered through 
many journals and books dunng the past forty five 
years, especially those which deal with protective 
(cryptic) resemblance, warning (aposematic) char 
Bcters, and mimicry, both Mullenan (synaposematic) 
and Batosian (pseudaposematic), also with epiganuo 
characters and their display or mamfestation in othet 
ways I hope to be able to include such interesting 
new observations on these subjects as are likely to 
be recorded m the near future 

Jan 27 , 1864 —Prof J W Gregory, FRS, lately 
professor of geology in the University of Glasgow 

I am at present m a transitional stag^, for, having 
recently resigned my chair, I am hoping for leisure to 
work at several problems which have always specially 
interested me In the meanwhile, I am trymg to finish 
some arrears of mcomplete work, such as a paper on 
the sequence of the Dalradian rocks of the Southern 
Highlands of Scotland, and a paper on the austrahtes 
or obsidian buttons of Australia Later I hope to 
secure leisure for work on some problems of general 
geomorphology, mcludmg the analogies in tectoniq 
structure of AJnea emd South America, and complete 
a study of the geological history of the oceans, of 
which two sections were dealt with m an address to 
the Geological Society I have also material collected 
at various times and still undesenbed 

Jan 30, 1851 —Dr Henry Ogo Forbes, consulting 
director of museums to the Corporation of 
Liverpool 

For some time I have been moapacitated from 
undertakmg any new scientific or literary work, owing 
to the painful results of the collapse of a chair in the 
British Museum Reading Room Should, however, 
the surgiced operation proposed restore me, as antici¬ 
pated, to some measure of rehef, I look forward hope¬ 
fully to publiahmg the ethnographical and geographic 
0€d observations made m Sokotra (mdioatWl m the 
preface to “The Natural History of Sokotra and 
Abd-El-Kun “) and m Peru 
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Societies and Academies 

London 

Hoyftl Socletji Jan 16—Lord Rayleigh IrideHcent 
colours of birds and inBeots The reflection H|>ectra 
of vanotia brilliantly coloured insects huve been 
exeunuied in the ultra-violet Morpho butterflies 
and Uranta moths show ultra violet maxima m 
general agreement with the theory of interference 
JrideBoent beetles showing a deep red colour at normal 
incidence may be made to pass through all the colours 
of the spectrum to violet, provided that arrangements 
are made to annul refraction at the air chitin surface 
Some of the golden booties show transmission spectra 
of bands winch vary continuously in position with the 
p€Lrt of the Bpecimen examined Moist chlorine gas 
does not destroy the colours of Morpko or of Urmua, 
though the black background is bleached nor does 
chlorine decolorise the metallic beetles The colours 
of all kinds of feathers, however, are rapi<Jly dischaiged 
Peacock feathers undergo a jirogressive change of 
colour in ultra violet liglit or long continuofJ sunlight 
(Generally speaking, the colouis betorno more refrau 
gible Other featliers, even wiion blue, arc slowly 
decolorised without change of refrangibilitv Morp}w 
butterflies and Urania also lose colour without i batige 
tjf ref tangibility Fading under hglit or (hlormo m 
tli6Jse oases would seem to favour the idea of a pig 
mont, but it is attnbut^eil to the breaking down of an 
interference structure — O W Richardson and L G 
Grimmett The emission of elections under the 
influence of chenucal action at lower gas pressures 
A method is «lescrihe<l by which partial pressures of 
phosgene can be controlled and their changes nioasuretl 
flown to inm mercury The ele<tron omission 
from NaK in this gas has boon moasiired down to 
directly ineasure<l pressures of 10 ® and to extra 
fiolatod pressures of 5x 10’’ mm under \anous coii 
ditioris In contrast to the results at pioesuroa above 
JO 3 mm , the emission is now foimd to be a function 
of the gas pressure os Hichardson originally HU])poscKj 
The experimentally detormmed velocity distiihution 
function among the electrons approaches a limit as 
the piossure is reduced — A J Allmand and A 
Puttick The soriition of carbon tetrachloride at low 
iressures by activated charcoals (Part 4) Work has 
leen done on the effect of high temperature evalua 
tion on the nature of vaixiur isothermals on chaicoal 
It hew boon found that the carbon tetrachloride iso 
thermal on at least one charcoal has a diHcontinuous 
structure If a sufficiently high cliargmg pressure of 
Horbate is used, a reversible isothermal tan be obtained 
—D Marshall and Sir Thomas Stanton The oddy 
system m the wake of flat circular platos in throe 
dimensional flow The paper describes exponmeiits 
on the flow of water m steaily motion post flat circular 
plates normal to the direction of motion Tho nature 
of the flow js rendered visible by colouring tlio streams, 
and simultaneous photographs on two planes at right 
angles of the motion in the wako of tne plates were 
obtamed At speeds lying between a well defined 
upjier limit and a lower limit well above that corro 
standing with a state of flow m which the inertia 
terms are negligible, a permanent vortex ring was 
observed at the back of the plate When tlie speetl 
exceeded the upi>er limit tho substance of tho ring was 
discharged downstream in a senes of vortices of 
definite pitch and periodicity - -J Chadwick, J E R 
Conrtable, and E C Pollard Artificial disintegration 
by a particles The protons emitted by certain ole 
ments when bombaitied by a particles have been 
exammod by an electrical method Except in the 
cases of fluormo and sodium, tho disintegration pro 
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tons consisted of different groups Tho ongm of 
these groups is explained on tlie assumption that the 
protons and a particles oontameil in a nucleus are in 
definite energy levels The mass defects of certain 
nuclei formed in tho disintegration processes are 
deduced 

Physical Society, Dec 5 -C A Kloss Relations 
between the fimdamoutal physical constants The 
numerical vahiew of tho fundamental phv^ical oon- 
stontH have been expressed m forms all of which in 
Volvo, exactly or approximately, the quantity 10 '^*, 
and Home [Kissible infoionces from thecae values have 
been suggostod — W A Wood Tho influence of the 
crystal oiientation of the cathode on tliat of an 
electro deposited layer 'rhiw ih Htuilied bv X ray 
methcMls for copper and nickel, respoctivel\ iJeposited 
on rollo<i coppei The conditions of cathode Hurface 
and current density winch accompuiiy an oiicnted 
dejiosit are determined T he one n tat ion of the copper 
dopoHit foi small Lurrenls m the same as that of the 
cathode Tlie nickel, at low c uirent densities assumes 
a distiiH t oiientation As the c uiieiU is inrreascxl 
there IS n u gion nl no orn^ntation, followed at still 
higher < urients hv one ovlnbit mg the same oiientation 
us tlmt ot the cathode surlaie Jielou -B K Johnson 
Souicc^ of illumination loi ultra \ lolet iimroscopy 
rn JH es eiuounteiLd m an attempt to lind means 
foi reduc mg tlic exposures lutherto MeLes-»ar\ lu ultra 
violet mil lose ojiy arc <les( ribed Vinungst tin subjetts 
(leak with aio cpiantitative meaKureiiients of the 
nlative intnnsK f)iightriess ot Hprvtnim lines given 
b\ vaiious sources of ladiatioii methods of pro 
due mg a monoc hiomatic souk c Hintablo for tins w ork , 
the steadmim ot tho illummant the effict on the 
dctmitioii ot tlie image when a tuple spcxtiuni line is 
used as a source, the stu(i> of electrical conditions 
for the production ot me reivscsl hnghtness of tho 
spark, such as the cfTecls of change^ in frcrpienc>, 
HOC ondary potential, cafiac il v, and energy input, and 
the produc tion of a compact and mexiiensiv e < let t rical 
unit for use with the ultra violet imcrosi ope 

Paris 

Academy of Sciences, Dec 8 —P Villard The 
titration of phosphoric acid A study of tJic 3 leaction 
of phosphoric at id with Holutions of caustic atxla, 
lime, and baryta in tho presence of various indicators 
—Emile Jouguet was elected a moinbor of the Section 
of Mechanics in succession to the late M )Sobert 
fsir Arnold Thoiler was elected Corrtmpomlayit for tJie 
Section of Rural Economy in succession to the late 
Paul Wagner —G Pfeiffer Tho generalisation of the 
mothod of Jacobi Mayer —Georges Giraud Extension 
of the results concommg cortaui iiroblems of data at 
the frontier—J A Lappo-Danilevski Moromorph 
functions of matrices—Ridder Some theorems on 
l>rimitive functions -E Gugino The determination 
of the forces of reaction in tho movement of a material 
system—Michel Vacher Tlie modifit atioiis in the 
tme Htnuturo of a spectral lino brought about by 
molecular diffusion Study as a function of tho angle 
of diffusion —Jean Cabannes The fine stnictiiro ot 
a Hpectral line after molecular diffusion —Charles 
Dufraisse and Raymond Horclois Tho catalysis of 
autoxidation the antoxygen or pro oxygen actions 
of iron and its compounds The catalytic ai tivity 
of iron vanes, both m uitenHity and sign, with tho 
nature of the salt employed, and also with the nature 
of the autoxidisable materials witJi wluch it is in 
contact -Andri Courty Study of the costmg of 
light aluminium allovs The influence of chemical 
composition "-L Lematte, G Boinot, E Kahane, and 
Mme M Kahane The phosphotiingstates and Bilico- 
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tungstates of some quaternary bases Analytical 
applications Choline and several substitution de 
rivatives of choline form precipitates with phospho 
tungstic acid and with mticotungstic acid These 
precipitates are suihciently constant in composition 
to bo used m analysis -E Carnire and JuiUard 
Iho action of sodium thiosulphate upon jiotewsnim 
lodate in faintly acid solution -Georgei Laude The 
synthosiH of cyanic acid and of urea by the am 
inoniacal oxidation of carbon Carbon was prepared 
from camphor soot purified by extraction with 
benzene and ether, and finally raised to a dull red 
float m a vacuum Acetylene carbon was also used 
The oxidation was effected by copper powder and 
jKJtassuim permanganate in the presence of con 
centrated annnoaia Tlie c yariic acid pro<lnce<l was 
estimated as dixanthyliirea 100 grams of camphor 
carbon gave 11 per cent and acetylene carbon 6 per 
cent of cyanic acid —Conrad Kilian An element of 
decision foi the controversy concornmg the Pho 
Pleistocene Saharan sea Since the work of Pomel 
and of plamand, the liypothesis of Pho Pleistocene 
marine penetration of the Sahara has been regarded 
as completely disproved The observations of the 
author now described leopen theipiestion the marine 
hypothesis is still worthy of attention —M Thoral 
New observations on the age of the Innestones of the 
Monts do Lacaune - E Bruet Observations on the 
continental alteration of certain sediments —J Thoulet 
Tlie w ati'r vy cle liquid columns and < ones of gyration 

J P Roth^ The geological interpretation of 
magneti< nieasiin nionts in the Pans basin—Pierre 
Chouard The regeneration of small bulbs on tlie 
green loaves of certain biliacea? The mutilation of 
the bulb bus been used as a moans of determining a 
more active production of buds anti small bulbs, but 
this destroyH the mother bulb Iho author dosenbes 
a method of producing the small bulbs ou the green 
limbs of the loaves without destroying the mother 
plant —Charles Pontillon The vaiiations of the fatty 
at ids of iStengm^itoci/fihs nigra as a function of the 
mineral comixisitiou of the culture fluid M Bridel 
and C Charaux The preparation and properties of 
the fianguloHide (tranguhno) of tommertinl alder 
biuktborn bark A method is tlescnbed ff>r extracting 
franguloside from the bark by which the yield is inut h 
increosetJ (25 grams per kilogram instead of 1 gram) 

R Fosse, A Brunei, P de Graeve, P E Thomas, and 
J Sarazin Tlie present e of allantom, with or without 
allantoK acitl, allantoinoso, and uricose, in numerous 
plants usetl for food —W Kopaczewski The reduction 
of the ca])iilary buffer action of cancerous serum — 
A Bakke, Mile V Aschehoug, and Chr Zbinden A 
new factor of nutntuin Ph Joyet-Lavergne The 
notion of somatic sexuahsation —Georges Blanc and 
J Caminopetros The transmission of Mediterranean 
kala azar by a tick Rhtpicephalns sanguineus — 
Joseph Thomas Injections of cancerous autolysates 
in the treatment of cancer Clinical observations of 
cases submitted to injections under the treatment 
described m au eeurher paper The avithor regards hw 
results as provmg that a cancerous tumour is the 
local expression of a general disease —F Vlis and 
A de Coulon Researches relating to the effects of 
certam ammo acids ou the isoelectric |>ouits of human 
serum 

Romk 

Royal National Academy of the Lincei, June 16 — 
U Cisotti Isotropic quadruple tensors —G Bruni 
and G Natta Ciystalline structure of benzene and 
its relations to that of thiophen (2) The results of 
X ray exannnation ot solid benzene at -170^ by the 
poweier method show that the unit cell is of bipyra- 
inidal rhombic form of sides a-^7 S4, b-9 52, and 
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c = 6 74 A , corresponding with the axiai ratio 
a b c=0 771 1 0 708, which differs but little from 

that determined by Gordon Cox at - 22*^, the 
density is calculate to be 1 090 No true iso* 
morphism exists between benzene and thiophen, but 
analogies are evident between the dimensions of the 
unit cells of the rhombic benzene and the tetragonal 
thiophen, which have volumes of 471 x 10~** o o and 
498 X 10‘*^ c c respectively The reuliations of long 
wave length furnished by a metallic calcium anti 
cathode provwl of advantage m the measurements — 
G De Lorenzo The geological cause of the dis 
appearance of the ancient city of Paestum It is now 
generally thought that the ancient Greek city of 
Poseidonia, which later became the Paistum of the 
Lucanlans and the Paestum of the Romans, owed its 
<hsappearanco, not to harbcuic invasions and meur 
sions of Naracens, but to conquest by malaria Study of 
the variations of the sea level observed during historical 
times along the Tyrrhenian coast of southern Italy in 
dicates that, in the sixth century b o , the surface of 
the travertine deposit on which this city stood was at 
least 25 metres above soa level, whereas it is now 
buried under a deep layer of material of nver and 
marshy origin, cementtKl by mhitrations of calcareouf^ 
tufa —L Petri An extensive infection of Pythium 
on grain plants —D Montesano The normal descend 
ences of geometrical Cremonian groups ~ Fausta 
Audisio Calculation of ir by I>eibniz’s Series —C 
Popovici ReinarkH on mtegro fimctional equations — 
Enrico Volterra The influeiife of several rigid nuclei 
immersed in an clastic medium — B Finzi The 
deformation tensor of a film — M Pierucci The orbit 
of the trails Neptunian planet The authoi’s lule, 
that the ihstames of the planets—taken in the two 
groups of internal and external planets- from tb* 
sun increase m whole numbers, gives a lower mean 
error than any other known rule Better agreement 
with this rule is obtained when it is applied to the 
geometrical mean of the two semi axes of the orbit, 
which IS temicHl the ‘ equivalent radius ’ If this 
magnitude for LowellV planet is taken as the moan of 
the values given bv Banachiewicz and CTornmelin, 
the value of the unit of measurement which renders 
minimum the sum of the squares of the errors is the 
same for tlie four old external planets as when Lowell’s 
planet is included, the mean error of the rule being 
thus sensibly lowered by the disco\ery of the new 
planet —B Gulotta The rigorous development, m 
senes of spheric functions, of the external potential 
and the suiface gravity of a spheroidal (not of rotation) 
planet —G Berijardini Characteristic velocities of 
the electrons diffused by metallic surfaces — G Racah 
Quantistic electrodynamics G R Levi and D 
Ghiron Reduction cells of alkali chlorites Values 
are given for the reduction potentials at 20° of chlorites 
with certain reagents m practically neutral solution, 
neutrality bemg maintained, when necessary, by 
means of buffer solutions of sodium borate and 
magnesium sulphate, and bright platmum electrodes 
being used —A Ostrogovich and V Galea Invest! 
gations on 7 -triazme 8 Synthesis of aiylammo 
thioltiiazines Descriptions are given of five new 
arylaminothioltnazines, prepared by the condensation 
of cyanoguanidine witli the corresponding arylthio 
acids —A Migliavacca Regeneration of the central 
nerv ous system before and after birth 

Melbournf 

Royal Society of Victoria, Nov 13 — Jean Heyward 
Flowering periods of Victorian plants A graphical 
record was maile of the flowering periods of all 
Victorian genera of plants From theee graphs were 
constructed tables to test a theory put foiwanl by 
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llliohevaky He considers that plants flower in the 
order of their phylo^fietic evolution the mont highly 
developed planta, oemg more complex, require for 
l^eir development a longer time and a greater quan 
fity of weumth than simpler ones, and hence they will 
tiower later in the summer This was not found 
bo the case with the Victorian flora —Cedne Deane 
Australian Hydrophilidse In this i^aper are described 
nine new species of Oehthebttts—O clarkt^ O angnsti 
pt nnts, O ienebrtcoRus, O longipes, O obcordatus^ 
O dypeat%i3^ O pMxdtpennxSy O leaiy and O Jischert , 
also one new Hydroma, H wHliamaenax^ These 
b( long to the section m which the members, though 
living m the water, do not swim but cling to sticks, 
stones, and reeds Being winged, it m presunied that 
they fly by night like thoir relatives of the swimming 
.w^tion The total number of Australian Ochthebii 
thirteen, and the Hydrfionse six — Charles Oke 
On some Australian CurculionidsB I our new genera 
aie described— Mandalottna, Dnyleafordtn, />?xonrts, 
and Nyella Also twenty four new species Three 
now Hpocies are referred to the Now Zealand genus 
rhrynixv^y not previously known m Australia 

Sydney 

Royal Society of New South Wales, Nov fi — 
George Smith Notes on the mmeialogy of the 
silvei lead zinc deposits of New South Wales, with 
siKicial reference to the Barrier Kangos Silver Field 
nus pajier describes the oocurreiue of the ores and 
associated minerals, espei lally at Broken Ifill. and 
particulaily the manner in whu h the oio bodies have 
i»e*eu affected by descending solutions, their destriu 
i ive action on the original minerals contained in the 
hides and the production of new mineral combinations 
Ihe relation of the minerals to the lode ganguo is 
<hscuHsed at some length as well as the nature and 
(ausos of the secondary enrichment, wliicJi was such 
an important feature of the oxidised zone m the 
Biokou Hill inmes 


Official Publications Received 

British 

Imlia MotLorologlcsl Pppartment Scientific Notes Vol 2 No 
Ij Wiurlg in iiigber Levels ovei Aftni Bv Ur N k 8nr Pp 80 
-li+ll plates 1 rupee 1^ 9ii Vol i 2 No 10 Hinds in the fimt 
1 km over Port UUIr By K P Ramaki Ishuan Pp, 40 O'*+ 2 plaits 
1’ annas Is ad Vol 2 No 17 Tables of Monthly Average tre 
^(imnrJas of Hurfaco and Upper Hinds up t-o S Km in India. Part < 

1 p 195 JS2 14 annas 1« 6d Part U Pp 28 j 272 14 annas is Od 

(Calmtta Guternmenb of India Central Publication Branch ) 

The Newcomen Society for the Study of the History of EnglneeiluK 
ind Tftchnolony TrantMictions, Vol 8 192T-1V28 Pp. xi4-19t»+23 
plates (1 ondon ) 20# 

Department of Agriculture Straits HettlernenU and Kwlerated Malay 
Htatos General Series No J leohnlcnl Reports for the Year 1929 
Ip lii+T9 (Kualft Lnmpur ) 

Th* Chemi/tt and Dru^yi-nt Diary, 1031 Pp 488+Diary (I oudun ) 

Heport OD the Offeratiuns of the Department of Agriculture Madras 
1 residency, for the Year 1929 SO Pp il + 40 + ♦ pJates (Madraa 
Government Press ) 14 annaa. 

Indian Central Cotton Committee Technological I aboratory 
Teohnologloal Bulletin, Series A, No 17 I imlt Spinning Tests on 
Cimbodla and Uollfsoni Cottons By II P Richardson and Dr A 
James Turner Pp 11 + 24 (Horabay ) J rupee 

The Journal of the Astronomical Society of South Africa Fdited hy 
Ur H Spencer Jones Vol 2, No fi, November Pp 213 204. (Cape 
lown ) 2# 

Report on the Administration of the Meteorological Department of 
tho Government of India In 1929 80 Pp 26+4 plates (Caliiitta 
Government of India Central Publication Branch ) 1 rupee I« 9d 

Indian Journal of Physics, Vol ^ Part 6 and Proci>ediDgs of the 
Indian Association for the Cultivation of Science Vol 14 Part 5 Con 
ducted by Sir C V Raman Pp 473 672 (Calculla) 1 12 rupees 
** id 

Trausactiofis of the Institute of Marine Kngtneeis, inenipomted 
Sasslou 1930, Vol 42 December Pp 889 9A8+xltv (London) 
'•Indian Journal of Physics, Vol 6, Part 0 and Pioceetlings of the 
Indian Association for the Cultivation of Science Vol 14, Part 5 Con 
ducted by Sir C V Raman Pp 578 688 (Calciitu ) I 8 rupees 2# 

Department of Scientlllc and Industrial liesearch Utport of the 
Water Pollution Rnsearch Board for the Year ended 30th June 1930 
with Report of the Director of Water Pollution Research Pp iii + 33 
(London H H Stationery Ofllce ) IW net 
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Publications of the Safety in Mines Bewaroh Board Vol 6 19» 
Reports and Papers relating to Reseank Into Coal Dust, Flrwlampand 
other Sources of Danger in Coal Mlntm. Pp 10 (Loudon H.M 
Stationery OffloB 1 2 d net. 

tmpsrlal Dnpaitraentof Agriculture for the West Indies Report on 
the AgrltuJtural Department St Lucia, 1929 Pp iv+S9 (Caatrlea, 
St I ucla Go^ernmeut Iriuting Office ) ttd 

Journal of the Cheinkal Society Dncember Pp lv + 3588 2791+ x 
(I ondon ) 

British Industries Pair 1981 Olympia fxiodon WH February 16th 
to 27th Otganlsed by the Department of OvorstMW Trade Special 
Overseas Advance edition Pp xvi + 416 + Ad 178+Ad xvl (London 
Department of Overseas Trade ) 1# 

, 1 ,, 1981, Birmingham tnbruaiy 16th to Febniary 

27th OrKsnised by the Chamber of Commerce, Birmingham, being an 
Integinl E*art of the Hoard of Trade British Industries Hair Advance 
^Itlon Pp 241 + Iv+> 04 (London Duparlment of Overseas Trade ) 

Fohkion 

Hinilhsonliin MlNLellHiKouH Collections Vol 84 A llistoiy of Applied 
Entomology (s4jmLwhnt Anecdotal). Hy L O Howanl (Publluilion 
8UtJ6) Ip viii + fl(4 + fli phitis (WuHhiiiglon, D C Smithsonian In 
Htltution ) 

liepoit of till Aeniuautical Research InstituU lokyo Impel lal Uul 
verslty Nfi, 04 Busui^aba Rappn no Onkyogakutekino Soisitu nl tulte 
(Souo 2) (On the Atoustical ProportlftH of roiilcal Horns Part 2) By 
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UunsH ) 
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fiom Peru and itcimdor By M A Carriker Ir Pp 367 876 (Phila 

/cnfcralanstalt Mr MeL'orologiu und Qeodynainlk Pubhkatlon Nr 
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Diary of Societies 

FRIDAY^ Janiahv 28 

^TAL Booikty or Msnioivi (UImam In Children Section) at 6 
KtivAi CoiLBfjK or HuiunoKe or Knoukd, at 6—Prof J W Tudor 
Ibomii HnccAHafiil Graflltig of the ( oniea In PabblU 
iMarrnmoif or MacHAHicAL BxaiMaaRe, at 0 —H N Orealey High 
Preaaure LooomotlvflK 

iNaTiTonoM or Bibotrioal BHotHBiM (IxiDdon Stndenta Seetion), at 
# 16 —Short PaperH on Varjous AapecU uf Lighting 
Borirrv or Cukhioal Ihdubtry (Ohemital Engineering Gronp) (at 
Irlary Hotel l)erb)>, at 6 80 - J C Farrant Modem Oriiidlug 
INSTITIITK or Kuai (at Inatitutloii of Civil Boglneeni) at 6 80 —Dr K 
RUtnimd The Caltulallon of tb* TltermaY Characteriatlca of Re 
genoratora (Melchett f ecture) 

iNHTiTiiTioii or STHiroTURAi fiNuiNaahe (at Chamber of Commerce, 
UlrmlnghamX at OBO —U M Hale Ueinforced Conatructlon at 
Uourneiiionih (Ua Worka 

Booirrr or Chxmical iHnuftTRY (South WaIrh Section) (Jointly with 
Inititnte of Chnmiatry and University (college of Swansea Chemioal 
Society) (at Thnnias a Cafe Swansea) at 7 —Ur R I eeaing Recent 
IniprovnmrntM In Coal Cteaning 

iNrtTiTt'TioN okSthui tuhai KNOiNrKH^ (at Collegfl of Toohnolouy Man 
chestur) at 7 ~A E Pierce Htructurnl Ktiglnectritig in Modi rn Oaa 
ItorlvH 

Wmt or Hcoti^nd Iron and Stybl iNarmiT* (at Royal Technical 
College Glasgow) at 7 1'j— I K Dickie The Coking Industry and 
its De\tilopniant In Ilaiation the Maniifacttire of Iron and Steel 
JuKioR IwHTrroTioH or ENuiMKKHt (Informal Meeting), at 7 30 ~E W 
Tliuiiipson The PrtigieHH and Development of Steam fienerators 
Inkiitution or Stri ctirai Knoiniehs (at Merthant Ventnreis 
Technical CoHngu Hriatol) at 7 80 - M Mtirgnn {•Atlgue of Metals 
Ro\ai 8u( iKTVor MEiiinNi(KpidMniology and Slate Medicine Section), 
nt W IVof K L ( olliH Ri cent VIeWH (pii PiituinokonioBis 
Koval iHariTUTioN or Great Hhitain at 9 —Sir Wll itm Rinug The 
Scattering of Light, 


s t 7 >, Jancari .4 

Rovai iNHTmmoN or Great Britain at H ~ Dr h Lauimaorta Flemish 
Art (1) The Van Fj( ks 


MONDAYt Januahs 2d 

iNOTiimK or Actuakikh at 5—W Palin Kldiiton \alnatinns in 
MiHlcrn C onditloiih 

Rovai (oit^ir or Siirononm (o Kisoland at 6—Prof D H Pat<> 
The Pathological Basis for the Tiefltment of Varloose Veins by Injec 
tioris and Its Boai ing on the Problenis of Thromhosis 
InarriruTtoN or Mkhankai KNuiNrrKs (Oiaduates t^tlon) at tf 46— 
U Wallea Windmills and Millwrlghtlnj, 
iRHTiTUTiON OF Knfl( IHICAI Unoineerr (liifoimal Meeting) at 7—1 
Muiphy and otbnrs DiHcnsalon oft Ueiiable tractioual Horscpowei 
Motnra for Conimeri lal I orpusta 

Inbtitution or Bi bitthical Knoinkbiw (Noith Kasturn Centre) (at Arm 
strong C^jllegfl Newcastle upon lyne) et7—B I oggett 1 he Medical 
■nd aurgical Appllmlluiis of Electricity 
Rovai Sotnarv or Arts at H.-|Jr L C Martin Some Modern 
De^ elopmenlH in MUroacopy (f anUm Lrcturis) (i), 

Rotai Smiary or Mkuk ine (Odontology Section) at 8—Dr A A 
Oainan The ImporUnce oi Sugar In the Diet of the School t hlld 
Royal Gjkhjrapuioal Sotietv at H 30 ~L S B J eakey The Kant 
Afrtnon I*flkeH 


KuRTU-HAOrr Oua«t iMortTurioM ur EjHiiJfiERa ajii> Bu^xfiuiai s 
(Q radiiata SMtloa Joint Meeting) (at Mlulng Inetltute, Newcaatle'cn 
Tyne) at 7 16 —B, Reed Dieeel Klectrlo VebloleH for Railway Senncf^ 
Royal ttooiiry or Aatu, at a 80 —Very Rev Dean Balllle The Reetotu 
tion of St Gfom e Chapel Wludfor Oafltle. 

IwiTJTiiTioM or Blbotrical ENourBina (South Midland Centre) flo 
CentralTechnleal College,Birmingham)—Prof W Cramp TheBirGi 
of Bleotrioal Bnglnaerlnf (Faraday Lectare). 

Inritotioii or Ouemioal BRamiRM (GnMlaataa and StudenU Bactlon) 

—M L Nathan High Temperature Beat Ineulatlon 

THURSDAY, Jarpaby 29 

Diesel BmiiRE Ussas Ashouiation (at Abbey House, Weetmlneter), h* 
8,—Rfli>ort of Committee on Hea\y Oil Engine Working OoeU, 1926-2 1 
Royal tkioiEtY, at 4 BO —W Fernando (u) The Origin of the Meeodenn 
in the Gastropod 1 iyiimnoi ( Puludinn), (b) The Origin and Develop 
ment of the Perlcarulum snd Kidneys In 0htrta,— lj A Harvey ^ 
Studies on Bohlnoderm Oogenesis —I jln(«/os bijtda (Pennant) II 
Aa/ 0 rfaf rubeiiM (Linn ).—J Young The Pupillary Mechanism of thn 
Te loos tea n Msh V ranottcopun §eub«r 

Royal iHeriTUTioN or Great Bbitaie at 6 18 —Prof 11 Dingle Tin* 
Nature and Scope of Physical Science (2) J 

Roy At SoctSTY or Midioihe (Neurology Section) at 8 30 —Sir ChanWy 
Sherrington Quantitative Management of Contraction for lowest 
level CTo ordination (Hnghlliige Jackson Lectuie) 

UuYAi Aprusautkal Bo< utTY (at Royal Society of Arts), at 6 80— 

A Lipplscii Dev elopment and Construction of Sailplanes and Gliders 
R<»yai Aeronautic ALfWiETV (Yeovil Branch) (at Veovli) — H Waddell 
Machining and Working uf Stainlesa Steel 
Sotietv or Dyeka and Ooioubistw (Woet Hiding Section)—Dr S ( 
Barker The Physical Relationshlpa of the Dimcnsluual Cliaractn 
Istloa of the Wool Fibre and their Impoitanrn in Manufacturing. 
Practice 

FRIDAY, Jani ary 30 

Hoyai CoixEfir OF Suboeoks ov Enijiand at 6—Dr D Huntei 
Changps in the Bonos in Hyperpnmthyroidism and Hyperthyroidism 
Institution or Ki riTRirAi RNoiNKERa (West Wales (Kwaniea) Hub 
Centre) (at Coiporatlon Klectrltilv ShonifioinR Hwanseft) at 0 — J 
Urmston Tho Electrical High PrtsHure Testing of Cables and the 
LovallHHlloii of Faults 

North Eant Coabt Inhtitution or ENuiNiEna and SnirBuiiDER* (at 
Mining Institute Nevvcastie-u|)on Tyne), at rt —C F ChristonBon 
The Whaling hactoiy Ship i lA'iitgin, with Some Notts on Wlmling 
Junior Inhtitotion or Bnoineers (Informal Moeting) at 7 30 — W 
I- lab Moslem Metluvdd of Production of Small Machined Woik 
Royal iNarnunoN or G nr at Britain, at 9—Prof G M Trevelvm 
The k Irst Dnrenci of Gibraltar by the Rngiisl) (>ct 1704-April 170^ 
Hv>\ai Akhonautk At SociKiY (Hull ami 1 etds Branch). -Col Hih 
M aster of Seinplll Gilding sno Soaring 
SiKiirrv oi- Dvkhh anu Coi <ti hibth (Scotlish Section)-!) K Collialpe 
Dyeing foi the Scottish Tweed Irade 

SATURDAY, Jani'AHV 31 

Matrematk Ai Ahho< iation (at Bedford ( ollega for Wonifn), at 8- 
Annual Meeting 

Royal iMBTiTirrioM or Great Britain at3 —Di K CaiuiiiaerU Fleiiiisb 
Art (2) Breughel 


PUBLIC LCCTURKS 

SATURDAY, Jamakv 24 


TUSWA^, Tanlakv 27 


Hohniman Mubbuii (koroMt IIlll), at 8 80 - M A Pbillipe Blrde, Pahi 
and Present 


Rovai S(mieiy or Arts (Domfniona and Colonies Meeting) at 4 80 — 
U K W Hnmphniy Air Coinmunicatinni In Africa 

Rovai Bocibty or Medicine (Medicine Section), at 6 —Dr J 0 
Brain well Tlie Prognosie and Treatment of Hiuirt DiRnaan umiplicat 
ing Pregnancy 

Roval Institution or Great Britain, at 6 1 i —Dr J W T WaUh 
The Art of Itluiutnatton (2) 

Buoenicb SoriieTY (at 1 Innean Society), at 5 SO 

INOTITUTION or CiviL ENoiNESHe it F R Freeman The Strength 
of Arc welded Joints 

lEiTiTUTioK or EiKfTRitiAL RkoinEem (North Midland Centre) (at 
Hotel Metropole, 1 ecds) at 7 —C H T Paul and others Informal 
UiMCUdilou on Ihe Oil imineraed Circuit Ureakui 

Inetitution or Kleotrioal Enojnerrs (North Western Centro) (at 
College of Technology, Manchester) at 7 —S O Brown l 4 >ud 
s^kere sinre their Conception with Gramophone I ick ups and 
WirBlesw Uecordiiig Apparatua 

Rovai Puotooraphic SonimrY at 7 —C D Hallam and R B Cox 
Etching Ihree tolour Half Ume by mean* of a Colour Chart — H M 
( artwright A Halpb, and H h Turner Improvementa in Photo 
lithograph) —Dr T Bhiter Price Secondary Reaction* in Latent 
Image formation Influence of Free Alkali Halide 

Qdkkbtt Mk RotR'oi ICAL Cl IJB (it Medical Society of I ondonk at 7 80 — 
OoMlp Meeting 

SBrFFiELD MpTAiTURniPAL Abrociation (at 198 Wcut Street, Shefneld) 
at 7 SO,—F W Howe The Selection of SuitAbtn Steel* for Gear* 


MONDAY, JAMIAHV 2b 

IxmooN StHOoi or Uyiuene and TaopirAT MEiitfiNF (Public HeaUh 
DIvIbIou), at 6 — J C Dawea Public Cleanelug 1 he CouipoMltlou tiurl 
Storage of Houae and Trade HefuRe 

Kino a Coi I EtiK, I>ondon at 6 30—Prof J Barcroft The ConaUnc) 
of the Internal Environment its Evolution and Put pose (BuLcevJ 
ing Lectun * on Ft b 2 and 9 ) 

1UK3DAY, January 27 

London St hool or KooNomes, at 6 —Dr F A Hayck Price* and 
Production (Succeeding 1 ecture* on Jan 2S 2n and 80 ) 

Ihperial CtiLLKiiE OF Scifcm K AND Te( iiNouiov at 6 SO — Prof P P 
Rwald The Theory of Interference of X Raya a* a Domain of Geneml 
Oryaul OpUc* (Succeeding X ecturen on Jan 29 and UO ) 

HFDNKSDAY, January 28 

London S< H<H)i or Hvmene and Tnopn ai Mann ink (Public UeaUh 
Division) at 6 —J C Dawes Public Cleanning The Collection ol 
Houma and Trade RefUae 

KiNoeOoLiEt a, IxiNixiN, at 6 30 —Prof A Pastor ITie Great Age ol 
Dla<K)VBry (2) The RenaUnanca In Sfiain and Portugal 

Belfast MnaEUH AND Art 0All KRv at 8,-C S White Joslah Wedg 
wood and wbat the World owe* to him 


WEDNESDAY, Jani ary 2fi 

Bhiiihh Ahtronueuai AemN iatiun (at Sion College), at fi 
Royal tyoiLKoa or Buboeons or Enoland, at 6 —Prof J PaterBon 
Ko«a Tho Treatnilmt of Cerebral Tumour* with Radium , with an 
Account of Experiments made to study the Effect* of Radium upon 
Oerebrst Tifwue 

Geouhiical Society or London, at 6.30 
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THURSDAY, Jani ary 29 

BcDionRu (xH Lt<iE at fl 13 —8li Philip Hartog Problem* of Modnmi 
India (1) Education 

SATURDAY, January 81 

Borniman Museum (Forest Hill), at 8 80 —Ml*a U A Murray Moat 
AnoUnt Egypt. 
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The Worth of Education 

HE presidential address dehvered on Deo 31 
lost by Sir Richard Gregory at the nineteenth 
annual Conference of Educational Associations was 
entitled The Worth of Science ” Proverbial 
philosophy warns us of the difficulty—even the 
impossibility—of getting a quart into a pint pot, 
otherwise the president might have been able to 
include a few remarks on the kindred subject, 
“The Worth of Education” This subject is con¬ 
troversial, especially if discussed in relation to the 
Etlucation Bill now before Parliament for raising 
the age for compulsory education to fifteen , and 
Sir Richard Gregory may have preferred the 
pnmrose path of peace and order , or he may have 
foreseen, warned again by proverbial philosophy, 
that others, including the present writer, would 
rush in where angels fear to tread 

From this point of view the intervention of 
Sir Ernest Bonn on the following day, address¬ 
ing the Independent Schools* Association, was 
ben iromto As a busmess man, he has for some 
time sounded a booming note like Big Ben into 
our economic darkness May it continue until 
the dawn of a now economic day * Why, he 
asked, did it cost £4 a year before the War 
to give a child elementary education and £13 
to day ? In his opinion, there was no pubbo 
demand for the School Attendance Bill It was a 
“ Bill to educate the child to put the father out of 
work ** The officials of the Board of Education, 
he supposed, exercised their wits by settling 
questions which arose among themselves There 
may be some truth in tins, for those who wish to 
study the question of “ The Worth of Education ” 
in the dry light of science must be impressed 
by the lack of evidence on the subject The 
student of our elementary education in Victouan 
times reads and digests Matthew Arnold’s “Reports 
on Elementary Schools, 1852-1882”, written, as 
his editor says, in a simple and telbng style with 
so much knowledge of our own and foreign 
systems, with so sweet a reasonableness, and 
with so high authority as an expert But he 
will look in vain for corresponding official reports 
to-day 

We are all educationists nowadays As Charles 
Hargrove says, teaching is the most difficult job 
m the world, but “ every parent, teacher, elder 
brother or sister, trained or untramed, themselves 
ill taught, impatient, dogmatic, stupid, ignorant, 
and unsympathetic—all must try, for good or ill** 
There is certainly a need for gmdance and wa 
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should be grateful if the offioials of the Board 
would suspend for the time being thoir discussion 
of the questions which arise among themselves m 
order to give the pubho trustworthy information 
about the condition of the schools of England 
For, failing such evidence, the pubhc may draw 
conclusions, possibly wrong ones, from unoflScial 
pubhcations, such as Ethel Maimin’s “ Confes¬ 
sions and Impressions ”, a book written by an 
onginal author who in happier circumstances 
might have become President of the Board of 
Education 

Ethel Mannin and Sir Charles Trevelyan, the 
President of the Board of Education, have this in 
common—that neither profited much from school 
education, though we are not disposed to accept 
an pied de la lettre Sir Charleses denunciation of his 
old school, Harrow, with its distinguished roll of 
old boys Ethel Manmn tells us that during the 
War she was a pupil at a pubhc elementary school 
and was told to write an essay on patriotism, a 
suitable subject Having heard her father quote 
Dr Johnson’s dictum, “ Patnotism is the last 
refuge of the scoundrel ”, she naturally worked 
it into her essay For this piece of flagrant sub 
versiveness she “ was called up before the head 
mistress, lectured on the wickedness and stupidity 
of my attitude, and caused to kneel for a whole 
morning m the school hall, a punishment popular 
in the school ” Her spirit was not broken She 
failed, however, to obtain a secondary school 
scholarship, collapsing miserably m the viva voce 
examination I The examiners thought her stupid, 
but as she observes “ I knew I was not stupid, but 
only that 1 had not their kind of non stupidness ” 
Wise child ' 

* Expert ’ IS no doubt a much - abused word 
Mr Henry Ford tells us that so soon as a man calls 
himself an expert, he bundles him out of his works 
Ethel MAnnin would not claim the proud title of 
educational expert, but her evidence seems to be 
very much ad rew, pomting as it does to the need 
for improving our existing elementary education 
before extending its scope The most remarkable 
thing about the discussion of the present Educa¬ 
tion Bill 18 that the opimons expressed on its 
fundamental principles have been, with few excep¬ 
tions, unfavourable The Bishop of Gloucester 
stresses this point in his letter to the Ttmes of 
Jan 10 “I do not suppose”, he writes, “that 
any educational reform of the magnitude imphed 
by the proposed Hadow schools has ever been 
introduced with less authority behind it It has 
really nothing to support it except a Departmental 
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CJomnuttee and a good Press ” , and lat^, in the 
same letter “ It is obvious that the proposal to 
raise the age of compulsory attendance at sohooU 
meets with only a limited approval ” 

In a short ariicle it is not possible to sum 
manse the views which have been expressed 
on this question , but readers of Natube will 
respect the opinion of Sir William Pope, as given 
in his Norman Lockyer lecture to the Bntish 
Science Guild “ There is little to indicate ”, ho 
said, “ that a rationalisation of our educational 
methods is in progress Those who have to deal 
much with the young, realise that many, from 
classes of society, are so poorly endowed mentally 
that all but the rudiments of education are wasted 
on them Others, again drawn from ever} 
stratum of society, are intellectually so gifted that 
their education may bo profitably extended until 
well into the twenties ” No one will suspect this 
distinguished chemist of a desire to create ‘ wage 
slaves ' 

Manual work is sometimes the best method of 
developing human personahty “ I don’t hke work 
—no man docs ”, says one of Conrad’s characters, 
“ but I hke what is m work—the chance to find 
oneself—^your own reabty—for yourself, not fj 
others—what no other man ever knew ” Regi 
mentation, however distasteful to the English 
people, 18 necessary to secure that all children learn 
to read and write and to do sums, though, as reganis 
the last accomplishment, many of the wise and 
eminent pass through life by using their fingers, 
Nature’s abacus But the shades of the prison 
house should begui to lighten befoie the growing 
boy as soon as he has acquired these rudiments 
of knowledge Part time education, Mr Fisher’s 
golden calf, before which the whole educational 
world prostrated itself a few years ago, is now cast 
down—unfortunately, we think, particularly as 
regards works’ schools 

What 18 most to be regretted, however, is the lack 
of common sense shown in the discussion of these 
vital questions Sir Ernest Benn (loc oit) said that 
in 1830 very little common sense in regard to 
education was to be found We will show our 
possession of this rare commodity by bnngmg 
this article to a close before it becomes discur 
sive—and how better than by reproduemg Sir 
Richard Gregory’s quotation m his address on 
“ The Worth of Science ” from Descartes, who 
said that he studied science “ to learn how 
distinguish truth from falsehood, m order to be 
clear about my actions and to walk surefootedly 
m this life ” T Ll. H 
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Geometry of Four Dimensions. 

Otomelry of Four Dtmenstons By Prof A R 
Forsyth Vol 1 Pp. xxix + 468 Vol 2 Pp 
XI + 620 (Cambridge At the University Press, 
1930) 75s net 

HIS work, which is primarily a formal treatise 
on the dififerential geometry of curves, surfaces, 
and threefold regions in ordmary homaloidal space 
of four dimensions, follows fairly closely on the lines 
of the author’s very well known treatise on differen¬ 
tial geometry in a three-dimensional space Prof 
Forsyth naturally prefers, however, m a treatise of 
this kind, not to assume, on the part of the re^er, 
any previous knowledge of the elementary raetncal 
properties of lines, planes, and planar throefolds in 
four dimensions, and he devotes the first half of 
his first volume, therefore, to a very systematic m 
vestigation of such properties, partly as a founda¬ 
tion to the subsequent theory, and partly for their 
own sake This section of his work includes, there¬ 
fore, a consideration of such concepts as the four 
direction cosines of a line and the six orientation 
CO ordinates of a plane, leading up to a very com 
plete set of formulm for the inclination and other 
j>ropertiofl of lines, planes, and throefolds in four 
dimensions , and though some readers will prob¬ 
ably claim that part of this work could have been 
simplified by making use of the projective aspect 
of metrical four space, and in particular by intro¬ 
ducing the concepts of solid at infimty and absolute 
quadric, yet no one will deny that the author’s 
treatment is very clear and adequate os it stands 
He concludes this more elementary work by a 
chapter on what he calls globular representation of 
directions, analogous to spherical representation 
in ordmary space, and uses this m the analysis of 
general fimte or infimtesimal displacements of the 
orthogonal frame of reference 

The remainder of the first volume is taken up 
with the foundations of the differential theory of 
curves and surfaces in four dimensions, the analysis 
involved being very analogous to that in Prof 
Forsyth’s former treatise referred to already He 
proceeds in particular to estabhsh the properties of 
a curve at a point of itself, namely, the natural 
orthogonal frame of reference at the point, the 
curvature, torsion, and tilt of the curve, and the 
centres and radii of circular, spherical, and globular 
curvature Ho investigates also the curves, ana¬ 
logous to the helix m ordmary space, which have 
constant curvature, torsion, and tilt, and also those 
for which the ratios only of these are constant In 
Chapter ix he considers the dual aspect of a curve 
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as the edge of regression of a developable generated 
by the mterseotion of consecutive sohds of a simply 
infimte family, and further on, he interprets the 
various developables associated with a curve , and 
finally, in Chapter xi he fimshes off his work on 
curves by outlinmg briefly the general theory of a 
curve in any number of dimensions 

The chapters on surfaces wh ich occupy the 
remainder of vol 1 provide a most fascinatmg m- 
vestigation, presented with delightful clanty and 
skill of CKposition It appears that a surface in 
four dimensions is a much more interesting con¬ 
struct in some ways than one in three dimensions 
It has, for example, at any point 0 of itself, a 
normal or orthogonal plane N instead of a unique 
normal lino as m throe dimensions, and it appears 
on one hand that the intersections with N of the 
normal planes at points consecutive to 0 lie on a 
conic in N called by Komnierell the churactensiic 
conic of the point 0, while on the other hand, the 
centres of circular curvature at O of geodesics 
through O lie on a lenuuscate m N which is in fact 
the pedal of the conic in regard to () Not only so, 
however, for it appears m addition that there are 
four principal radii of circular curvature of geodesics 
through O, and these tuin out very nicely to be the 
four normals from O to the characteristic conic, 
while the feet of the normals, which incidontally are 
points of contact of the come and the lomniscate, 
arc the centres of curvature on the four raxlii m 
question Prof Forsyth has certainly succeeded 
m giving a fine account of this fascinating theory 
In the second volume tiie authoi begins by laying 
the foundations of the theory of curved throe 
dimensional regions in space of four dimensions 
He defines such a region by giving expressions for 
the CO ordinates in teims of those parameters, and 
after obtaining the fundamental quadratic differ¬ 
ential form for an arc clement on the region, he 
places on record all the necessary relations between 
the various associated magmtudes, includmg ex¬ 
pressions for the parameter derivatives of the co¬ 
efficients of the fundamental quadratic form in 
terms of Chnstoffel index symbols, formulse ex¬ 
pressing those of these latter which belong to one 
kind in terms of those of the other kind, and 
formulae for the fifty-four derivatives of Chnstoffel 
symbols of the second kind, obtaimng finally the 
complete set of six Gauss and eight Codozzi rela¬ 
tions between the coefficients of the fundamental 
and secondary quadratic differential forms Pro- 
ceedmg then to extend to a region the various 
notions already familiar in regard to a surface, he 
gives one chapter on hnear curvature and hnes of 
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curvature on a region, another on propertiee of 
geodesics and geodesic polar co-ordinates, a third 
and most interesting chapter on geodesic surfaces 
and the two measures of superficial curvature, the 
Riemann and the additive, associated with any 
onentation of a tangent plane at a point of the 
region, together with an investigation of their 
pnncipal values , and he adds a fourth chapter on 
properties of loci of centres of curvature 
In treating next of general properties of surfaces 
in a region as distinct from those of a surface m free 
homaloidal four-space, he is careful to point out the 
important properties of tmmerston possessed by the 
former relative to the regions m which they lie, 
as, for example, the measure of deviation of their 
geodesics from the geodesics of the region He 
obtains, however, all their spatial properties and 
curvatures as well, relating these wherever possible 
to properties of the region 
After an illustrative chapter on ovoidal or quadno 
regions, the author gives next an introduction to 
the theory of mimmal surfaces m four dimensions, 
first in regard to surfaces of mimmal area existing 
in free space, and secondly in regard to surfaces 
whose area is minimal on a region contained m such 
a space These latter are, of course, of great im¬ 
portance as being the most obvious generalisations 
of the all-important geodesic curves, and Prof 
Forsyth obtains their characteristic property, 
namely, that their additive measure of regional 
geodesic curvature is zero Nevertheless, one feels 
mchned to think that these surfaces might surely 
be made to play a more important part than they 
seem to at present Prof Forsyth, however, 
evidently finds a more stimulating topic in his 
succeeding work on minimal regions 

In Chapter xxiv the author sketches the theory of 
the various curvatures, linear, superficial, regional, 
etc , of a manifold of n dimensions m space of n -f-1 
dimensions, obtaining also their pnncipal values at 
a pomt He obtains finally, without reference to 
the absolute differential calculus, the pnncipal 
values of all the curvatures at a pomt m terms only 
of those of the bnear curvatures there One cunous 
fact which emerges here is that although for surfaces 
m ordinary space the coefficients of the secondary 
quadratic form are not usually expressible m terms 
of those of the fundamental quadratic form, yet for 
a majufold of n dimensions in (n +1) space (n >3), 
the corresponding coefficients are in general so ex¬ 
pressible—a most interesting result 
The rest of the work is taken up with a systematic 
investigation and geometncal mterpretation of the 
oonoonutants of oonfigurationB in quadruple space 
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For this purpose, Prof Forq^h uses by preference 
Lie’s theory of contmuous groups, which he bdieves 
to have certain defimte advantages in this con¬ 
nexion over the method of the absolute differential 
calculus He considers m Bucoeeave chapters con¬ 
comitants of curves, surfaces, and threefolds, and 
includes in the last chapter complete systrais of 
concomitants of a region, of grades three and four, 
m terms of which all others of the same or lower 
grade can be expressed J G S 


Concerning Ceramics. 

(1) An JSnci/cIo 2 )€edia of the Ceramic Industries 
being a Guide to (he Jfofenofe, Meikods of Manu¬ 
facture, Means of Recognition, and Testing (he 
various Articles produced in (he Clayivorking and 
Allied Industries By Alfred B Searle In 3 
volumes Vol 1 Pp xxvii + 391 Vol 2 
Pp 462 Vol 3 Pp 384 (London Ernest 
Benn, Ltd , 1930 ) 63s net each volume 

(2) LHatomaceous Earth By Robert Calvert 
(Amencan Chemical Society Monograph Senes, 
No 62 ) Pp 261 (New York The Chemical 
Catalog Co , Inc , 1930 ) 6 dollars 

(3) Some Writers on Lime and Cement from CaU^ 
to Present Time By Charles Spackman Pp 
xvii+287 (Cambndge W Heffer and Sons, 
Ltd , London Simpkm Marshall, Ltd , 1929 ) 
16s net 

(1) XN attempting to amve at an estimate of the 
-L utihty of this complex work—Searle’s 
“ Enoyclopsedia ”—the reviewer first commenced 
to trace out the ramifications of various subjects, 
but the constant distractions provided by mterest- 
ing notes on totally different matters made pro¬ 
gress slow and uncertain This method was then 
discontinued in favour of a system of ‘ dipping ' on 
single topics, some of which were very familiar ta 
the reader and some the reverse Continuing this 
method for a few months rather drastically altered 
his first impressions It is not difficult to find a 
vanety of mistakes, and by these to frame a con¬ 
demnation of the work What is more difficult is 
to view the work fairly from the point of vantage 
of the normal user, that is, one frankly seeking 
information 

The book is full of pleasant surprises, on the 
other hand, much is omitted which one might 
fairly expect to find The author largely forestalls 
ontioism of his imperfeotions by suggesting that 
the work, to be done perfectly, could not be accom¬ 
plished by any man, and that, with all its imperfec¬ 
tions, it might still be very useful, and so it is. 


January 31, 1931] 


NATURE 


167 


Its primary appeal, properly enough, is to those 
who have, so far, not had muoh contact with the 
object of their inquiry Nevertheless, there is an 
unposing array of articles of a very high standard 
Examples are the articles on electnoal insulators 
and porcelain, hardness (of ceramic matenals), 
plasticity, roofing tiles, rope haulage, and somi-dry 
process A very valuable feature of the book is the 
inclusion of fairly extensive references to the htera 
ture In this respect, if no other, the research 
worker and technical man, engaged in the task of 
collecting information on a new venture, are sure 
to be well repaid by including this book as a means 
of ready access 

Although the work is, on the whole, well balanced^ 
the reviewer feels that there is less vitahty and 
intimate appreciation shown in the articles relating 
to pottery practice than in the other numerous, 
and chiefly ‘ heavy clay wares *, branches Informa 
tion relating to kilns and ovens for fine ceramic 
goods seems disproportionately small, though this 
can be oomiiensated by use of the references In 
this connexion, a misrepresentation of accepted 
theory is to be found in the article on continuous 
chamber kilns, where it is stated that “ A further 
disadvantage is that hot air must pass downwards 
through the chambers to be heated , this is m the 
opposite direction to its natural flow, so that it is 
difficult to ensure the heat being uniformly distn 
huted ” The article on “ Output of Kilns '' might 
have been expected to give typical figures for 
different kilns and products, whereas the informa¬ 
tion afforded is limited to the acceleration of hnck 
kilns and general remarks about chimneys, founda 
tions, leakage, and wet fuel 

The article on drying, though founded on the 
excellent treatment by Bourry, has a rather antique 
aspect for a modern work and would have been 
improved by the infusion of idecis from, for example, 
the work of Fisher and of Sherwood The author 
bravely copes with the causes of defects m drying, 
but seems to explain them in terms which leave 
the reader no wiser He refers to the importance 
of a knowledge of the ratio of the rate of evapora¬ 
tion to the rate of diffusion of water in the body, 
and that this ratio must be found for different 
materials, and ehapes, by tnal, before such defects 
con be cured Now, a ratio, being a number, 
needs an instrument, or instruments, for its 
measurement One never hears of such being used 
m practioe, and, in fact, such problems are solved, 
on the works, by hit-and-mias methods Further¬ 
more, it 18 certain that the diffusion of moisture 
in clay becomes more and more difficult as its 
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shrinkage progresses, and a piece of olayware, 
particularly if thick, has a moisture gradient, with 
corresponding variations of resistance, from the 
inside out to the face The state of affairs is such 
that the ratio must be different for every part of 
the article and every interval of tune during the 
course of the drying 

In dealing with the high temperature side of 
ceramics, a large number of phase diagrams is 
reproduced Many of these are well placed, but 
some appear to be purely ornamental, as no refer¬ 
ence IB mode to them, or explanation of the marked 
points, in the text Future editions will, no doubt, 
amend this 

The article on baniim carbonate should dis 
tinguish between the relative utility, as a cure for 
troubles due to soluble sulphates, of the precipi¬ 
tated substance and of ground wi then to 

In dealing with daub for kiln wickets, etc , a 
better statement sboukl have been given of the 
making of a suitable mixture, sufficiently adherent, 
and, above all, free from such shnnkage as gives 
rise to cracks on drying 

The question of filtration of ceramio body gbps 
18 one of very groat importance, and whilst many 
aspects are well treated, it is regretted that due 
emphasis is not placed on the foot that clay filters 
itself, the filter cloth being merely a support, and 
that, being to some extent colloidal, the pressure 
of filtration has much to do with the ultimate 
residue of water in the cake, apart from its effects 
on the speed of working 

The reviewer would like to put forward a plea 
for that important clay working area, North 
Staffordshire, in the matter of the use of the term 
marl It is the custom of that district to refer to 
the local fireclays as ‘ marl \ without any suggoa 
tion that they arc inferior in refraotonness due to 
the presence of lime, which they are not Tb^ 
confusion which anses is one which could readily \h 
cleared up m a work of this nature 

Among defimtions which will prove misleading to 
the student, though clearly not intentioiial, are 
“ Ration—One of a pair of electrodes ”, and, under 
” Quartz ” angular rotation in degrees per min ” 
There is a number of other mistakes, doubtful 
statements, and cases of bad construction in this 
article They appear sporadically in a work which 
is, on the whole, well edited The article on plas 
ticity, in spite of its general good quahty, suffers in 
this way The thickness of the water layer on clay 
particles m a plastic mass is given as 1 00006 in , 
alumina- for alumino-, W E Emery for W E 
Emley, Emerly for Emery, and Jaohum for Joohum 

xl 
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The tabJcH giving the composition of seger cones 
are in need of editonal attention 

1 ’ho reader of this rather fearsome sample of 
objections and errors might be influenced to avoid 
the book That would not be the reviewer’s wish, 
considenng the very wide scope of the work, its 
undoubted helpfulness for ready reference, and the 
considerable opportunities afforded by the litera¬ 
ture rehrcncoH of eliminating errors by closer 
inquiry Mr 8earlo is certainly to be congratu¬ 
lated He has greatly lessene<l the labour for 
those who may follow in his footsteps, anti, 
in the meantime, provided a useful guide for 
busy men 

(2) (''alvert’s “ Diatomaccous Earth ” is a very 
worthy addition to the American Chemical Society’s 
Monograph Series, which already includes books 
of the greatest inteiest to the ceramic ttKjhnoIogist 
Amongst these may be mentioned Sosman’s 

' Properties of Si boa ”, Sved berg’s “ Colloid 
Chemistry ”, and Vail’s Soluble Sihcates in 
Industry ” The use of diatomoceous earth, or 
kioselguhr, for high ttmjierature insulation has 
very greatly increased in the last decade, and no 
better subject for a monograph, collecting existing 
information in a useful form, could have been 
chosen The same remark applies, with equal if 
not greater force, with reference to its use as an 
aid to filtration, notably of sugar syrups, and os an 
addition to Portland cement Whilst these are the 
chief uses of kie-selguhr. it has many others depend¬ 
ing on its fine pore structure, polishing powers, and 
reactivity with Lme and alkalis 

Calvert deals with the natural ongins, properties, 
and uses of his material in a manner which loaves 
little to bo desired The illustrations and refer 
enoee are copious and well chosen , ready refer 
ence is facihtated by good indexes The paper 
and binding are of good quality Very few od 
verse criticisms seem possible a few cases of 
faulty construction and printers* errors occur 
For those who prefer to think of furnace tempera¬ 
tures in terms of Centigrade degrees, the almost 
invariable use of the Fahrenheit scale involves 
frequent mental arithmetic The importance of 
the Daiush deposits has not, ji^rhaps, received its 
due, but as the development m this area has been 
chiefly recent m date, it will perhaps receive more 
attention in a future edition The work undoubtedly 
deserves a special place on the bookshelves of every 
ceramic technologist 

(3) All those who have cause to search the 
literature for hietoncal information on calcareous 
ce^nts and hme will be grateful to Charles Spack- 
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man for collecting the results of his researches 
m this volume The work commences with short 
deflmtions of a large vanety of cements, and an 
index to the names of the authors whose works are 
dealt with chronologically in the main body of the 
book The works abstracted or described range 
from Marcus Porcius Cato, 234-149 b c , to the 
modern works of Knibbs and Eckel and the pub¬ 
lications of the Building Research Board The 
reviewer has notCMi a few minor errors, but, on the 
whole, the book has been well edited It concludes 
with a suitable subject index S R Hind 


A Late Greek Manuscript on Alchemy 

Union Amddmtque Internationale Catalogue des 
inanuscrtOi alckimiques grecs Pubb^ sous la 
direction de J Bide/, F C'umont, A Deiatte, 
Sir Frederic Kenyon, O Lagercrantz, J Ruska 
et C O Zuretti Tome 7 Anonymi de arte 
mctalhca sen de motallorum conversione in 
an rum et argentum Edidit C O Zuretti Pp 
lx+466 (Bruxelles Maiince Laraertm, 1930 ) 

HE earliest treatises on chemistry were com 
posed m Hellenistic Egypt (Alexandna) 
during the first centunes of the Christian era, 
Their language was Greek (koivti), and thoir con-* 
tinuations in the Byzantine period, for example, 
under Herachus {a d 610-041), present no now 
features After the Mohammedan conquest of 
Egypt in A D 640, the treatises passed into an 
Arabic dress, and from about ad 1100 they arrived, 
in a sadly corrupted form, in the west in the shape 
of Latin versions (or ‘ perversions ’) made m Spam 
The original Alexandrian treatises have been 
published, with translations, by Berthelot and 
Ruelle ( ‘Collection des alchimistes grecs”, 3 vols , 
Pans, 1887-88), and, although from time to time 
threats of an ‘ improved ’ edition have been put 
forward rather fretfully by German scholars, this 
pubhcation is likely to remain for some time to 
come the basis of our knowledge of the earhest 
chemistry The pnncipal manuscripts and their 
contents have been known for a long lime , in the 
selection of texts for pubhcation or repubhcation 
the advice of a chemist would no doubt prove 
useful, since the interest and value of such texts 
vary considerably 

That the Latin versions were sometimes re¬ 
translated into modem Greek was well known 
Berthelot (” La Chimie au moyen Age ”, vol 1, p 
165 , i6 , “ Introduction k la chimie des anciens et 
du moyen Age”, p 207) bad directed attention to 
a cose in point, the work ” n<T/[>ou toC 0€oicTo»'tKO!> 
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T^y rexyT^v r^s dpx^ffiUs *\ which is merely a 
translation of a Latin work attributed to Albertus 
Magnus Some of the “ Traitds techniques pub 
bshed by Berthelot ('* Collection ”, 321 f) also 
appear to be of this character 
The work edited by M Zuretti, with great care 
and skill, which is now before us, appears to bo n 
translation made about the fourteenth century in 
Italy from a Latin treatise or treatises, probably in 
turn translated from Arabic sources Tlit date and 
language of the treatise will be sufficiently ob\ious 
from the small chrestomathy which follows 


ipovpy^Xov , 
f^30Tl KaV<TTlK(^ , 
a\6i vlrpov Aai ^opax^ov^ 

€(s oitpii>6.\ioy , 
Cifxp.wviaKov , 

tv (TUXip (axungta ), 
d/Xat filTpQvfi 


/XTQTOV prap^jTOV 

t 6 ariyKdp tv i\o.iov itponJD\i 
piiTikhv , 

tv ^Ovl(p TTl KVip ; 

4v tfyidXyi (for a ffask) 
p(}Tov\ov apatvthbv , 
f'5u;p (aqua viitie ), 
flXat dX^aXi Ka\oi'^i4vi}^ 
(r6fa {aoda ), 

dXttf TTjt Wrpaj (sal petrae) 
fiXaroT Tov raprapov 


The theory of the composition of metals from 
mercury and sulphur, which is attnbuUd to 
Hermts Tnsmegistus, is given in the usual form 
the four ‘ spirits ' (that is, volatile bodies, a dosigna 
tion which appears in the Alexandnan treatises) 
*kro mercury, sulphur, arsenic, and sal ammoniac, 
although the latter is said to be really a salt, not a 
spirit The word xenon, which usuall^y means 
simply ‘powder* (XctWoi/€ts is, for some 

reason, not translated by tJie editor An unusual 
feature is the classification of some metals as 
‘masculine* (for example, iron), which may have 
an astrological basis 

The only actual authority quoted in the tc\t 
appears to be “Solomon the soldier” (Kara rw 
i.o\o/x(ukTtt TOV trr/MiTtwTjyv), although Arnold of 
ViUauova appears in the table of contents Sub 
limation is dvdpatrt^ the Alexandnan term is 
Some of the recipes have the ending charac tenstic 
of a Byzantine treatise <rvv Otift (Stephanos in 
Ideler's “ Ph>8ici et medici Graeci mi notes ” 
vol 2, pp 199-253, each chapter, title, of 

which has it) There is an attempt at a lexicon of 
concealed names (p 174), and no doubt many (d 
the names of substances m the recipes are of this 
character, since the chemical o)>erations as given 
are frequently impossible A very curious name is 
aXas TO dXapTrphr (sal aUmbroth, used, according 
to Kopp, “ Geschichto ”, vol 4, p 195, for a 
mercury salt by Paracelsus “or perhaj^s earher 
in our treatise it is a mixture of alkali salts) 
Mineral acids (I'VJw/a appear, as well 

as rectified alcohol 
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Several words are left untranslated by the editor 
(1) kqpov vtovp Tt/tioi (p 216), given os cenm- 
n^um pretiomirn (? “ precious ointment ”, as pvpov 
[iapvTipov in Matthew xxm 7), the translation on 
p 217 seems defectiv’^e in some respects , cerahon 
is an operation (lescnhed in the early Alexandnan 
IreatispR and is d( n\ ed from the old encaustic 
painting in four colours black, white, vellow, red, 
in wax, thes<* colours being mixed on the palette, 
KifpoTtiKis^ over a small hra/ier (shown in Berthe- 
IoI’h, “ Jntroduct ion ”, ]) 140 hut there erroneously 
called K ‘ bain mane ”) , (2) T^qpthL (probably 
lolated to ^>]pto\) ^ (3) n-aptnnvnxp (indexed as 
^ fraiui) gallice sajnn ^ v\hieli is improbable 
IS gum araba m Ruhland s ‘ Lexicon”, 
1012, p 4t2) , (4) ii<i(rTL\iov, which dissolves iron 
and all bodies and is pt^rr/i/ufn Ompuo-Ttn , perhaps 
an acid distilled in the alembic ( instrument de 
V errt, en forme do patrTaptoi in Synesios , Berthe 
lot, ‘ Introduction , p 164) (5) oaoi (p 320 , 

perhaps ^xpoi ^ as it is among \ollow and red 
colours) (^)ondaniqne rhinese iron), 
etc 

The mention of a revtrbcratory furnate (<f>ovp 
itkkiox pifjtpiiTrtparioyi^ p 202, etc ) seems an 
early ifference reverberatory hre (trip pt/^tpn 
7r€paTt(mLs , p ^08) is ilso used The use of 
the revtrbciatorv furnace in England is said by 
Bishop Watson ( ‘ (^hemical Essays ”, vol 1, p 33, 
vol L p 27), when it is called a cujiola) to date 
only from the end of the seventeenth tentury 
The Latin lianslation appears to bo technically 
fairJv good (Otfox translated as aes on p 383 has 
escaped the list of corrigenda on p 40^) , the 
i<quiroments of (hemists would }>eiter be mot by 
French or English The chemical interest of the 
treatise is small , most of the recipes given seem 
to liave lieen copied unintcJligcntl}’^ by the compiler 
of the manuscript, which appears to contain 
matenal of very vaiious dates Some parts are 
derived from \Iexandnan or early Byzantine 
material , others hayc3 certainly come from Arabic 
versions, whilst others seem quite late and are 
probably derived from Itahan recipe books almost 
contemporary with the date of compilation of the 
MS It 18 perhaps noteworthy that the treatment 
[ of jHgmcnts finds no place in the treatise, whilst it 
occupies most of the space in Italian recipe books 
of the same or somewhat later jK^nod 

We have to thank M Zuretti for tho v ery success 
fill result of his difficult task of ccbting this interest 
mg work and for the excellent index which accom¬ 
panies it 

J R Partington 
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Our Bookshelf. 

AUen a Commerctal Organic Analyaia Vol 8 
GlucostdeSy Non Qlncoetdal Bitter PrincipleSy 
Enzymes^ Putrefaction Bases, AnxTnal Bases, 
Animal Acids, the Cyanogen Compounds, the 
Proteins, the Digestion Prodwis of Proteins 
By the Editor and the following CJontnbutors 
tJubu» Grant, G Barger, K G Falk, Philip B 
Hawk and O Bergeim, G H Buchanan, S B 
Schryver and H W Buston Editor Dr C 
Ainsworth Mitchell Fifth edition, revised and 
partly rewritten Pp x + 761 (London J and 
A Churchill, 1030 ) 30^ 

Nkarly twenty years have elapsed since the issue 
of the corresponding volume in the fourth edition 
of “ Allen’s Commercial Organic Analysis ” Prob¬ 
ably in no field of anal^dical work have more 
changes taken place during thia perioil than in the 
subject matter under review, and particularly in 
the sections on nitrogenous constituents of animal 
and plant materials The present \oIume is, there 
fore, practically a new book The general subject is 
considered in a senes of well written monographs 
by specialists in their respective subjects, and the 
high standard of the previous volumes has been 
maintamod 

As pointe<l out by the editor, there must of 
necessity be a certain amount of overlapping in an 
exhaustive work of this t>pe wntten by a large 
number of experts Thus, enyymes are considered 
in their relation to glucosides and elsewhere in the 
book from a different aspect, namely, in their 
connexion with the hydrolytic dissociation of pro 
terns On the whole, however, the hook gains by 
such repetition, since the subject matter is con 
sidered by each specialist from a different aspect 
Again, in a (onsideration of the subject matter of 
‘ ammal bases ’ certain related compounds have 
been discussed already in previous volumes (pyridine 
derivatives, inononammes, etc ), while some related 
compounds aie reviewed in the section on putre* 
faction bases ’ In this section, therefore, the 
author has been able to omit these from his review 
Even with these omissions this section on ‘ ammal 
bases ’ extends to more than 180 pages, and 
constitutes a veiy complete thesis in itself, on this 
difficult subject The sections in the present volume 
on the analysis of pioteins and on the digestive 
products of the piotems are the last contributions 
of the late Dr vS B Schryver to this branch of 
chemistry It is of mterest to note that it is 
intended to include a tenth volume in this series 
which will include recent advances and also a 
complete indtx to the whole series 

J Rkill\ 

Oestult Psychology By Prof Dr Wolfgang Kbhler 
Pp XI+ 312 (London G Bell and Sons, Ltd , 
1930) 16^1 net 

Thb author in his preface a^logises for his difficulty 
in presenting Gestalt psychology in a foreim Ian 
guage , one may say at the outset that his English 
IS much better than that of manv writers to whom 
it IS the mother-tongue The author also points out 
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that the subject matter as presented reeembles a 
promising start rather than a complete achieve¬ 
ment It IS a'pity that this useful pomt of view 
18 not maintained as the tone of the actual exposi¬ 
tion, for that appears to be rather unnecessarily 
controversial and dogmatic 

To express the Gestalt theory m a few words is 
impossible It arose pnmanly out of the expen- 
mental study of space perception, and the results 
of this study led to dissatisfaction with the prevail¬ 
ing theones and the formulation of what is known 
as the Gestalt theoiy The word Gestalt has too 
much significance, unfortunately, in the German 
language, and its English equivalent too httle 
It IS used to mean ‘ form ’ or ‘ shape but also a 
state or process, or a segregated whole, and the 
theory is appli^ to most of the phenomena of 
sense perception, and then to processes of thought 
The author discusses the properties of organised 
wholes, behaviour, association, reproduction, and 
insight, from this point of view The varieties of 
directed attitude are held to be due, not to instincts 
or pre existmg drives, but to the actual situation 
In experimentation the Gestaltists have done 
excellent work, and their challenge has been a 
useful stimulus, but a book of this size ought not 
to omit such contemporary work as that of Prof 
Spearman 

The hypotheses put forward involve both physio 
logy and physics, and the truth cannot be estimated 
yet “ All expenenoed order m space and time is 
a true representation of a corresponding order in, 
the underlying dynamical context of physiological 
process ’’ We do not know Although there arc 
constant references to the expenmcntal data, yet 
few details are here given Less repetition and 
fewer analogies from physics would have added 
considerably to the value of this nevertheless 
important commumoation 

The Aquatic (iV'ato^) Stage of the British Dragon- 
fies (Paraneuroplera) By Wilbam John Lucas 
(Ray Society Volume No 117, for the Yeai 1930 ) 
Pp XU +132+35 plates (London Dulau and 
Co , Ltd , 1930 ) 255 

In this work the author desenbes and figures the 
last immature instar in each of the forty-two species 
of dragonflies found in Great Britain Since the 
whole of the early life of these insects is passed m 
water, and lasts on an average about two years, 
it 18 not surprising that the complete biology 
of very few of the species has been followed 
There is consequently a large field open for the 
enthusiastic naturalist to explore as regards 
these insects In the introduction to this veSume 
the general structural details of the immature 
stages of dragonflies are explamed, and with this 
information the reader is enabled to pass on to 
the diagnostic keys to the nymphs or naiads, as 
they are variously termed, arranged in famihea, 
geneia, and species The use of these keys will 
enable any mven example to be traoed down, 
and this preliminary determination can then he 
confirmed by reference to the detailed speoiflo 
descnptions given m the general text 
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At the end of the book there u a wealth of 
ooloored and half-tone plates, which are reproduced 
in all cases from the author’s personal drawings 
in theee plates the entire n^ph, or naiad, is 
accurately figured, together with the mentum and 
palpi In the suborder Zygoptera one of the 
caudal lamellae is usually represented A 
monograph so complete as the present one is 
obviously the result of many years^ patient search 
and observation In some oases the livmg stages 
have been procured and the descriptions and 
illustrations made from these , m others, spirit 
material has been utilised, while for a considerable 
number, recourse had to be made to the exuviae 
out of which the imagmes hod emerged The 
author has appended to his descnptions notes 
relative to the habits, etc , of the different species 
Although all the species are carnivorous, little 
seems to be known relative to their actual prey 
and whether they exercise much discrimination 
in this respect 

The present volume is well up to the standard 
of other volumes issued by the Ray Society, and 
both that body and the author are to be congratu¬ 
lated upon its production ADI 

The Neuxomen Society for the Study of the Ihatory 

of Engineering and Technology TraneacitonSy 

Vol 8, 1927-^1928 Pp xi + 196 4^ 23 plates 

(London The Newcomen Society, 1920) 20s 

Vol 8 of the Transactions of the Newcomen 
Society contains ten pajiers read during the winter 
1927-28 and during the summei meeting of the 
latter year at Stourbridge, two notes and com- 
mumcations , a subject hst of books and pamphlets 
relating to the history of technology, 192(>-30, 
a list of members , the annual report, and 23 
finely produced plates As usual, the range of 
subjects IS a wide one, the papers including those 
of Mr E W Anderson on the development of 
the organ , of Mr T Rowatt on ^all^vay brakes , 
of Mr J E Hodgson on James Sadler of Oxford, 
and of Mr J W Hall on the making and rolling 
of iron 

Two papers respectively by Engr Capt E V 
Smith and Mr L F Loree deal with the early 
history of steam navigation in England and 
America In that by the former is an account of 
the machmery of the ss Victory in which Capt 
John Ross set out in 1829 to discover the North 
west Passage From Ross’s account of his long 
sojourn m the north, it was known that the 
machmery proved a failure, but hitherto nothing 
was known of its construction Particulars and 
sketches of it were found a year or two ago in 
the note-books of Simon Goodrich which were 
preserved m the Science Museum, and some of 
ms sketches have been reproduced in the Trans- 
actions 

The summer meetmg gave an opportunity for 
several interesting com mumcations on the early 
industnes of the Stourbridge district One of 
the * notes ’ included m the volume is a long and 
valuable paper by Col N T Belaiew on the 
Sumenan mma, its origin and probable value, 
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while another by Dr Carl Sahlin recalls the work 
of Thomas Lewis and Samuel Owen, two British 
pioneers of mechanical engineering in Sweden 

Myths and Legends of the Australian Abonginals 
By Dr W Ramsay Smith Pp 356+38 plates 
(Ixmdon, Bombay and Sydney George G 
Harrap and Co , Ltd , 1930 ) 2ls net 

Dr Rajvisay Smith classifies the myths and 
legends of the Australian aborigines which he has 
co]lerte<l m this volume into ‘ origins that is, 
stones of the creation and beginnings of things , 
animal my ths, religious, social, and poisonal myths, 
and has strung them together in the form of a con¬ 
nected narrative by notes on customs and bohefs 
cognate to each class These notes give the un 
instructed reader a general view of abonginal cul¬ 
ture as a background for the stones Dr Ramsay 
Smith is fully alive to the importance of abongmal 
legendary lore in its bearing upon thoir institutions, 
and it is therefore surpnsing to find that, even 
though ho disclaims any intention of giving a 
scientific exfX)8itioii of Australian mythology, there 
IS no indication of where and when the material was 
collected Except in ones oi tvv o cases, the name of 
the tribe m which the m\th occurred is not men 
tinned AH that we are told is that the myths refer 
to “only a few localities m Australia and only a few 
tribes 111 them ” As the stoncH, whicli are very much 
‘wntten up bear very directly upon problems of 
aboriginal belief, this is a grave defect -all the more, 
{>f limps because th( book fs inteiid( d to be jiopular 

La Loirainc metallurgique Par Axel Somme 
Pp viii + 250+7 plaruhes + l2 caites (Pans 
Editions Berger Leviault, 1030 ) 30 francs 

Tn spite of their low iron lonknt, the minette 
deposits of Lorraine are of great importance 
Bifoie the Euiojiean War they woie partly in 
Germany now they he in France except for a 
small area in Luxemburg, which will probably 
be exhausted in half a cx'ntuiy Prof Somme has 
maxie a close study of the geographical and econ¬ 
omic conditions m these relatively now iron ore 
districts with their rapidly growing towns He 
has produceil a monograph of tonsiderablo value, 
traemg the giowth of the industry, its lesseiung 
dependence on Ruhr coke its maikets and lines 
of expoit, and the main labour problems which 
are entailed He discusses even the effect of the 
industry on agriculture in Lorraine and Luxem 
burg The book is well documented and has a 
number of sketch maps and lUustrationH 

Fhiloso]}hy of a Bxologid By Sir Leonard Hill 
Pp \iii +88 (London Edward Arnold and Co , 
19W) ^ net 

This little book is a review of our present knowJtxi^e 
and views by a distinguished physiologist It will 
be read with pleasure and interest by all scientific 
men, whether or not they agree with the author’s 
endeavour to suggest that “ modern science has 
brought U8 to the conception of a power eternal, 
infinite, unknowable enermzmg all in the 

universe, the dead no less than the quick ” 
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Letters to the Editor 

[The Ed\tor dots not hold himself responsible for 
o^nnions txprtssid bp his correspondents Neither 
cun he undertake to return^ nor to correspond with 
the UfTiters of^ rejated nmnuscripts tntendsd ^or this 
or any othir part of Natlhe No notx-ce is taken 
of nnonymoxis comtnunicetiions 1 


Stellar Structure 


Tr iH oii]> Willi Hoin* (jimlinH tlmt an outsidf r ran 
ciitoT mto tlio fliHcuHsioii of quoHtionH of wtolJar 
HtiuctuK , })ol T ftnd flint Mir Jam^s Joans is spoakinjf 
nioro favonralilv of J^iof Alilno h tlifsirv than ho 
llnnkH whrn In Hn\K that it (oiitains littlo that has 
not boon antifipatisl oithoi h\ Sir Aithur E(l(hii>j:tou 
or by himsilf ^ A thooiv that will combine tbo ^ood 
points of Eddington s and loans’s thooiics is procisoJy 
wimt obsoivers ol the yirogress of aHtrojibysus have 
long wish(«l to st( Joans refjiines a li(|iud iiiteiior 
to e\t>lHin hinaiy fission , Edilington sivysthat owing 
to ionisation tin gas laws must hold through most 
of the intonoi Edilingtiai, assuming that the gas 
InwM hold throughout the mloiior, mftiH the mass 
luminosity ulatioii wluth \h virdiirl by obsi iwation 
txfopt foi till adjustment of a single constant 
Noithir theory appeals to aciount foi the facts 
oxpluini d by the otlici and tla ic must hi sonu thing 
that both authois hn\o ovoilooked It seems to mo 
that the ( liK f rteomiiK ndation of Pi of Mihu V method 
of attack is that it foicshiidows a means of finding 
out what this IS 

Ah to Prof Milne’s lesults, the most stiikmg seians 
to me to have escaped comment In his tnitheoming 
papea ■* ho guc's le suits foi the comyianmn ot Sinus, 
containing an adjustable pmainc te.i ft If yse* tako 
this oquui to t) 28 wo gtl 

1 liporctlcnl (llwrMHl 
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An ngioi merit in ouloi of Jriagnitudo for matte i ho 
far icrnoycel he>m an> states known in tho lahoratoiy 
must he mipiessise paitieiilarly since as Pi of Milne 
indicates tlnithcoiy js capable ol fiu Iher dt'y elo])meut 
The gene I at ion of hIiJIhi eiieigy hits long been an 
lutruetahlo yiiohlem Kddington uuognisCH tho ditli 
c^ultv ot aecoiuiling for it at tlio tempeiatuiis given 
by Ins theory Jeans eleals with it h> uitiodiicmg 
ladioaetive e'leinents of luglior atomie number than 
uranium \\ he the r this is an assumption or an in 
fei*eiu(, rneio ladioactiv jL\ , as usually unde i stood, 
Htartelv seems likedy to give so gieat a secular dimmu 
tion ol mass as the> stellar time scale lecjuiitH Mutual 
annihilation of jiiotons and elections will do it, hut 
this docs not take place in ordinalv nidioactne 
jirocesHLs Tho gn at lecommeiulation of Pmf Milne’s 
theoiy' 18 that it piovides ternyx^ratures in the eenitral 
regions of a star such that this mutual annihilation 
tan bo oxiJainod without going hc^yond ciiiient 
physical theories On the other hand, the amount of 
generation given still needs eiuantitativo test 

The defect of Milne’s ami Eclelirigtoii’s theonc3s alike 
seems to bo that the^y lecpuie too high a value of the 
Htollai opacity, as was pointed out by sovornl syicake^rH 
m tlie recent discussion at the Royal Astionomical 
Society Is it possible that this is because the chief 
mode of transfer ot stellai tmergy is not by raciiation 
but by vei-tical convection currents ? All existing 
theories are against this suggestion, y^et two cacum 
Htanoes point towards it Tlie granular apyrearanco 
of the Buifaco of tho sun, as seen in a yihotogranh taken 
in monochromatic light, strongly resembles that 
noticed b> B^naid ’ and late r woi kom * in tho suiface 
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of a thin layer of liquid that has become unstable 
under a vertical temperature grachent just exceeding 
the adiabatic, also tnat shown m photographs of the 
upyjer siuiac© of strato cumulus clouds Against this 
we have tho foe t that Prof Milne seems to have 
shown * that the temperature gradient in the photo 
sphere does not reach the adiabatic except piossrbly 
inside a sunsywit Secondly, if we deinufid a tempera 
turo of tho Older of degrees for the generation of 
subatomic energy, the whole of this generation must 
hc' in a small sphem about the centre of the star, and 
radiation may bo imablo to dispose of it at a gradient 
under the adiulratic 

Pin rent theoiies by assuming generation through 
out the Htai, must give too low a gradient in the 
cential legions If tins suggestion is correct, vertical 
( umnts must be goneratod, and those will redistribute 
the heat so as to keep the giadient near the adiabatic 
for a stream of matter cairying its radiation with it 
This has been discussed by Prof Milne, ayiyrarently 
with ailverso results, but 1 am still mciinecl to think 
that Ills thscusMion may have constructive and not 
mcioly destructive value 

Harold Teffre\s 
bt Jolm’H College, Pamhndgo 

‘ NITIIU Ihii 17 ]» Hi) 

• Moh Nfit Hot/ Nov 11)10 

■ Ann (I (htmif* rt d Phyttui%if 23 144 1900 aluo James 

I lioiiiMoti ( ()ll( (t< fl Papers p HO 
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“ Quart Jour l/ol/t, 1 1 JO l‘)U) 

An X-Ray Study of Mannitol 

In Natuu]' ol Jan 3, p 11, Mihs Ihora P Mai wick 
gives tilt 1 C suits of an X lay examination of mannitol 
1 liavi reientl^ comyJeteil an investigation of the 
stiiuture of (/ mannitol in tho PhctnistrN’^ DejiaitmenV 
of Liiivoisity ol Edinburgh, and have obtained 
the lollowmg icsuits from th< X ray analysis 

Space gioup, , rr - S BB A , 6- IB 58 \ , 
( 5 50 A < ah ulatod density, 1 522 gm yiei 

< c t molecules })Oi coll 

Piotli {Cfnm Kryat , \ul 3, ji 431) leyxuls on two 
civstalliiit luothfii utions of d mannitol tht' ^ foim 
wluth IS always olitaini d by civstaUisation fiom 
water is tho foim which was examined 

Iivuit^ anil l^ati ison {loar P/cni Soc 105, ]> 898 , 
1014) have shown that the teimiual piiiriai^ hvdioxvl 
groujis of the d mannitol molecule do not ayipear tf> 
yiosHess free lotalioii, hut asHuine yut ft rcntially the 
hxtd yiositions sliown in foimiila (1) \ hi cond 

possible conhgiuation is shown in foi inula (2) hut a 
conqiaiiHon of tht^ nattivt yiowerH of the toiminal 
h)dioxyl giouyis made by Irvino and MU tie (Jour 
("hem Soc , 107, p 1221 , 1915) ynoves that tho con 

hguiatioa of foi inula (1) in torrtit 

11 H H H R 

H H H () O H H H H O O O 

H r f - ( P C - H H—C^—C—C—C—C~C~H 
O O O H Jl O () () O H H H 

H Jf H H • H K H 

( 1 ) ( 2 ) 

W T AKthuiy and Miss K \ ardley (Phd Trans , 
A, \ol 224 p 221 , 1924) show that in a crystal 
belonging to tho ejmee gioup and having four 
inolcf ulcH in the unit roll the moleculofl munt be osyin 
raotijc Of tho two j) 088 ible configuiations shown m 
formuhe (1) and (2), that of the latter possesses a 
di€wJ axm of Hyiiimetry, while that of the former 
cannot posaess any symmetry The stiucture of tho 
molecule of d nianmtol within the trystal is therefore 
represented by formula (1) This structicro was also 
assigned to d maruntoi by Irvine and his collaborators 
examining the substance m solution 

An im ofltigation of tho crystal structure of d- 
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manno&e is now neanng completion, and the results 
of the X ray analysis of d mannitol and d mannoso 
are to be incorporated m a paper which is m pro 
paration CiKOBOB W McChka 

University, Edinburgh, Jan 12 


The Nature of Time 

Eddington ^ has argued that the second law of 
thermodynamics dehnitely requires a one way floiv 
of time, although all other physic nl Jaws are equally 
valid for 4 f and “ t Leu is * has taken the cqiposite 
stand, and concluded that entropy entails no tom 
|)oral implications, hence time must bo considered as 
twofold Both agree that consideiation of an mdi 
vidual jinrticle fields no duo to the diU^inma 

Piessing Eddington’s ' time’s arrow ’ argiunent it 
appears theoretically possible to inUuoniuct all 
oft map t ary volumes of ecpial entropy in the universe hy 
h\ jx^r HUi faces orthogonal to the time linos tangent to 
time’s arrow ’ Since entropy is a relativity invariant, 
this would determine a unique lattice fni sc fiaiating 
space and time, contrary to the ])nriciple of rclativitv 
Tt has occuired to us that since the only icul argu 
me nt in suppoit of oneway time is derived fn>m a 
c oiisidoration ot statistical asHemblagc s, it may ho 
that time itself is cliscrc^to anci should hc^ statistically 
tieated To our knowledge this possibiJity 1ms 
not pieviousiv been suggested, although E\ t has 
recently ])ointcd out the intimatci association of fio 
<|u©iicy (iinct thcictoie time) with muss and Liicigv, | 
fioth of winch have bcnii found to bo disc lete j 

Pursinng the thought a httio fuithci, if tfic unit of i 
time wein lutimatdv connected in some wav with tlie 
election or proton, some light might lx sIumI on the I 
mystery ot (|uanluni jumps Smcc^ h has the ' 
dmiensioris of tunc, a possible value foi a cjuanturn of | 
timewouldbeS 12 I0'**^scc obtainc<l bv substituting j 

the mass of the oh c tioii foi tn in the above c\])iession i 
Jt time IS found to be essentially (list m to and ‘^tat | 
jstical tlien, Him ( action and mattir aic nhciidv so j 
nccejitecU the J^OHtulnt<^ of discietc oi statistical space i 
nnd eicctiic or magrutici fields would also bccoriu’' 
lughlv piobablo h O ^^l>TLAs^^>^ j 

K V\ Mnirn I 

( ornmnuwcalth Edison Company 1 

( Imago, JIhriois, Dec 20 j 

* rsiiliirt (ifthi IMontnl W otM C iiiiibrl«lM 1 1 O'hk I‘»_s 

* S\ niliK tr\ of ritiR in rI( rt {Sfinire Juiin 6 hUC p >«'») i 

“ Till Urowlim ImjKirUuicc ol l'r(uiim(\ <iN\TlKb Mur J.* \ 

nno J) 4 i4) j 

I 

EquipotentJality of the Amphibian Eye Primordia | 

Thf experiments itfeiied to below aie coiicrrucHl j 
with the problem of the regulative powxi of embrvonic 
the sLiuly of whidi has been taken to pic^vt 
the ec|uipotentiaIity of th(^ eye pnnuuclia in am 
phibian embryos in the stages following the closuio 
of the modullaiy folds Tn Fkurodeles waltlt it has 
been shown ^ that two optic vesicles may fuse to 
gethei when that o( the donor is transplanted in the 
close pioximity of the o}itic vesicle of the liost, kes p 
mg the same onentaticjn of ttie normal position in the 
implanted eye The dogiee oi fusion dojicnds u}>on 
the size of the remcned poition of the vesicle^ in the 
host, and varus from that of double eyes paitially 
fused to single ey'^es of larger size than the normal 
which have dcveloixxl by complete fumoii of the two 
optic vesicles, which regulate its size afterwards, 
provided that the lens is not double 

By transplanting the optic vesicle of the donor 
dorsally and ventraliy, cranially and caudallv, or in 
the outer portion of the vesicle in the host, it has 
been {losaible to show the moriJiogenetic ocjuipoten 
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ttality of the eye pnmordia Tins u further shown by 
the fact that the anterior, postenor, ventral, dorsal, or 
medial halves of the vesicle may regulate and give 
riso to a normal but smaller eye Nuoh results have 
been extended by myself in further oxiienmenta on 
TnivTiy Ajrolotit Raria eaculentat later by Detwiler * 
m Rana fttsca Mcne recently^, in some experiments 
on lens induction m Rana caleahtanat I ivpeated my 
own experiments on the fusion with the same results 
The chief results conteimng the extent of fusion 
of two optic pnmordia in the experiments already 
desenbed, togetlier with tho legoiierative power of 
the optic veHule or itis c-oiiipensntory rc'gulation, have 
been dc^lt with Our cxj>eriui( nts have shown that 
tho easiest wav to got complc^to fusion is to remove 
a ceiiiaiu amount of the extcjiur i)ait of the host 
vesicle, transplanting m its jilafe the vcsiclo of the; 
cloncjp with tile same kind of operation, it has been 
possible to gc t the clearest coses of icgulation in the 
me dial half of tho vesu K In tins way the [)ott ntiahty 
of tho optic vcvsule s constituents has been analysed, 
coutrolhug oac li halt of the vesicle dclnnitcd by the 
liiinsvei sal, fiontnl, and sagittal iilnncw 

it huH been found also m rny fusion c'xpeiiments, 
that the Hi ( Msis a vciv close lelation botwc'tn the 
behavioiu of the lens and the fused eve Examples 
of su( h are c ascs in whit h tho Iciiis ec toderm was not 
tiansjiliintccl with the optic vesicle and tho clouhle 
t\o Hiose wdh a normal si/e h ns , cases of trana 
plantation <d the optic vesulo with the overlying 
cctodeini which gave use to double eyes wdh double 
lenst s , Ol ( asC'. of a single lens ])rc)duc t d by thefusion 
of two kus pMinoulia In the lii'st case' the it gulatory 
Kthiction of the size m tin double eyes seems to bo 
acc«)|ciatcd tho siune f>ccninng m tyus with ninglc 
lU'.cd h ns in tlie laittT c asii tht^ picHiuce of two 
lenses causes less h gulalion ot the foj m and size of 
the eye anti m soint^ cast's tins u'gulalion tloes not 
occuT at nil A point ot paitiLulai intc lost whic li has 
ht en nncstigatcsl luoii' (aicfullv is the leacUou of 
ncive cenlHs tt) tin douI)lt' cw t (it milting fiom com 
])|etci fusion t)t Iwt) ojitic vesiclis) in which t ase Ihc' 
mnnlx i ot nn vt film s gi owing m tlic' tlncKt r lu rve has 
bun me leased hv the implantation of an additional 
optic vcsult I ht It' IS alwavs a vtiv cltvai hypei 
l)la->ia of tiu' t LUtnil uc'ivons systtm and tho aniount 
ol tin git V matter in Die wall ot the mid hiamorithe 
hide o])posilo to the ilouhle c\e inc lease s bctaiiso of 
thegitiUti numhi I t)f flit mg) ovv nig lu i v e fibieM 
A siinilai H action has been sliown for a Miiiglo eye 
(lansplantMi m the t ai icgiori by May and Ih^twiler^ 
in Amhlt/'tfonKi, hv Mav * in Runa fcmporarin and Diijo 
inlgann, fiut in this new condition cstahhHhrd by a 
tiouble nervt whit h belongs to a laigcr Heiise oigan 
tins leiic turn has a particulat signifit anco foi its tpmn 
titative nature M lu so effoe Is aiti c lost ly Bimilar to t ho 
livlaiplasirt fountl hylliur^^m following 

the fusion ot two lUisid pits, and to the hvjHrplasia 
ckscribed by 'I'witty ” whin a huge 
/n/rj/Hcm eyci is transplanted! m its normal position in 
A puynkitiim e/nbryoH 

In mv ex|Knimonts the size of the larger eye, some 
times clouhle that of the normal and ungiimtmg by 
comph'to fusion of the two c yc pnmordia, tfie normal 
and the giafted one and tho conwecpicmt distuibance 
of tho number of ganglionic cells in tho double retina, 
causes also a leal shifting of the grey matter colls in 
the brain tow arc! tho ingrowth of the sutiomumerary 
neivo fibips My new exjienments m Axolotl ^ have 
shown the mssibility of miJh an mcreaae of the 
amount c^l the gioy inattei a« a result of tho trans 
plantation of a supeniumerary single oye m a different 
region of tho head , in other words, with ab 
normal connexions with the brain in the olfactory 
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opUo and otio region Thig ohanm of the grey 
matter ocoura also m the bram uaeae belonging 
to the donor which has been involved in the trans 
plantation either m the anterior, middle or posterior 
Drain In any event, the shifting and moreasing of 
cells m the grey matter are always ^ontitatively 
greater with a double fused nerve Therefore the 
affinity between nerve centres and sense organs is 
shown by a reaction of growth (cell division) which 
occurs m the region corresponding to the super 
nuraerary sense organ The latter, for that reason, 
must have a very clear influence on the development 
of nervous centres 

These ronilts are m harmony with the recent 
investigaiionB of Heumson * concerning development 
and growth of heteroplastically transpLwted eyes 

P PASQUmi 

Department of Zoology, 

University of Rome Italy 

P PMnulul BoU l8i Zool Roma, vol 1027 
■ B R Arch Mr EidwicklHngtmock Bd 116 1929 

* R M M«y aua B R Detwller Jtmt Exp Zool vol id 1026 

- B M May AreA fU Bvol v I 87 J927 

' H 8 Barr Anat Ree vol 1026 Proe Soe Exp Bwl Med 81 

1024, Jour Bxp Zool vol 66,1930 

• V Twltty I roe Roe Fxp Biol Med 86 . 1029 

P PaMulnl Heiui H Ace Naz J inen 10 aerto 6, 2 mu 1929 
•EG narrlioi Arch fUr Fnt otrklungtmech ^ ]20 1929 


Periodic Fluctuations In a Vertical Temperature 
Gradient 

Ihu accompanying diagram (Fig 1) suggests a 
sinking example of wave motion in the vertical tern 
peraturo gradient at St Hubert Airport near Mon 
treal during a large mversion of lapse rate in the 




U//ND DIPLCTfOS 


» 



U/ND VBLOC/r^' 


KJO 1 


early moniing of Oct 12 1930 The upper curve 
riiows the temperature at 100 feet above the ground 
minus that at 4 feet m degrees Fahrenheit The 
lower curves show the velocity and direction of the 
wmd at 60 feet 

Five complete waven occur m the vertical gradient 
between OlOf^ hours and 0520 hours with an average 
period of about 60 mmutes The gradient in question 

No Vol J27] 


was measured by platuiTim resistanoe thenaometers 
continuously ventdated by a fan 
The barometer was very steady* and the wind 
unusually so At this time, the staUon was about 800 
miles from the centre of a laiw, slow moving anti 
cyclone about 1500 miles m duuneter Very hght 
winds had prevailed for three days, and unseasonably 
high daytime temperatures There is no information 
about ^oud at ti^ station at night, but the skies 
were cloudless for two days before and the day cdter, 
which renders it likely that the mght was clear The 
country to the south of St Hubert (from which direc 
tion the wmd was blowing) is very nat for some miles 
During more or less stationary antioyclomo oondi 
tions, fluctuations of the same general magmtude often 
occur in the early hours of the mormng but m this 
example the periodicity is especially apparent 

W E Knowlbs Middleton 
Meteorological Office, 

315 "mooT Street, West 
Toronto (6) Dec 16 


The Value of Mjat 

Prof H S Allen has directed my attention to the 
short account in Nature of Deo 13 p 942, of a recent 
paper by Sir Arthur Eddington, in which Sir Arthur 
suggests on theoretical grounds that JVf/m—(136)*/10 
- 1849 0 Prof Allen in 1915 suggested ^ that a 
relationship of this type might be true 

Assuming that 1850 6 and takmg the 

values of the Faraday constant and atomic weight of 
hydrogen as given by Birge,* I deduce 

</m (1 7719±0 000l8)xl0’ 

Now this IS not only higher than I estimate ® 


1 7688, to 000081 
1 767, ±0 001 / 


xlO’ 


but also IS higher than the values given by Birge * 
1 igher than two recent determinations ® and hi^er 
than all the final values tabulated in the Handbuch 
der Physik (22, p 81) and m J J and G P 1 homson s 
Conduction of Electnoity through Gasses (1, p 264) 
with the exception of the one higher determination 
of Classen This seems to me sufficient evidence to 
show that Mpjm cannot be exactly 1849 6 There 
18 however more evidence to this effect 

Using the estimate e/m = (1 7719±0 0001,) x 10^ 
together witli Rydberg s formula and Eddington s 
equation ^/2Te*=137 (experimental evidence foi 
which I explained m my December paper) I deduce 


c-{4 77l8J 0 0004) X 10 
h (6 637,+ 0 0009) X 10 »’ 


(for the subsidiary data I have used Birge s values) 
These estimates of e and h may at first seem accept 
able enough but when they are compared with the 
determinations of h by five other methods os given 
by Birge • using the graphical method given in my 
paper, it is found that all five deviate from the present 
estimates tn the same sense As there is only a prob 
ability of 1/10 of the five being all in error m the 
scune sense I can only conclude that this is more 
evidence against the equation Af/m= 1849 6 

W N Bond 


D^artment of Physios 
University of Reading 
Jon 3 


• Froe PhuM Soc 87 p 430 

• Phitt Rn Supplement v I 1 No 1 pp 1 73 

• PM Mao Dec 1930 

• Loo dt 

• FApf Rev 1930 

• Loc cU p 67 
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Giant Oy«t«r« 

Db Obton ^ has given the dimensions and weight 
of two exceptionally large speounens of 0 edvlta, which 
have led to interesting compansons The closely 
allied southern Austrahan species, O tnnuata {angasx)^ 
normallv grows to a large size, specimens 1 m m 
weight being quite common The largest specimen 
of this species which I have seen weighed when wet, 
but without meat, 2 lb 3 oz , the dry shells weigh 
1 lb 4| 02 This ovster is 6J inches long, 7 inches 
broad, and 3 inches deep It was gathered m George’s 
Bay, Taamama, and local residents informed me that 
thw have seen considerably larger samples 

The largest oyster we have here m our collection is 
a specimen of O crxata-gdUx from the Great Bamer 
Beef, North Queensland (Fig 1) It weighs (diy shells) 



FlO 1 —Ostfea cruta gcUlx from tlio Great Barrier Hcef 
North QueeiiHlanil 


4 lb 2i oz When abve it [irobably weightnl in the 
vicinity of 6 lb Its dimensions are length 9J 
inches, breadth 0| inches, depth 4^ inches This 
oyster had attained a great ago, os mduated by the 
extraordinary development of the umbo of the right 
shell, which is 3i inches long Seville Kent, in his 
“ Great Bamor Reef of Australia ”, p 244, states that 
oysters of this species ‘not unfroqiiontly ^^elgh as 
much os from 5 to 7 lb and have a diamotor of from 
eight to twelve inclies ” 

It will be intei'ostmg to learn which sjici les of the 
world wide genus Oatrea attains the largest si/e 

T C Roue ULEY 

Technological Museum, 

Sydney, NSW 

* Natckb, Alls V) 19,M) p, 300 

Adhesive Forces in Surface Films 

Db N K Adam’s contention (Natitbe, Doc 20, 
1030), that the molecules of a fatty acid on the sui 
face of water may be held together by the mutual at 
trewtion of the * heads ’, even when the hydrocarbon 
chains are in such violent agitation as to have lost 
all adhesive force, may be thrown into a more pre 
cise form by making use of the conception of the 
CO ordination of hydiogen,^ which has also been 
desonbed more picturesquely as “Bigamous Hydro 

gen” » This conception serves to account for the fonn 

ation of the acid fluoride ion [FHh"]‘, but was first 
applied by PfeiJffer,* so long ago as 1913, in order to 
account for the lock of acidic properties in o-hydroxy 
anthraquinone 

No. 3196, VoL 127] 


The mteraction between oontiguous — OBC and 
>C = O groups, which Pfeiffer postdated, has already 
been used to account for the peculiar properties of the 
two radicals when united to form a carboxyl group,* 
and for the formation of double molecules both m the 
vajiour and in crystals of carboxylic acids It is, 
therefore, an obvious step to make use of it also to 
account for the adhesion between contiguous mole¬ 
cules in a monomolecular film of a fatty acid on the 
surface of water The three methods m which oarb 
oxyl groups may be affectetl by this oo ordination 
may bo indicated by the following formulas, where the 
hydrogen is supposed to bo imder the mflucnoo of 
both of the oxygen atoms to which it is adjacent 


Single moli^ciilo 


yO H—Ov 

'^O—H 
l>oub!c molecule 


:C— 


1 


oy 


MoiionioleouUir film 


/i\ 

oy 


\ 


H 


T M Lowby 

Laboratory of Physical Che/nistiy, 

Univoi’sity of f'ambndge, 

Dec 24 


‘ liOwrx ttiul Trnnn ( ht^m SfM’ , 123 1866, 1033 

* XrmHtrong N \Ti in- April 17 1036 

* inn 396 Ii»3 

* G N LcwIh VaUiioc , pp 154 155 


Spectrum of Doubly Ionised Iodine 
'1 HIS Spectrum bus bcoa under investigation for 
some time past in the Msible and ultra violet regions, 
and it has oeen found that a good many of the strong 
lines owe thoir origin to the tomm of 20gPi, 20^,, 
and 20,Pj electionic i onhgurations All the quartet 
terms for these have bi^en recogmsod, the lines 
originating from them having been obtained by a 
consKieration of the sj^octia of doubly ionised indium 
tin, and antimony which have been elucidated by 
various invfjstigators In spite of the dilTlcultios of 

con-ectly estimating the intonsitios of lines for highly 
lomsod elements, tlie multifilets in tho present cose 
follow tho uaual intensity rules fauly well The 
20 ,(Pi-<“-P8 ) and 20,(7% ^--Pa) linos are giouped 
about tho region \\ 3900 A and 3100 A lospoctively 
The following table gives the seiiarations which occur 
between tho components ot a few of the principal 
multiple terms Foi tho jnirposo of (ompanson the 
corresponding separations in the analogous si^ectra 
of doubly ionised fiuonne, cbloime, and broiuino 
(already detennined by previous investigators) have 
also boon me hided in tho table 


Eloinurits 


(h + 


1 ^' 

Atomu No 

9 

U 

)5 

63 

P in A, 1 Pi - Pj 

2 U 

358 

518 

676 

level 1P„-7*5 

il9 

520 

838 

1090 

^ V ( A" 

115 

IQO 

200 

430 

332 

570 

320 

625 


259 

(>0t) 

748 

830 


Full details will bo publishoil elsewhere 

J B Seth 

Physics Laboratory, 

Government College, Lahore, 

Dec 29 

k2 
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Agricultural Field Experiments 

In the oorrespondenoe on this subject in Natttbjd 
of Nov 20 last) p 843, ‘ The Wnter of the Article 
suggects that depth of sowing m wheat plays an 
important part m accurate field expenments Many 

f ears’ experience on the black cotton soils of Centra 
ndia and on the alluvium of the Indo Gangetic plain 
fully confirms thin view Until quite recently, the 
practice among the cultivators round Indore was to 
sow wheat by means of a bamboo tube fixed behind 
the country plough The consequence was that 
many of the seeds germmated but the seedlings never 
reached the surface In dry years particularly, when 
many of the seeds were covert by large clods, a very 
uneven stand was obtained Some years ago, a 
member of the staff of this Institute Mr K R Joshi, 
devoted a good deal of time to the study of this 
question, and found that much better and moie even 
stands of wheat could be obtained by tlie two coulter 
Gujerati drill, wluoli deposits the seed in the moist 
layer of soil just below the dry surface mulch The 
cultivators aie now rapidly changing their practice, 
and the drilling of wheat is now to be seen in many 
of the villages on the Malwa plateau I have myself, 
on the alluvial soils of the {ilams often observed the 
deleterious effect of sowmg wheat too far below the 
surface 

In both plant breeding work on wheat and in 
variety trials too much attention cannot be p€ud to 
correct fanning procedure It is obvious in such 
(]^uestions that nothing can be gained by the applies 
tion of formulsB and figures to the results obtained 
by poor agriculture 

Albert Howard 

Institute of Plant Industry, 

Indore Central India 
Doc 20 


Wisdom in Words 

Thk time may come 

When the Gates cease to niggle 
When the Danes hold in juggle 
And the Brides can write no more 

that Lamarckian moonshine will no longer be adum 
brated in terms of Hibernian green and questions as to 
the mecuung of life will be discussed m lan^age that 
has plain meaning Awaiting that far off day, we 
may ask What is the difference between a philo 
sopher and a scientific man—can either, if there be 
two of thorn, be as such ’ ? Mr Dartrura would 
treat them as beings apart The one term is Greek, 
the other Latin of sorts The one is a man who has 
and uses knowledge, maybe makes it Ihe other is a 
lovei of knowledge of wisdom but it is impossible to 
love without having and using and even seeking for 
on increase in return Seeing that it is the business 
of the scientific man to hnow^ truth is his clear concern 
m his every search Faraday, the »c%eni%fic man ‘ par 
excellence^ m history, ever the seeker after truth and 
wisdom defimtely elected to call himself a philosopher, 
he also sought to use a clear language Surely our 
present neefi is to get rid of the flossofer * as such — 
the mere man of words, who but thinks he knows 
Is there more behind all this pother about evolution 
and vitalism -not to mention entelechy—than mere 
word slingmg T Hav e we not had more than enough 
of it to satisfy our present state of ignorance of 
mtimate organic structure 7 That we can see tlie 
chromosome is wonder enough Let ua leave it at that, 
until we 0 €«i put some loal chemistry into its purse, 
all talk of * autocatalysis * is just meaningless, pre¬ 
tentious phrasing Inquibeb 
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Determinatiott of the Velodtlee of ProJectUee by 
Ugbt Interceptfon, 

Tbs pnnoiple of the method for the determination 
of the velocity of projectiles described by Taylor and 
Wark m the issue of Natobb for Dec 27, p 994, has 
been used previouflly, notably by Kamp4 de Ftoet, 
who pubh^ed a description, illustrated with 
some excellent photogr^ha, m 1920 (Afem dt VAri 
franc , vol 4, p 289) Usmg what was essentially a 
single but comparatively wide band of light, a oon 
tinuous record was obtained of the flight of the pro 
jeotile for a distance of 20 metres 

Consideration of the flight of solid projectiles 1ms 
been helpful to us m our investigation of the sohd 
particles sent out at high speed by coal mining ex 
plosivee For this purpose, usmg our * wave speed 
camera (Safety m Mines Reseeioh Board, Paper 
No 20, 1926), we have developed a method of record 
mg photographically the movement of nfie bullets 
By this means we have obtained a continuous hght 
interception record similar to those of Kamp4 de 
F6net, but combmed with a continuous Schlieren 
record of the atmospheric pressure waves and the 
powder gases, visible or invisible, sent out from the 
nfie 

The results have been embodied in a paper which 
will be published at an early date 

W Payman, 

D W WOODHBAD 
Safety in Mines Research Board, 

Research Station, Harpur Hill, 

Buxton Derbyshire, Jan 3 


School Natural History Societies 

Ir has boon brought to the notice of the Correspond ^ 
ing Societies Committee of the British Association 
that a number of noteworthy scientific and natural 
histoiy societies exist m connexion with public 
schools of which the Committee would welcome bnef 
particulars of their origin and development, together 
with on epitome of practical work attempted in their 
respective districts, especially where the observations 
have been published 

It would be a valued assistance to my Comnuttee 
if any readers of Natxjrb could conveniently furnish 
me with the names of societies of this kind known to 
them which, in their opinion, might be invited to 
contnbute some particulars as to work accomplished 
to a report which it is proposed to prepare for the 
centenewy meetmg of the Association m September 
next Clabbnck Iikrney 

British Association 

Burlington House London, W 1, 

Jan 16 


Synthesis of Munjisthin 

A HiBTAKB m nomenclature has, through our m 
advertence, crept mto our oommumoation on the 
Synthesis of Munjisthin , published m Nature of 
Nov 10, 1930, page 761, which we hasten to rectify 
In hne 6 par 2, instead of ”2 ohloro 3 methyl 
4 methoxy ”, read 1 ohloro 2methyl 3 methoxy ” 
and m lines 8 9 of the same par , instep of ** 2 ohloro 
3 methyl 4 hydroxy , road * 1 ohloro 2 methyl 
3 oxy ” 

The mistake, which we very much regret, la due 
to our overlooking the fact that the position (2^) in 
the formula of benzoyl benzoio €U3id becomes the 
position (1) m the formula of the antbraquinone 

P C MrrrEB 
HAROGOPAii Biswas 
22 Qarpar Road, Calcutta, Deo 8 
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Present Status of Theory and Experiment as to Atomic Disintegration and 

Atomic Synthesis * 

By Prof Robbbt A Millikan, California Institute of Technology, Pasadena, California 


M y task IB to attempt to trace the history of 
the development of soientifio evidence bear¬ 
ing on the question of the on^ and destiny of 
the physical elements I shall list ten discovenes 
or developments, all made within the past hundred 
years, which touch in one way or another upon this 
problem and constitute mdications or sign-posts 
on the road toward an anjsrwer 
Prior to the middle of the nineteenth century, little 
experimental evidence of any sort had appeared, 
W) that the problem was whoUy m the hands of the 
philosopher and the theologian Then came, first, 
the discovery of the equivalence of heat and work, 
and the consequent formulation of the principle of 
the conservation of energy, probably the most far- 
reoohmg physical principle ever developed 
Following this, and directly dependent upon it, 
came, second, the discovery, or formulation, of the 
second law of thermodynamics, which was first 
interpreted, and is still mterpreted by some, as 
necessitating the ultimate * heat-death ’ of the 
umverae and the final extinction of activity of all 
sorts , for all hot bodies are observed to be radiat¬ 
ing away their heat, and this heat after having 
been so radiated away into space apparently cannot 
be reclaimed by man This is classically and simply 
stated in the humpty-dumpty rhyme As a natural 
if not necessary corollary to this was put forward 
by some, m entire accord with the demands of 
medieval theology, a Devs ex ftmehtna imtially to 
wind up or start off tins runmng-down umverse 
Then came, third, the discovery, through studies 
both in geolo^ and biology, of the facts of evolu¬ 
tion—facts which showed that, so far as the bio 
logical field is concerned, the process of creation, 
or upbnnging from lower to higher forms, has been 
continuously going on for milhons upon millions of 
years and is presumably gomg on now This tended 
to direct attention away from the Devs ex machina, 
to identify the Creator with his umverse, to 
strengthen the theological doctrine of immanence, 
which represents substantially the philosophic 
“position of Leonardo da Vinci, Galileo, Newton, 
Francis Bacon, and most of the great mmds of 
history down to Einstem 
Neither evolution nor evolutionists have m 
general been atheistic—Darwm least of all—but 
their influence has undoubtedly been to raise 
doubts about the legitimacy of the dogma of the 
Devs ex machtna and of the correlative one of the 
heat-death This last dogma rests squarely on the 
assumption that we, infimtesunal mites on a speck 
of a world, know all about how the umverse behaves 
in all its parts, or more specifically, that the radiation 
laws which seem to us to hold here cannot possibly 
have any exceptions anywhere, even though that is 
recusely the sort of sweeping generalisation that 
as led us physicists mto error half a dozen times 

* Rottrlng presUential AddreH to tbA American AMOclatlon for the 
AdvmnoeiDeat <rf Science, delivered «t CleveUnd on Dec 29 
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during the past thirty years, and also though we 
know quite well that conditions prevail outside 
our planet which we oaimot here duphoate or even 
approach Therefore the heat-death dogma has 
always been treated with reserve by the most 
thoughtful of scientific workers No more ensp or 
more cogent statement of what seems to me to be 
the correct position of science m this regard has 
come to my attention than is found in the follow¬ 
ing recent utterance of Gilbert N Lewis, namely, 

Thermodynamics gives no support to the assump* 
tion that the umverse is running down “ Oatn 
of entropy aluxiys means Ima of tnforrmlion and 
nothing more " 

The fourth discovery bearing on our theme was 
the discovery that the dogma of the immutable 
elements was defimtely wrong By the year 1900 
the element radium hod been isolated and the 
mean lifetime of its atoms found to be about 
two thousand years This meant defimtely that the 
radium atoms that are here now have been formed 
within about that time, and a year or two later 
the element hehum was definitely observed to be 
growing out of radium hero and now This raised 
insistently the question as to whether the creation, 
or at least the formation, of all the elements out of 
something else may not be a contmuous process— 
stupendous change in viewpomt the discovery of 
radioactivity brought about, and a wholesome 
lesson of modesty it taught to the physicist But a 
couple of years later, uramum and thorium, the 
heaviest known elements, were defimtely caught 
in the act of begetting radium, and ail the alhed 
chain of disintegration products Since, however, 
the lifetime of the parent atom, uranium, has now 
been found to be a billion years or so, we have 
apparently ceased to inquire whence it comes We 
are disposed to assume, however, that it is not 
now being formed on earth Indeed, wo have good 
reason to believe that the whole radioactive pro¬ 
cess 18 confined to a very few, very heavy elements 
which are now giving up the energy which was once 
storwl up in thorn—we know not how—so that 
radioactivity, though it seemed at first to be point¬ 
ing away from the heat death, has not at all, m 
the end, done so Indeed, it seems to be merely 
one mechamsm by which stored-up energy is be¬ 
ing frittered away mto apparently iinroclaimable 
radiant heat—another cose of humpty dumpty 

The iifth sigmficant discovery was the enormous 
lifetime of the eaith—partly through i adioactmty 
Itself, which assigns at least a billion and a half 
years—and the still greater lifetime of the sun and 
stars—thousamLs of times longer than the periods 
through which they could possibly exist as suns if 
they were simply hot bodies coohng off This 
meant that new and heretofore unknown sources 
of heat energy had to be found to keep the stars 

J iounng out such enormous quantities of radiation 
or such ages upon ages 
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The Sixth discovery, and m many ways the most 
important of all, was the development of evidence 
for the interconvertibibty of moss and energy 
This came about in three ways In 1901 Kaufman 
showed expenmontally that the mass of an electron 
could be mcreased by increasing sufficiently its 
velocity that is, energy could be deftmtely con¬ 
verted into mass About the same time the pressure 
of radiation was experimentally estabbshed by 
Nichols and Hull at Dartmouth College, New 
Hampshire, and Lebedow at Moscow This meant 
that radiation possesses the only distinguishing 
property of mass, the propcjrty by which we define 
it, namely, mortia The fundamental distinction 
between radiation and matter thus disappeared 
These were direct, experimental discoveries Next, 
in 1905, Einstom developed the interconvertibibty 
of moss and energy as a necessary consequence of 
the special theory of relativity If, then, the mass 
of the sun could in any way be converted into 
radiant heat, there would be an abundant source 
of energy to keep the sun going so long as neces¬ 
sary, and all our difficulties about the lifetimes of 
the sun and stars would have disappeare<i But 
what could be the mechanism of this transforraa 
tion ? 

Tlieii came the seventh discovery, which consti¬ 
tuted a very clear finger post, pomtmg to the 
possibility of the existence of an mtegrating or 
building-up process among the physical elements, 
as well as m biological forms, in the discovery 
that the elements are all dehmtely built up out 
of hydrogen , for they—the ninety-two different 
atoms—were all found, begmmng about 1913 by 
the new method of so-called posiftive ray analysis, 
to be exact multiples of the weight of ^drogen 
within very small limits of uncertainty This fact 
alone raises very insistently the query os to whether 
they are not being built up somewhere out of 
hydrogon now They certainly were once so put 
together, and some of them, the radioactive ones, 
are now actually caught m the act of sphtting up 
Is it not highly probaWe, so would say any obsorvoi, 
that the inverse process is going on somewhere, 
especially since the process would involve no viola¬ 
tion either of the energy pnnciple or of the second 
law of thermodynamics, for hydrogen, the element 
out of which they all must be built, has not a 
weight exactly one in terms of the other nmety-two, 
but about 1 per cent more than one, so that since 
moss or weight had been found m the sixth dis 
covery to be expressible m terms of energy, the 
umon of any number of hydrogen atoms into any 
heavier element, meant that 1 per cent of the total 
available potential energy had disappeared and 
was therefore available for appearance os heat 

When, about 1914r-15, this fact was fitted by 
MacMillan, Harkins, and others into the demand 
made above m the fifth discovery for a new source 
of energy to keep the sun pouring out heat so 
copiously for such great lengths of time, it seemed 
to the whole world of physios that the buildmg up 
of the heavier elements out of hydrogen under the 
conditions existing within the sun and stars had 
been practically defimtely proved to be taking 
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E laoe This would not provide sun escape from the 
eat-death, but it would enormously postpone it, 
that IS, until aU the hydrogen in the universe had 
been converted into the heavier elements 
By this process, however, the suns could stoke 
at most but 1 per cent of their total mass, assum¬ 
ing they were wholly hydrogen to begin with, mto 
their furnaces, and 09 per cent of the mass of the 
umverse would remain as cold, dead ash when the 
fires were all gone out and the heat-death had come 
But about 1917 the astronomer began to chafe 
under the time-limitation thus imposS^ upon him, 
and this mtroduoed the eighth consideration bear¬ 
ing upon our theme He could get a hundred times 
more time—^from now on, much more than that, 
because only a small fraction of the matter in the 
umverse is presumably now hydrogen—by assum¬ 
ing that, in the interior of heavy atoms, ocoasion- 
allv a negative electron gets tirea of hfe at the x>ace 
It has to be hved m the electron world, and decides 
to end it all and comtnit suicide , but, being paired 
by Nature m electron-fate with a positive, he has 
to arrange a suicide pact with his mate, and so the 
two jump into each other’s arms in the nucleus, and 
the two complementary electron hves are snuffed 
out at once , but not without the lettmg loose of 
a terrific death-yell, for the total mass of the two 
must be transformed into a powerful ether pulse 
which, by being absorbed m the surrounding matter, 
IS supposed to keep im the mad, hot pace in the 
interiors of the suns This discovery, or suggestion, 
to account for the huge estimated stellar hfetimcs^ 
of the complete annihilation of positive and nega¬ 
tive electrons within the nucleus, makes it unneces 
sary to assume, at least for stellar lifetime purposes, 
the buildmg up of the heavier elements out of 
hydrogen Indeed, it seems rather unhkely that 
both kinds of processes, atom building and atom 
annihilating, are going on together m the same 
spot under the same conditions, so we must turn 
to further experimental facts to get more hght 
The mnth sign-post came into sight in 1927, when 
Aston made a most precise senes of measurements 
on the relative masses of the atoms, which made 
it possible to subject to a new test the Einstein 
formula for the relation between mass and energy, 
namely, E^Mc^ This Aston curve is one of the 
most illuminating finger-pointings we now have" 
It shows that 

1 Emstein'a equation actually stands the quan¬ 
titative test for radioactive or disintegrating pro¬ 
cesses right well, and therefore receives new ex¬ 
perimental credentials 

2 The radioactive or dismtegrating process with 
the emission of an alpha ray must ^ confined to 
a very few heavy elements, since these are the 
only ones so situated on the curve that mass can 
disappear, and hence heat energy appear, through 
such disintegration 

3 All the most common elements, except hydro¬ 
gen, are already in their most stable condition, 
that IS, their condition of minimum moss, so that 
if we dismtegrate them we shall have to do work 
upon them, rather than get energy out of them 
4 Therefore, man’s only possible source of 
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energy other than the sun is the upbuilding of the 
oommon elementfl out of hydrogen or helium, or 
else the entire annihilation of positive and negative 
deotrons, and there is no likelihood that either of 
these processes is a possibility on earth 

6 If the foregoing upbuilding process is going 
on anyTvhere, the least penetratmg and the most 
abundant radiation produced by it, that corre¬ 
sponding to the formation of hehum out of hydro¬ 
gen, ought to be about ten tunes as energetic as 
the hardest gamma rays, that is, it ought to corre¬ 
spond to about twenty-six million electron-volts m 
place of two and a half milhon 

6 Other radiations corresponding to the only 
other abundant elements, namely, oxygen (oxygen, 
nitrogen, carbon), silicon (magnesium, aluminium, 
sihcon), and iron (iron group), should bo found 
about four times, seven times, and fourteen times 
as energetic as the ‘ helium rays ’ 

7 The radiation corresponding to the smallest 
annihilation process that can take place—the 
smcide of a positive and negative electron—is three 
hundred and fifty tunes os energetic as the hardest 
gamma ray, or thirty-five times os energetic as the 
‘ helium ray * 

This brings us to the tenth discovery, that of 
the cosmic rays These reveal * 

1 A radiation, the chief component of which, 
according to our direct comparison, is five times 
as penetratmg os the hardest gamma ray, whicli, 
with the best theoretical formula ha\e rclat 
ing energy and penetrating power (KJein-Nishina), 
means a ray ten times as energetic as the hardest 
gamma ray, precisely according to prediction 

2 Special bands of cosmic radiation that are 
roughly where they should he to be due to the 
formation of the foregoing abundant elements out 
of hydrogen, though (for reasons to be given 
presently) no precise quantitative check is to 
expected except in the tase of helium 

3 No radiation of significant amount anywhere 
near where it is to be expected from the anmhila 
tion hypothesis, thus indicating that at least 95 pei 
cent of the observed cosmic rays are duo to some 
other less energetic processes 

4 A radiation that is completely independent of 
the sun, the great hot mass just off our bo>vH, and 
not appreciably dependent on the Milky Way or 
the nearest spiral nebula, Andromeda, one that 
comes m to us practically uniformly from all por¬ 
tions of the celestial dome, and is so invariable 
with both tune and latitude at a given elevation 
that the observed small fluctuations at a given 
station reflect with much fidelity merely the changes 
in the thickness of the absorbmg air blanket 
through which the rays have had to pass to get to 
the observer 

This last property is the most amazing and the 
most significant property exhibited by the cosmic 
rays, and before drawmg the final conclusions its 
significance will be discussed For it means that 
at the tune these rays enter the earth’s atmosphere, 
they are practically pure ether waves or photons 

• See artlclos by MlUlkan and by MUUkan and Cameron, Phy» Rep , 
Doc 1, 1930, and In prau 
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If they wore high-speed electrons or even had been 
appreciably transformed by Compton encounters 
in passing through matter mto such high-speed 
electrons or beta rays, these electrons would of 
necessity spiral about the hues of force of the earth’s 
magnetic field and thus enter the earth more 
abundantly near the earth’s magnetic poles than 
in lower latitudes Tlus is precisely what the 
experiments made during the lost summer at 
Churchill, Mamtoba (lat 59N ), withm 730 miles 
of the north magnetic pole, showed to l>o not true, 
the mean mtensity of the rays there being not 
measurably different from that at Pasadena m 
lat 34" N 

Nor 18 the conclusion that the cosmic rays enter 
the earth’s atmosphere as a practically pure photon 
beam dependent upon these measurements of last 
summer alone It follows also from the high alti¬ 
tude sounding balloon experiments of Milhkan and 
Bowen m Apnl 1922, taken in connexion with the 
lower balloon flights of Hess and Kolhorsier in 
1911-14 For m going to an altitude of 15 5 km 
we got but one fourth the total discharge of our 
electroscope which we computed we should have 
obtaine<l from the extrapolation of our predecessors’ 
curves This hIiows that somewhere m the atmo¬ 
sphere below a height of 15 5 km the intensity of 
the ionisation within a dosid vessel exposed to the 
rays goes through a maximum, and then decreases, 
quite rapidly, too, in going to greater heights 
We ha^o just taken \cry accurate observations up 
to the elevation of the top of Pike’s Peak (4 3 km ), 
and found that withui this range the rate of 
inereaHo 'with altitude is quite as laigo as that 
found m the Hess and Kolliorstcr balloon flights, 
so that there can be no uncertainty at all about 
the exist! IK ( of this maximum Such a maximum, 
howovei, means tliiit the rays, l)cfore entering the 
atmosphere, have not passed through enough 
matter to begin to get into LHiuilibrmm with their 
secondanes- beta rays and photouH of reduced 
fiequincv—m other wordn, that ih^y have not come 
through an appreciable amount of matter in getting 
from th^tr place of origin to the eaiih 

This chocks with the lack of effect of the earth s 
magnetic field on the intaisity of the rays , and the 
two phenomena, of quite unrelated kinds and 
brought to light years apart, when taken togethei, 
prove most conclusively, I think, that the cosmic 
rays cannot originate even in the outer atmospheres 
of the stars, though these are full of hydrogen and 
hehum m a high temperature state, but that they 
must originate rather m those portions of the 
universe from which they can come to the earth 
without travers ng matter m quantity that w 
appreciable even os compared with the thickness 
of the earth’s atmosphere—in other words, that 
they miiM origimie in the intensely coM regions in 
the depths of inlerstellar space 

Further, the more penetrating the beta rays 
produced by Compton encounters, the greater the 
thickness of matter that must be traversed before 
the beam of pure photons which enters the atmo¬ 
sphere gets into eauihbnum with its secondaries, 
and until such equmbnum is reached, the apparent 
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abBorption coefficient must be lesa than the co¬ 
efficient computed with the aid of the Klein- 
Nisbina formula from the energy released m the 
process from which the radiation arises Now the 
feothe Kolhorster experiments of about a year ago 
show that when the energies of the mcident photons 
are sufficiently high, the beta rays relecised by 
Compton encounters do indeed become abnormally 
penetrating so that it is to be expected that, for 
the cosmic rays produced by the formation of the 
heavier of the common elements like sihcon and 
iron out of hydrogen, the observed absorption 
coefficients will be somewhat smaller than those 
computed from the energy available for their 
formation This is precisely the behaviour which 
our cosmic ray depth-iomsation curve actually 
reveals At the highest altitudes at which we have 
recently observed (14,000 ft), the hehum rays have 
reached equilibrium with their secondaries, and 
the observed and computed coefficients agree sis 
they should For the oxygen rays the observed 
coefficent is a little lower than the computed value 
—about 17 per cent lower , for the silicon rays still 
lower—about 30 per cent, and for the iron rays 
considerably lower still—about 60 per cent all in 
beautiful qualitative agreement with the theoretical 
demands as outlined 

The foregoing results seem to point with much 
definiteness to the following conclusions 

1 The cosmic rays have their ongin not m the 
stars but rather in interstellar space 

2 They are due to the building up m the depths 
of space of the commoner heavy elements out of 
hydrogen, which the spectroscopy of the heavens 
shows to be widely distribute through space 
That helium and the common elements oxygen, 
nitrogen, carbon, and even sulphur, are also found 
between the stars is proved by Bowen’s beautiful 

Geodesy 

N the British Frapire at the present time, 
geodetic operations are mainly confined to 
Canada, India, and South Ainoa The Dominion 
and the Union are working principally for the 
more pressing needs of development, in India, on 
the other hand, apart from the necessity for 
revision, more attention is being paid to the 
interoretation of results The Great Tngonometn 
cal purvey of India itself bemg long complete, 
tnangulation is now being earned on in the outer 
zones—in Burma and on the Siamese frontier at 
the date of the last G€)odetic Report ^ 

The mam tnangulation in 1928-29 was executed 
with Wild theodoutes, which gave very good results 
when the instrumente were working Their axes, 
however, stiffened in the field, causing senous loss 
of time Surveyors cannot adjust the instruments 
in the field, and even the mathematical instrument 
workshop in Calcutta found adjustment difficult, 
though mere oiling is simple if the method is 
known It was intended to keep the older and 
heavier 12-inch theodohtes at hand during the 
ensuing season, ui case of further failures 

Preoi^ ^feveUing is perhaps the most economic- 
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recent discovery that the ’ nebtdium lines * anse 
from these very elements 

3 These atom-building processes caimot take 
place under the conditions of tempmiture and 
pressure existing in the sun and stars, the heats of 
these bodies having to be mamtained presumably 
by the atom-annihilating process postulated by 
Jeans and Eddington as taking place there 

4 All this says nothing at all about the second 
law of thermodynamics or the Wdrme~Tod, but it 
does contain a bare suggestion that if atom forma¬ 
tion out of hydrogen is taking place all through 
space, as it seems to be domg, it may be that the 
hydrogen is somehow bemg replenished there, too, 
from the only form of energy that we know to be 
all the time leaking out from the stars to mtersteUai^ 
space, namely, radiant energy This has been 
speculatively suggested many times before, m order 
to allow the Creator to be continually on his job 
Here is, perhaps, a little bit of e^jperimenlal finger- 
pointmg m that direction But it is not at all 
proved or even perhaps noceasanly suggested If 
Sir James Jeans prefers to hold one view and I 
another on this question, no one can say us nay 
The one thing of which we may all be quite sure is 
that neither of us knows anything about it But 
for the continuous building up of the common 
elements out of hydrogen m the depths of inter¬ 
stellar space the cosmic rays furmsh excellent 
exponmental evidence I am not unaware of the 
difficulties of finding an altogether satisfactory 
kmetic picture of how these events take place, but 
acceptable and demonstrable facts do not, m this 
twentieth century, seem to be disposed to wait on 
suitable mechanical pictures Indeed, has not 
modern physics thrown the purely mechanistic 
view of the umverse root and branch out of its 
house ^ 


m India 

ally imjiortant section of the revisionary geodetic 
work of the now net of 16,000 miles proposed, 
nearly one half was completed in 1929 Levelling 
on hilly circuits appears to show that the shorter 
sights thereon contnbute to accuracy as against 
longer sights m flat country , experience in precise 
levelling has given revised results on hilly cirouits 
in Ceylon which are practically as good as on the 
plains Indian investigations show that error due 
to differential refraction on steep slopes is neghgible, 
and the greater part of the errors of closure is 
believed to be due to changing length of the 
staves The results of lovellmg must he withm 
hmits of accidental and systematic error which are 
strictly defined, one notices that 56 per cent of 
one hne was relevelled On the several hnes—not 
yet, of course, referred strictly to M S L —the 
relative discrepancies between the new and the old 
measures do not ordinarily exceed 6 mches, but 
there are interesting exceptions Thus there is 
evidence of a smkage around Ambala of about an 
inch per decade, attributed to removal of water 
from wells On the hne between Sukkur and 
Hyderabad the results of much levelling have given 
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meaauree so discordant that it has been decided to 
abandon the line India has hitherto used wooden 
Staves, and it is not stated if these have been 
rendered non-hygrosoopio, change in length, which 
appears to have a diurnal range, being attributed 
to temperature In any event, staves with invar 
stnps were to be substituted 

Heights are subject to orthometnc and dynamic 
corrections, the former to take account of the non- 
parallelism of the equipotential surfaces at different 
altitudes, the latter to refer all heights to a standard 
eqiMotential surface of sea-level at a mean latitude, 
m India 24° north The corrections are easily 
computed by formulae, m which case they depend 
on theoretical, not observed, values of gravity 
The Director of the Geodetic Branch, Dr De Graaf 
Hunter, discusses the question of a rigorous investi¬ 
gation, and finds that the effect at Mussoone, 7000 
f^t, IS 0 7 ft , he concludes that the severe labour 
involved in applying a rigorous correction is not 
justifiable m hilly country and is unnecessarv in 
flat country, even though in stnetness values 
denved by formula give heights in an unknown 
umt above an unknown datum 

India controls tide-gauges at forty eastern ports 
and issues predictions An outstanding discrepancy 
in 1928 was 4 6 feet at Basrah on a certain date— 
not surprising at the mouth of great nvera and at 
the head of a great ^If By arrangement with the 
Admiralty, the tide-tables will be extended to 
uxty-eight ports m the Indian Ocean, and they 
Vill be issued in cheaper form—suflficient evidence 
of the success of the Survey in deriving harmonic 
constants in a region where monsoons and unique 
tides must sometimes give nso to peculiar con¬ 
ditions 

It has been decided to re-map at least a portion 
of the Dependency on areas of conical orthomorphic 
projection , in such an immense area the change 
over wiU be gradual The areas proposed are 8"" in 
latitude by 16° in longitude In this matter South 
Afnca and India represent extreme views, the former 
adopting a width of 2° as against 8° in India At 


the bounding parallels the scale error is about 
1/400, which will be reduced one-half by a scale 
factor The magmtude of the scale error and, 
perhaps more particularly, the rapid change of 
scale at the bounding jiarallels will doubtless evoke 
criticism 

The Survey has constructed a mural base for 
standards of length Such bases already exist at 
Sevres and Teddington , yet the writer doubts if 
this IS the best form of construction, even though 
the thermal expansion of the wall becomes foiriy 
well known after some years 

In the course of the longitude campaign the 
variation of latitude was studied , the results 
appear to show a well-maiked correlation with the 
moon*8 age, as alreoily dosenbed m Natukk * The 
mean longitude of Debra Dffn as denved from 
the Bordeaux and Rugby signals m 1928-29 is 
6h 12m 1179 b, precisely the same os in the 
longitude campaign of 1926 A Shortt clock was 
installed this year to supplement the Riefler 

The most inteicsting portions of the Report 
de^l with gravity and the gooid in India , it would 
be impossible to deal adequately in a short review 
watb the wealth of material hero provided The 
Director reaffirms his conclusion that conditions of 
approximately perfect Hayford isostasy are not 
met with m peninsular India , but the interested 
reader must be referred to the Report itself for a 
descnption of the numerous investigations Work 
with the rambndgo pendulum apparatus is being 
vigorously pursued, old \ iluo^s being revised and 
new stations added, with the object of having one 
station m every seventy mile square 

The Survey of India has made remarkable con¬ 
tributions to geodesy ni the past It is doubtful if 
any single volume has approached in interest and 
instruction that of the year under review 

G T MoC 

* Geodetic Ilflport, Vol 6, of the Survey of India From Oct 1 1928, 

to Sept 30 1929 Published by order of Priffadlor R H Thomas, 
Surveyor <l<*neral Svo , pp 150 + 20 charta (ULlira Dfln Geodetic 
RrariUi Offlre 1930 ) 5« M 

• Bomford G NaTuaB, June 8 1920 vol 123, p 873 


Obituary 


T he death on Dec 28 of Prof Eugen Goldstein, 
head of the Astro-Physical Section of the Pots¬ 
dam Observatory, removes an observer whose work 
on the phenomena which accompany the passage 
of electricity through rarefied gases is well known 
He was bom at Gleiwitz on Sept 6, 1860, was 
educated at the Ratibor Gminasium and the 
Umversities of Breslau and Berlin At Berlm he 
worked under Helmholtz at the electric discharge 
m vacuum tubes, and m 1876 his first paper on the 
subject appeared in the Berliner Bendde, and was 
followed for fiity years by a long senes deahng 
with cathode and anode rava and the influence 
of magnetic fields and of the dimensions of the 
discharge tube on the character of the discharge 
He maintained throughout that the luminous discs 
of the positive column were repetitions with de¬ 
creased intensity of the cathode glow His recent 
work was mainly on the complex discharge near the 
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anode, but he is probably best known for his dis¬ 
covery of the anode or canal rays He was awarded 
the Hughes Medal by the Royal Society in 1908 

Wk regret to announce the followmg deaths 

Mr R G Lunnon, lecturer m physios at Armstrong 
College, Newcastle 

Dr A P Maudslay, president in 1911-12 of the 
Royal Anthropological Institute, who was well known 
for his investigations of Mayan and Aztec sites m 
Mexico and Central Amenca, on Jan 22, aged eighty- 
one years 

Mr H W Monokton, sometime treasurer and several 
times vice president of the Geological Society, and 
vice president 8Uid treasurer of the Linnean Society 
up to the time of his death, on Jan 14, aged seventy- 
four years 

Prof C Y Wang, professor of pathology m the 
University of Hong Kong, autiior of numerous paTOrs 
on tuberculosis and other baoteried diseases, on Deo 
10, aged forty two jreors 
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News and Views. 


At a recent meeting of the Coimcil of the Uni¬ 
versity of Bnstol, an announcement was received with 
much gratification of two munificent offers for the 
ondowraeiit of research m physios, one from the 
Rockefeller Foundation and one from Mr W Melville 
Wills lmpiesfte<l by the possibibties of the Henry 
Horbt^rt Wills Physical Laboratory as a centre of 
research, the Rockefeller Foundation offered the sura 
of £50,000 to the University of Bristol for the endow 
mont of rest'arch in experimental and theoretical 
physics, on condition that a further contribution of 
£25,000 for the same purpose was secured from other 
sources Mr Melville Wills, alreoily a benefactor to the 
University, has most generously offered to give the re¬ 
quired sum of £25,000 in memory of his late brother, 
the founder of the laboratory Thanks to this further 
act of beneficence by a member of the Wills family, 
the University lias boon able to accept the Rockefeller 
P oundation’s offer The laboratory was founded by a 
gift of £200,000 from the late Mr Heniy Herbert 
Wills, and was opened m 1927 under the direction of 
Prof A M Tyndall A bn:>ud view of the term 
* laboratory ’ was taken, and a professorship in thoo 
rotioal pilySICS was createtl so that the closest co 
operation between theory and experiment might be 
effected m tlio laboratory With the concurrence of 
the Rockefeller Foundation, the gift of Mr Melyille 
Wills will be utilised for the endowment of the chair 
at prosoiit hold by Prof J E Lonnaid Jones in 
th(K)!(tical physics One portion of the Rockefeller 
gift will bo devoted to reseanhos in the field of mole- 
culai striK turo and tlie borderland of physics and 
chemistry, to 'whidi the laboratoi> lias already con 
tnbntcKl on both the tboorotical and the oxi>enmental 
sides After providing for certain other immediate 
needs, the remainder of the gift will fomi a reserve to 
moot the growing roquiiements of the laboratory as a 
centre of lesean h 

On Feb 5 occurs the centenary of the death of 
Commander Henry Foster who in 1827 was awardfxl 
the Copley Me<lal of the Royal Society for his mag 
netio observations made m the Arctu regions Born 
m August 1706, Foster was the eldest son of a clergy 
man of Woodphunpton, near Preston, Lancs, and 
joined the Navy as a volunteer m 1812 He served 
m various parts, and after tlie Napoleomo wars be¬ 
came known as a surveyor He accompanied Basil 
Hall to South America in 1820, served under Parry 
m the HecUi in 1824 and m 1827, and it was for his 
work m the Hecla that he was awarded the Copley 
Medal Promote<l to commander, he was appointed 
to the command of the ChanitcleeTf commissioned by 
the Admiralty, at the r6<|uest of the Royal Society, for 
determining the ellipticity of the earth Foster sailed 
m April 1828, visiting South America and the Cape 
and then Panama, where he unfortunately met his 
death by accidental dtownmg m the River Chagres 
His body was recovered and a monument was erected 
over his'grave There is also a tablet to hia memoiy 
m Woodplumpton’ Church Foster’s iiendulum ex 
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penmonts, earned out at fourteen different stationa 
between 10° 38' north latitude and 62° 66' south lati¬ 
tude, were made with the most scrupulous regard to 
accuracy, and they were the most extensive senes of 
experiments meule up to that time After his death 
his papers were placed in the hands of Baily, who gave 
an account of his work in the seventh volume of the 
Memotra of the Royal Astronomical Society 

“ Biology and Statecraft ” formed the subject of 
a national lecture broadcast by Sir Walter Morley 
Fletcher on Jan 23 Sir Walter bnefly epitomised 
the histoncal developments m biology, and emphasised 
the sudden speeding up of this development withm the 
memory of livmg man Retwons were given for 
this sudden increase in speed of development, the 
chief two being the invention of the microscope and 
the use of experiment The latter, we think, forms 
the most important explanation of all Microscopy 
has just followed a sorone tyjie of development since 
its inception in the seventeenth century On the 
other hand, expenmental biology, such as physiology, 
and the chemical aspects of mycology, entomology, 
and so on, are of much more recent development It 
was entomology, a comparatively recent science, that 
leoeived Sir Waltoi’s attention, based on his state 
ment that insects are still our most destnictive enemies 
and rivals 8uch insects will have to fight hard with 
pathological bactona in order to retain this distinc*" 
tion As Sir Walter pointed out, the study of entorno 
logy slionld receive more lecognition by tlio State 
Theie are only 275 oflicial entomologists m the British 
Empire, and we spend only a quarter of the amount 
that the Unite<l States of Amenca spend on this 
scieiK e 11 IS (hftit ult to use i ibe this deal th of entomo¬ 

logists to any one foctoi We must not blame com 
pletely, as Sir Walter suggests, the lacking m scientific 
knowledge by oui statesmen and those in administra¬ 
tive authority, foi they are now offering great facilities 
for the training of entomologists, but, we believe, the 
root of the trouble is that such opportunities for 
training, offered by the State, have not yet been 
appreciated by men students Nevertheless, as we 
have often remaike<l, science must not become tho^ 
tool of the State, but must always remain the con¬ 
cern of the State, and then, as Sir Walter said of 
biology, we shall be able to bring into our methods of 
statecraft the giudanoe of biological truth 

The Representation of the People Bill, which has 
recently been issued, mcludes a clause providmg for 
the total abolition of university constituencies Thefte 
constituencies were ongmated at the beginning of 
the seventeenth century by James I with the object 
of enablmg uxuversitiea to send grave and learned 

1 representatives tp parliament As, however, men 
of scholarship are not now segregated and confined 
solely to universities, these constituencies were 
threatened with extinction just before the War , 
though, smee then, as stated m a leading article m 
Nature of Nov 4, 1922, they have become enhanced 
I m prestige and extended application It is on this 
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latter obaervation that the case for the retmtion of 
university oonatituenoies should be based At the 
same time, some type of legielative reform is olearly 
neoessary, if only to take account of modem develop 
menta of umvereitiee In view of this progress, the 
present method of university representation is dis 
tmctly old-fetshioned and undesirable Plural ropre 
mentation of the older universities seems unneoessary, 
and a fuller representation of the newer universitiee 
IS worthy of consideration The hat of voters m 1929, 
which appears m the memorandum upon university 
representation submitted to the electors of the older 
universities, the substance of which appears on p 183, 
supports this view However this may be, the pro 
posal to abolish university oonstituoncies altogether 
must raise strong protests from members of all parties 

Thbj umvorsity of to day is not merely a collection 
of books as Carlyle suggested, neither ih it just a place 
of advanced lectures followed by exaimnations and 
ultimately a degree At one time, it was , but now 
it is the head of, the power behind, the whole of our 
[;reat system of education, without putting itsolf as 
the ‘ be all and end all ’ of eveiyone who is being 
eduoateil In more ways than one it influences 
all primary and secondary education, and has thus 
become a great, comprehensivo entity Although 
we have a Board of Education with its specially 
appointed advisory councils and committees, repro 
deiitatives of universities—that is, representatives of 
our complete educational system, from five to twenty 
live—are olearly desirable in Pailiameut, to safe 
guard and advertise the aims and projects of one of 
the most essential features of our modem constitution 
It IS therefore a httlo surpnsmg that a measure to 
abolish direct academic representation should bo 
brought forward at the present time, and especially 
by a government which has shown genuine con 
cem for the development of educational work of 
all types 

Althougu wo have as yet in the Bntwh Isles no 
professedly and distinctively Children's Museum on 
the lines of the many now existing in the United 
States, still the movement here is progressing Tnileed, , 
under the curatorship of Miss Beatiico Hiialshaw, 
the Horsfall Art Museum m Ancoats, Manchester, is 
already in piactico, if not m theory, a museum for the 
boys and girls of that othenviso poor district In the j 
Liverpool Museum, Dr Allan has been furnishing a 
Children's Corner, and the boys, if not the girls also, 
of London are eagerly awaiting the treat pioinised 
them by Sir Henry Lyons at the Science Museum 
These are notable instances of what is being done, but 
the museum foimded for children alone is yet unborn 
It IS, however, m embryo A meetmg hold in London 
a few months ago decided “ to found a Children's 
Museum m London, to be a national and international 
centre, to educate end inspire the children of all lores, 
and to stimulate child-lovors of the British Empire 
and the World*' 

To judge from the printed statement, the promoters 
of the Children’s Museum base their museum idea on 
the child’s world as it appears to the child, or as it 
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might more happily appear, rather than on the worid 
of the adult, to which the museum should gently 
introduce the child Stress seems to be laid on such 
objects as toys, pictures, and models, and on suoh 
methods as marionettes, a children's orchestra, 
theatre, dance hall, and fairy talfe rooms More seri¬ 
ous subjects are not defuutely excluded, but science 
and natural history might well bulk more largely in 
the programme These schemes, howevei, have a 
habit of growing accoiding to ciroumstancos rather 
than plan The important thing js to mako a start 
in a house (or room) with some eneigetic curators 
(oi even one only), and the gifts for which tho dis 
tinguishod supporters ai>poal will then flow m The 
honorary temporary aeiretary 18 Mrs Chaa E Dawson, 

8 Queen's Gardens, Lancaster Gate, London, W 2 

At a meeting of the Ross InsLitute Industrial Anti 
Malarial Advisory Committee in December lost, re 
ports wore loceived on unti malarial woik earned 
out m various tropical countiies Dr (r C Ramsay 
stated that m tea gardens in Assam lie hewl been able 
to exclude liookwomi disease and kala azar as chief 
sources of sk km sh among the i oolies The pnncipal 
cause of sif kness, motheiency. and deatli was malaria, 
and the tontiawt between tlie malanal and the non 
malarial gardens was oxtraoidmaiy Mosipnto con 
trol consistoil, m the first place, in studying those 
spcdos in a district which earned malaim, and their 
habits, ami tlan taking mi asurcs diiocted especially 
against those species In bis own disti ict, Dr Ramsay 
found twenty species of onophelme moaijuitoes 
present, but an intensive study pioved that practi 
callj only one (d mmitmis) cnined infection The 
value and application of larvicidea, oilmg, and Pans 
gicen as anti mosquito agents were doHcubod, and 
examples given of unmodiato improvement following 
then use Biologic^il methods wcie also employed, 
such as encouraging the growth of certain swamp 
plants and destroying others Sir Malcolm Watson, 
pnncipal of the Malaiia Depaitment, Ross Institute, 
confirmcHl Di Ramsay's results He stressed the 
value of quinine ui the treatment of malaua, piovided 
it was used m sulhc lent doses ovei a suflicient period 
Plasmoquine might be a valuable adjunct to cjuinine, 
lor It was claimed that this dnjg killed the si^xual 
forms of the malaiia paiasito, which aro those that 
info( t the mosquito He? pointed out that investiga 
tion IS lequircd to explain why some anopheline 
mosquitoes carry rrralaiia and others do not, and w)iy 
a paiticular species may cany malaria m one touutry 
and not in anothei 

Mb Nicoiai^s, of the JSelcction Jiust, s/ieakmg of 
the KhodoHiaii C oppoi Mine s, staled that since the 
Ross Institute expedition to Noilliein Rhodesia the 
incidence of malaria at one mine had dropi>cxl fiom 
27 per cent of population pel month to only 8 cases 
pel month in a population of between 8000 and 9000 
At another mine, with a population of between 

1 10,000 and 11,000, since mosquito control hod boen 
inaugurated, the malaria incidence lost Oitol>er was 
nme new coses only Tho Tata Iron and Steel Com 
pany hav e also adopted a scheme of moscpiito control, 
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drawn up by Sir Malcolm Wataon, and report that 
the Noamundi Mmo is now entirely free from both 
larval and adult anophehnes, and that no new oases 
of malaria have ocourred for some time The Burma 
Shell Group is to join with the Ross Institute m an 
investigation of the oils available in India for oihng 
mosquito-breeding waters, so that the oil most suit¬ 
able for any place m cold or m hot weather may be 
selected The Ross Institute Industned Anti-Malanal 
Advisory Committee was formed m 1928 to keep 
industry in touch with science, to make the tropics 
healthy, and expand the markets of the world It 
consists of representative members of industry and 
members of the Ross Institute The Ross Institute 
and Hospital for Tropical Diseases, Putney Heath, 
London, S W 16, is entirely supported by voluntary 
contnbutions 

Thk annual general meeting of the Royal Moteoro 
logical Society was held on Jan 21, when Mr R G K 
Lempfert was re elected president The Buchan 
Prize, winch is awarded biennially for the most im 
portant origmal papers contributed to the Society 
durmg the previous five years, was presented to Dr 
CEP Brooks Mr R G K Lompfert deliveretl 
an address on the work of the Meteorological Office 
at the Royal Airship Works, Cardmgton, of which 
Mr M A Giblott, who lost his life m the disaster 
to the RlOlf was m charge The weather charts 
constructed from all available material for the 
study of the conditions over the area between 
Great Britain and India were described The 
greater part of the address was, however, devoted to , 
descnbmg the experimental mvestigation of atmo- 
sphenc turbulence which is still m progress Four 
anemometer stations have been set up at Cardmgton, 
separated from one another by distances of about 
700 feet Each station is equipped for recordmg the 
direction and velocity of the wind on a \&ty open tune 
scale, so that the variations of wind from second to 
second can bo examined Comparison of these de¬ 
tailed records from the four stations will furnish xm 
portant information regardmg the extent and m 
tensity of the eddies which are always present in the 
wmd The importance of the eddymg character of 
the air movement which we call wmd is bemg more 
and more recognised in the science of meteorology 
The stroeses and strains to which structures are ex¬ 
posed during gales ore due to the eddies Fog forma¬ 
tion equally dejiends on eddy motion, though on a 
different scale, so does the distribution of atmospheric 
pollution rioselv associated with the details of 
wmd structure is tlie distribution of temperature m 
the vertical, and the arrangements made at Cardmg¬ 
ton, and also at Ismailia, for keep mg this important 
meteorological factor under constant observation up 
to a level of 200 feet were described 

As important feature of the work of the enlarged 
Rubber Service Laboratory of Impenal Chemical In¬ 
dustries, Ltd , opened at Blackley on Jan 22, is that 
devoted to rubber service for users of Vuloafor pro 
duets, and is miended to assist rubber manufacturers 
m the solution of problems which arise m connexion 
with the use of aocelerators, anti-agers, pigments, and 
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other products ; but research work repraimtM am 
of its chief activities Such research work: indudei 
studies on the new rubber substitutes, etc, prepared 
by the treatment, polymerisation, and so forth, oi 
vegetable oils and o^er oigamo oompoimds, with the 
object of developing new products for use m iht 
rubber mdustry, also mvestigations aiming at the 
discovery of vulocuusation accelerators, anti-agers ox 
anti oxidants, cuiti-soorohmg compounds, etc , of im 
proved properties, mtended to increase the life of 
rubber articles Durmg the last few years, for ex 
ample, the mileage hfe of a motor tyre has been 
creased from the order of 5000 to nearly 20,000 Other 
research is concerned with the properties of various 
rubber compounds and the development of unproved 
methods of physical and chemical testing ThS 
laboratory is a normal development of the British dye* 
stuffs industry, with the other research laboratones 
of which it IS m close collaboration The enlarged 
laboratory is the most completely equipped of its typo 
outside the Umted States of Amenoa 

Im one of his senes of popular meteorological articles 
entitled “ Why the Weather **, issued by Science 
Service, Washington, D C , Prof C F Talman directs 
attention to important advances in travelling comfort 
introduced in recent years in the Umted States On 
certain steamers that navigate tropical waters, and 
later on certain railway lines crossing very hot desert 
regions, arrangements for controlling the temperature 
and humidity of the air in saloons and restaurants hav^ 
been successfully mtroduced Expenments on these 
lines must lead to increased knowledge of the effect of 
various atmosphenc conditions on human comfort, and 
it 18 to be hoped that they will result eventually in the 
carrying out of an important clunatological inquiry 
A vast amount of i^ormation has been accumu¬ 
lated about tlie temperature, humidity, wind, etc , in 
different parts of the world, but anyone confronted 
with statistics of this kind is apt to be misled as to the 
extent to whioli any very abnormal temperatures ore 
likely to give nse to discomfort, through inability to 
make a proper allowance for the other factors What 
18 required is some system of reducing ordinary air 
temperatures to what might be called ‘ virtual tem¬ 
peratures *, 80 that the regions of greatest physio¬ 
logical heat and cold could be shown on ohmatologioal 
maps It IS recogmsed that the ‘ wet bulb * ther¬ 
mometer 18 superior to the ordinary ‘ dry bulb ’ in this 
respect, but something more representative of human 
sensations than even the wet bulb is required There 
IB, for example, the difference of sensation between 
cloudy and clear weather, due to radiation effects, 
that should be taken mto account Meteorological 
statistics would clearly bo rendered of very much 
greater practical value if work on these Imes could be 
successfully earned out on a world-wide scale 

Snt William Bbaog’s Fnday evening discourse on 
Jan 23, at the Royal Institution, on "The Scattering 
of Light was the first to be given m the reconstructed 
theatre of the Royal Institution The subject of Sir 
William Bragg’s discourse had a histonoal connexion 
with the Institution In its ecu'heet form it asked 
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for aoqplAQations of the blue of the sky wid sea 
Prof Tyndcdl and the late Lord Rayleigh were 
among the earliest and most impoiteuit oontributors 
to the solution of the problem Rayleigh put the 
theory on a sound basis, and explain^ exactly why 
the blue is scattered more than the red, so that it 
was turned aside while the red passed on The 
same explanation was applicable to the colours of tho 
rising and setting sun Rayleigh showed also that 
there was no need to postulate tho presence of water 
vapour the molecules of the air itself were sufficient 
to explam the amount of the scattering In recent 
years the mtereet of the subject has been greatly 
increased by the discovenee of Sir C V Raman, of 
Calcutta He has shown that there is a form of 
kjattenng hitherto not observed Some of the 
ongmal bght is scattered with change of colour, 
and this change is capable of the most precise measure 
ment Many workers m various parts of the world 
have extended Ramonas discovery and a now and 
most fascmatuig deld of research has been opened 
up The change mentioned depends on tho nature 
of the scattering atoms and molecules, the properties 
of which are thereby ma<le capable of closer obisierva 
tion Moreover, the explanations of tlie new effects 
are more easily expressed in terms of the quantum 
or corpuscular theory of bght, and m this way the 
highly attractive mystery of the nature of light is 
still further enhanced 

Tke Annual Report of the Director of the U S 
Bureau of Standards (Dr Q K Burgess) to tho 
Secretory of Commerce for the year endmg Juno 30, 
1930, is a pamphlet of 63 pages which gives a short 
account of each section of the work of the Bureau 
The staff numbers 1161, the average salary is £490, 
and the total expenses for tho year £688,000, an 
increase of £37,000 on last year The largest item, 
£54,000, is for tests of building materials, the next, 
£44,000, for standardisation of the products of in¬ 
dustry, and this work seems so much appreciated by 
the manufacturers that between 80 and 90 per cent 
of them ore carrying out tho recommendations of tho 
Bureau m respect of between seventy and eighty 
commodities Industrial research has cost the Bureau 
£41,000, but forty-one associations and manufacturers 
TO oi>erate with the Bureau and momtain ninety six 
research associates, eleven of whom work at the Bureau 
on radio and electrical problems, eight on cements, 
eight on petroleum and its products, seven on fuel, 
and seven on steam and higli temperatures Tlie 
foe value of the testa earned out at the Bureau was 
£137,000 The present buildings are greatly over 
crowded and a five year bmlding plan has been sub¬ 
mitted to Congress 

SoMS interest mg particulars of the activities of the 
Bureau of American Ethnology are given m tho 
recently issued forty-fifth Annual Report, wluch 
covers the penod 1927-28 Miss Densmore has made 
additional studies of the music of the American 
Indian, both m the field and m the laboratory Her 
remarluble collection of phonograph records now 
amounts to 1696 Study of the Columbia Basm and 
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Lower Snake River m Oregon by Mr N W Kreiger 
has revealed a umform culture, with some remarkably 
clearly defined localised speciabsations m tools and 
art designs It is expected that further investigation 
will show the relation between the culture of this 
area and the pre agncultural south west In two 
areas m particular the work of the staff of the Bureau 
requires mention In tho south western States the 
investigation of the Basket maker and Pueblo cul¬ 
tures 18 producing some of the most notable results in 
American archaeology In Alaska, Mr Henry B 
Collings, jun , and Mr T Dale Stewart, conducting 
investigations at Nunivak Island and along the ad 
jacont coast, have foimd what is held to be the most 
primitive of all tho Alaskan Eskimo Among the 

Accompanying Papers ” two important oontnbu 
tions, dealing respectively with the Salishan tnbes of 
tho Western Plateaux and the Thompson Indians, are 
e<btod by Prof Boas from the papers of Mr James 
Toit, whose intimate knowltxlge of the Thompson 
Indians was hosed on a residence among them of many 
years It is interesting to note that Dr La F16sche*s 
record of an Osage war ritual was wntton down at 
the re<iiieat of tho Indiana themselves to ensure 
correct rendering of tho ritual at tho next perform¬ 
ance Tlie request is signihcant os indicating a desire 
to keep up old customs, which is losing grround m a 
stnigglo against tho weakening of tribal memory 

Thf Department of Zoology of the British Museum 
(Natural History) has recently received, os a donation 
from His Royal Highness the Duke of Gloucester, the 
skin and skull of a Menelik’s bushbuek {Tragelapkus 
aertptus menehki), and from Mr A S Vemay, a large 
collection of antelopes and other big game from 
Bechuonoland Recent donations from the Tnistoea of 
the Rowland Ward Bequest include a ratel, or ‘ honey 
badger’ {Melhvora ratel), from Kenya Colony The 
ratel is foimd over a groat part of Africa south of the 
desert region and m many parts of India The fore- 
limbs carry very largo and iwwerful claws, which are 
use<l by the animal for burrowmg Although a com¬ 
paratively common animal, it is, owing to its nocturnal 
habits, but rarely met with, living amongst rocks or 
the roots of trees Ratels are practically omnivorous, 
feeding on honey, a variety of fruits, snakes, and some¬ 
times raiding poultry farms They can attack bees* 
nests with impuiuty, as the groat thickness of the skin 
prevents any senous harm being done by the bees* 
stmgs The Museum has also received a collection 
of more than 7000 sjiecimens of land shells from Ixird 
Howe Island and Norfolk Island , tho land snails of 
these isolated islands are of importance for the study of 
geographical distiibution, The Depai*tment of Botany 
lias purchased tho TransacHons (m manuscript) of 
the Society of Amateur Botanists, m two volumes, 
1863-64, from the library of Sir George Watt The 
Society was formed among the old students of M C 
Cooke’s evenmg classes in botany, for artisans, held 
at Trinity Schools, Lambeth, where Cooke was head 
master Many others joined who afterwards became 
emmont botanists, including J Britten, W Thiselton 
Dyer, Berthold Seeman, Worthington O Smith, 
Henry Trimen The meetmga were held first Rame 
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Metropolitan Club Edgwaro Hoad, and then over 
Robert Har<lwioke*fl shop m Piccadilly Hardwioke’s 
Science Qosatp was one reatilt, another was the forma¬ 
tion of the Quekett Microscopical Club, which re¬ 
placed the Society in 1865 

Sib Wiixiam Bragg, FuUerieui professor of chem¬ 
istry in the Royal Institution, has been elected an 
honorary member of the Institution of Electnoal 
Engmeers 

It is announced in Science that Dr David Wliite, 
senior geologist of the US Geological Survey and 
home secretary of the National Acmlemy of Sciences, 
was awarded the Penrose Medal at the Toronto meet 
mg of the Society of Economic Geologists 

Thk one thousand dollar award of the American 
Association for the Advancement of Science for an 
outstanding paper presented at the recent Cleveland 
meeting was given to Drs M A Tuve, L R Hafstad, 
and O Dahl, of the Department of Terrestrial Magnet¬ 
ism of the Carnegie Institution of Washington Their 
paper entitled “ E\j>eriments with High Voltage 
Tubes ” was jiresented to the American Physical 
Society 

Thk Society for Cultural RclatioiiH with Soviet 
Russia 18 considering the possibility of organising a 
tour of scientific uistitutes in Soviet Russia during 
July and August 1931 It is proposed to arrange for 
parties of British scientific workers engaged m physical, 
biological, and medical research to visit and meet 
Russian workers engaged in similar researches 
V O K S , the central institution in Moscow for 
organiMing cultural relations with foreign countries, is 
prepared to do everything possible to help the tour, and 
Intounst, the Soviet organisation for tourist parties, 
will consider gnmg specially reduced travellmg 
charges Scientific workers desirous of jommg such 
a tour are invited to write to the Secretary, Society 
for Cultural Relations with Russia, 1 Montague Street, 
London, W C 1 

Whkn the late Sir Patrick Manson was addressing 
the Section of Tropical Dise^es at the annual moetmg 
of the British MediuU Association m 1898, he said that 
there was not one of his hearers who did not bewail 
the crass ignorance m which he had lightly imdertaken 
the care of men’s lives m dangerous climates, nor one 
who could not pillory himself with the recollection 
of lives that i>erished owing entirely to tlie lack on 
hia part of an elementary knowledge of tropical 
medicme Monson’s address came under the notice 
of Joseph Chomberlam, who took action wlueh ro 
suited in the establishment of the Loudon School of 
Tropical Medicine Iiom that School, which Manson 
himself directed, and its successor, the London Scliool 
of Hygiene and Tropical Moditino, some 4000 medical 
ofllcers have gone to the far comers of the earth, 
tramed in special post grailuate courses in tropical 
medicme At the School on Feb 3, 1931, Dr Philip 
Manson Bahr will deliver a public lecture on “ The 
Dawn of Tropical Medicme, bemg an account of tlie 
Life and Work of Sir Patrick Manson ” Tlie choir 
be taken by Sir Harry Goschen, Bart, and 
admij^«*Qj^is free, without ticket 
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Thk Ministry of Agnoulture and Fuhenai has 
recently issued two advisory leaflets, one on “ Swine 
flrysipelas (No 17), another on Blackhead of 
Turkeys ” (No 20) Information is given on the 
symptoms, recognition, treatment, and morles 6t 
prevention of these diseases 

The annual ** Guide to the Spas and Marine Health 
Resorts of Great Britain and Ireland and New 
Zealand ”, by Dr R Fortesoue Fox, has recently 
been issued (London J and A Churchill, Is net) 
Information is given on the climates of coastal resorts 
and inland spas, with indications regarding the 
ailments for which they are best suited 

Thf ** South African Journal of Science vol 27J 
which is the report of the South African Assooiatioi^ 
for the Advancement of Science, has just been pub 
lished by the Association at Johannesburg, price 30tf 
not The volume contains a statement of the con¬ 
stitution of the Association, the presidential addresses, 
and a complete collection of the pai>er8 read and 
published An account of the meeting, including 
biief notes on some of the papers, api>ear©din Naturk 
of Nov 29, p 862 

A SECOND edition of the economic pamphletNo 112, 
entitled “ The Cockroach its Life histoiy and how to 
deal with it ”, by Mr F Lamg, has recently been 
issued by the British Museum (Natural History) It 
provides a general account of the commoner species 
of those insects that frequent buildings, etc , and dis 
cusses means of their eradication This pamphlet 
will be found useful by anyone troubled with these 
pests, and is obtainable at the Museum m Cromwell 
Rood, or through a bookseller, pnee 0d (postage Id ) 

The Departmental Committee on Maternal Mor¬ 
tality and Morbidit}- m an intenm rejxirt which was 
published last July found that not less than one- 
half of maternal deaths in childbirth are preventable 
under siutable conditions The Ministry of Health 
has now issued a memorandum (Memo 166/M C W ) 
With explanatory Circular (1167) to local authorities, 
directing their attention to this report, and urging 
them to exercise their full powers fox the care of 
maternity Authorities are reminded that an addi¬ 
tional amount of £6,000,000 for the development of 
the maternity and child welfare services was mcludeii" 
in the general Exi hoquer contribution under the Local 
Government Act, 1929 

Dr Edward R Weidlkin, Director of the Mellon 
Institute of Industrial Reseaich, announces that the 
Institute has lately begun a brood investigation into 
possible industrial uses for raw and refined sugar 
The research will be earned on by a multiple industrial 
fellowship sustained by the Sugar Institute, Inc , of 
New York, an organisation that represents the cane 
sugar refiners of the Uiuted States The investigation 
will bo supervised by Dr George D Beal, assistant 
director of Mellon Institute, and by Dr Gerald J 
Cox, Senior Industrial Fellow Four chemists have' 
begun the imtial scientiflo research of the mdustnal 
fellowsliip, and additions will be made to this staff, 
as needed, from time to time 
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Afflioationb are uvited for the following ap- 
pointmentef on or before the dates mentioned —An 
assistant lecturer m phonetics at the Glasgow Tram 
mg Centre of the National Committee for the Tram 
mg of Teachers—The Director of Studies, Trammg 
Centre, Jordanhill, Glasgow (Feb 2) A graduate m 
engmeenng for physios, mechanios, mathematics and 
maohme drawing at the Southall Technical Institute— 
The Pnnoipal, Southall Technical College, Southall, 
Middlesex (Feb 2) A jumor demonstrator in physio¬ 
logy at the Umversity of Durham College of Modi 
cine—The Registrar, College of Mediome, Newcastle 
upon-Tyne (Feb 2) A laboratory assistant in the 
BcMTtenological and Pathological Laboratory, Birken 
kead—The Town Clerk, Town Hall, Birkenhead 
(Feb 6) A pnnoipal of the High Wycombe Tech 
meal Institute—The Secretary for Education, Educa 


tion Department, (bounty Offices, Aylesbury (Feb 7) 
A head of the engmeenng department of the Leicester 
College of Technology—The Registrar, College of 
Technology, Leicester (Feb 21) An assistant in 
the London Museum—The Keeper, Loudon Museum, 
St James’s, SWl (Mar 14) An entomologist 
under the Indian Research Fund Association, able 
to tmdertako indejiendent inquiries on malaria m 
the field or laboratory—Tlie Secretary, Indian Re 
search Fund Association, Simla, India {Mar 31) A 
woman lecturer m geography at the Warrmgton 
Training College, Liverpool—The Principal, Warring 
ton Trammg College, Wavertree, Liverpool A 
full time teacher of draughtsmanship (engineering), 
under the London County Council—The Eihioation 
Officer (S S 5), the County Hall, Westminster Bridge, 
8 E 1 
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Llght-Variation of Eroa — Bedb Z%rk , No 3, con 
tains some observations of maxima and minima of 
Eros, made at Homburg-Grossborstel by M Beyer 
The pnncipal period is still 6** 16*" 14«, but the light 
i'ange is notably smaller than it was at the beginning 
of December Similar changes of Lght range have 
been observed at other apparitions , they favour the 
theory that the planet is double, and that mutual 
Qccul tat ions occur when the earth is near the plane 
of rotation, but not otherwise Duplicity ought to be 
detected by the great American telescopes at tins 
near approach, if it exists Prof Yamamoto notes in 
Jdfcd I Ctre , No 309, tliat even if the variation arises 
from regions of very different olliedo on the planet’s 
surface, it may cause the centre of bght to be shifted 
some 0 from the centre of figure, which would be an 
appreciable amount in resoarchoa of such delicacy as 
are now being earned out There was a ref]uest to 
observers with large instruments to try to obserm the 
shape of the planet, but no rejjorts have yet been 
received on the subject 

Locating the Sun’s Corona - -In Compter Bendus for 
Nov 10, M Lyot, of the Meudon Observatory, describes 
work conducted by him during July and August last, 
at the observatory of the Pic du Midi, for dotoctuig 
the sun’s corona without the unique conditions 
afforded by a total solar eclipse M Lyot states that 
from his observing station the purity of the at mo 
sphere was such that, by the interixisition, m the 
‘‘ptical tram, of a metal disc slightly larger than tlio 
image of the sun formed by a 4 cm objective, the 
prommences at the sun’s limbs were clearly visible 
without recourse to a spectroscope Working under 
these conditions with a very sensitive jiolariscopo, ho 
explored the sky immediately surrounding the sun’s 
disc It was founii that the proportion of jiolansed 
light (the plane of which appeared to bo radial) was 
insensible at about 6' from the sun’s limbs but increased 
inwards M Lyot proved to his satisfaction that the 
origin of the polarisation was neither atmosplienc nor 
instrumental, and he concludes that he has observed 
the polarisation of the sun’s mner corona Figures 
for July 29 and 31 denved from the observations made 
at various position angles at a constant distance of 
80* from tne sun’s limbs show two minima tliat 
correspond to the position of the sun^s axis on those 
t&ys A further suMtontiation was made by observing 
the strength and length of two bright lines of the 
spectrum that were visible with a direct vision spectro¬ 
scope These luxes were evidently the coronal Imea 
X5303 and X6374, and their variation at different 
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position angl&s around the <lisc correspond6<1 generally 
with the (legroo of polariHation observtMl Theno 
results are of groat interest, for they indicate a means 
of studying frequently ceitain attributes of the sun’s 
corona that have hitherto been available to obsorva 
tiou during tlio brief and mfrequont occasions of a 
solar eclipse 

Rotation of the Galaxy —Sir Arthur Eddington 
those this topfo as tho subject for the Haliev 
Leituro on May 30. which has boon publishoil at 
Oxford by the Clarendon Fress After abnof historical 
sketcli, be givtw a ])roof of the formula published by 
Dr Oort a few years ago, whu fi states that the radial 
velocities of the stars (Ontam a term varying os twice 
tho sine of their galactic longitude, this being inoasuTtMl 
from the centre of gala* tt< rotation He notes that 
tho same formula was published by (tyidon in 1871 
but did not the)n attinct much attention 

The formula gives two alternative positions foi the 
galactic centre, diametiually ojiposite to hikIv othei 
The one in Sagittarius is now seine tfxl, on other 
grounds, bvit (Widen those the one m (lemuu Prof 
Turner liatl also been hsl to the position in Geiniru 
by t oiiKKleration of tho two stellar drifts , but that 
method likewise gave two opj>osite fiositioris as f>oH 
Hiblo Dr Plaskett, in the (teorgo Darwin Lwturo 
of tho Royal Astronomical Society delivered lost Ma\, 
showed that tho ia*lial velocities of tho stars of types 
O and B siipportetl Oort’s position of the centre, and 
further indicate*! that the interstellar gas shares tlie 
rotation of the stars Sir Arthur Eddington notes 
that, owing to the vis* osity of this gas, it does not 
a})pear that its rotation could bo maintained m 
definitely , this tends to support the shorter time 
scale that lumts the duiation of the stellar system to a 
few thousands of millions of years, whereas the long 
scale gives millions of millions 

(ialactic rotation gives an explanation of the fact 
that tho quick moving stars are all moving towards 
one hemisphere , those are really tlie laggards, and 
the eim is movuig from them, not they from tho sun 
Stars with high ft|)eed in the rotational direction would 
escape from the galaxy, the attraction of which could 
not control them They have already been elmimated 
Sir Arthur Eddmgton notes that the aspect of the 
spiral nebulcB is far from suggeatmg stability As our 
galaxy is behoved to resemble them, this considera 
tion also favours tho shorter time scale The rapid 
recession of the spirals, if takmi as real, is shown 
to provide an argument tending m the same 
direction 
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Research Items. 


The Klamath-^ In 1025 ami 1920 Mr I^eslie Spier 
visited the Klamath of southern Oregon to study 
tlioir religion ami social organisation, now a thing of 
the jiast, but of whicli the memory still exists among 
some of the elder people who still occupy their old 
home The results of the investigation are published 
as \ol 30 of the tmuersifi/ of California Cuhlimtions 
in Amerimn Archirohmy aiid Ethnolo(fy The Klamath 
are the rioi-thom of two major dialectic groups of the 
Lutuami linguistic stock, of wliuli the southern is 
the Modo< Iho Klamatli have the iichcr and more 
Hpociahsed eultuio They were first visited by whites 
m 1825 and 1 K 20 , at a time when the Snake Tiidinn 
raids weio at their height These raids probably 
account for the fact that country between the Klamath 
twid the l^ullm on Columbia rivei was imoiiupiCHl It 
is ])iubable that in histone turns their highest number 
was about 1200 Owing t^o lai k of adefpiate infoima 
tion relating to the tidies of the region, it is dtfluult 
to place the Klamath m n lation to surioundiiig 
culturivs Then food hobits and material culture 
generally follow the plateau peoples Although their 
rivei the AVilhainson ri\er—was a minor stieam, 
they aie as mu( h a river people as the Thompson, 
f dioet, and Susliwap Then stajile food was hsh, 
siipplt mented by roofs and soeds Deei and other 
game, though nliundant, v\hs not hunted Then inode 
of living was aibitnirv and not deouh d by geograjihi 
cni conddions Klamnth and Mo<loc represent the 
southein bouudai V ot the plateau culture but they 
have H strong l('nnmg toward noitli msteiii ( alitornia 
Ihe basis of then leligious evpern nro is that of the 
noitlurn mfeiioi the ( olumbia basin, and the m»Hh 
west < oast Jsjkm ifi< ally the resemblanco aj>pears in 
the cue iirns( iiption of s])nit possession to the mid 
winter month J> tails of shamanism on the othei 
hand link with north easiern California Social 
organisation is simple and like that ul the basin and 
pldt(*au in every jiartu ular 


Tuberculosis in Man and Lower Animals—1 ho 
inatcinal for an impoilant memoii under this title by 
Dr 11 H Scott {Mednal Emarch Connctl, Llep 

Srr}p% No 119 DM Stationery Othcc, 4v net) is 
derives I from post mortem examinations mode by Dr 
Scott of 390 cases of fatal tuberculosis occurring 
among (’hmese of thci labouimg cla^is m J-f<ing Kong, 
and from smulai examinations of a senes of wild 
animals dying ot tuberculoKis whde m captivity m 
the Zoological (ianU ns, I ondoii He also rejiorts 
upon soinci cases of mycosis in animals, the ksioiis of 
whu h are not unlike 1 hose of tuberculosis Intoiasting 
details arc given of the kmd of lesions and their dis 
tribution and histology in the various animals Thus 
m the dog, whitish cire umsenbod tumours with viscid 
or mucopurulent ccntic^s occui m the lungs, liver, 
and kidneys, which in then naked eye appearances 
Bimiilate caneeious growths Microscopically, the 
tubercle of the dog differs from that found m man 
and most other mammals by the absence of giant 
tells In the parrot, which ih susceptible to l^ith the 
human and the avian types of the bacillus, jiulmonary 
tuberculosis is rare and cutaneous infection is common, 
taking the form of lupoid or waity affections of the 
head Tuberculosis is of exccH>tional occurrence in 
oold bloode<l animals and the bacilli are of several 
types l^ions may be present in the Iimgs, liver, 
and intestine, and occasionally as a cutaneous infet 
tion Mycoses are commoner m birds than in mammals 
double mfection v^ith tuberculosis is not infre 
admi^J^-^r Scott iloubts the occurrence of tuberculosis 
m the wild state 


Musk-Ox in Sub- Arctic Canada - -In contmuing the 
account of his exi>edition to sub arctic Canada, t<3 
which we have already referred, Capt J C Critchell 
Bullock discusses the habits of the musk ox (Canadian 
FxM Naiuraltsif Nov 1930, p 187) He does not 
agree with the notion that the musk ox is a migratory 
animal It is gregarious, and the band may indeerl 
make ponoiiical joumeya, but these are usually due 
to lack of food m the northern haunts, where grasH 
and willows do not grow ho profusely as towards the 
fiouthem limit of their range Ajiart from such move 
memts, they prefer to associate themselves with e 
chosen locality, where they remam mdofinitely Noi 
does the author agree with the refiort of the Royal 
Conmussion of 1922 upon the musk ox, as regard^ 
feeding habits Instead of showing preference foi 
grass as com[>are<l with willows, moss, ami lichens, 
as the report suggests, the musk oxen of the Thelon 
distiict were only once seen to oat grass wliore yoimg 
shoots of willow bushes wt^re available The sjjocioh 
has been prai tit ally exterminated about the head 
waters of the Co])pormine and Black’s Rivers, ami 
the evudonco suggests that the policy of conservation 
IS not resulting in the im leastxl numbers hopixl for 
In the musk ox lountry there were fewer signs of 
wolves than anywhere eLso, but it is possible that the 
I.riz 7 ly bt>ar may dt) some ilamage, though the hkeli 
hood IS tliat the inland Kskimo has more to do with 
the rodiiction of a H|iecios which mav still be said 
to be m no little danger of extermination A good 
ftnien, however was the obsorvatron of C'apt CVitchell 
Bullock that calves (omposetl almost one third of tl”^ 
three bands he saw 

Hydatid Disease This disease is a condition caused 
by the dovelojimental stage of a tape woim which has 
its natural habitat in the intostme ot the dog and 
occasionally m otliei ( arm\ora Theijstn ordevelop 
mental stage is particularly mot with in the shoe]) and 
in man, it is nsuallv those who coine m coritacl with 
sluxip who develop the disease The tlistase is aji 
paiontly rare m ('limii and Di H H Lorn ks, Depart 
inent of iSiirgerv Pi iping Lhiioii Medical t’ollege, in a 
jiapcr entitled ‘ Hydatid Cyst ’ , reprmltsl from the 
National Mtdical Journal of China, vol 19, }>p 402 
400 JOU) has been able to oolUxt onl\ twenty cases 
fccordod m Ihe htt rature, but during the last ton 3 ears 
he has been able to add twelve more undoubted cases, 
and five otheis in whith a diagnoHis rested upon 
clinical evidenct' only ImjII details of the cases, with 
a rtvMiw of the litoratuio on Chin{?se cases and a 
bibliography, are given 

Holacanthus htsptnosus in the Philippines - Mr 
Heracho U Montnlban, of the Division of Fisheries 
Bureau of Science Manila, records this handsome fish 
for the first time from the Philippines ( ‘ A Chaefodont 
now to the Philiiipines ”, Pnilippvid Jmirnal of 
Scienrr, vol 41, No 3, March 1930) and re 
dascribes it with a good coloured figure The de 
scnjition IS taken from two specimens, 78 6 mm and 
81 mm m length, from Lumbian Islands, Sulu 
Arehijielago Previous records are from Zanzibar 
Amboina, Now Hebndes, Taliiti, Samoa, and the 
Hawaiian Islands The fish bears some resemblance 
to HolarnnthnA multiApims Playfair, but is distin 
guished at once from the latter by the absence of a 
shoulder blotch 

Fauna of Lancashire and Cheshire —An mterleavod 
check list of the fauna of Lancashire and Cheshire 
(** A Check List of the Fauna of Lancashire and 
Cheshire ’ , pt 1 Arbroath T Bunole and Co 
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net) has been edited with great care by the 8 ecre> 
tary of the Fauna Comrmttee of thee© two count ice, 
Mr A K Lawfton, and has a ])refaco from the pen 
^of Prof W M Tattcrsall, oi University College, 
Cardiff Twenty two orders, ranging from Mammalia 
to Ohgochfleta, are included, and the number of insfx^ts, 
spiders, birds, fishes, mitos, mammals, worms, anti 
other creatures amounts to upwards of four thousand 
Mr Cowart! m reftjionsible for the Mammalia (50 
Npecies), Avee (288), Reptilia and Amphdua (both B 
speciea), and non marme Pisces (S 2 ) Of ants Mr 
Donisthorpe records 27 forms , there are 1020 Coloop 
tera, 414 Hemiptera m two almost equal divisions, 
and 157 Tenthrodinidfip classified by Mr Rnttcn Mr 
laicas deals with the Mecoptera (3) Nouroptera (28) 
Paraneuroptem (23), and Orthoptera (34) Tiiero are 
22 sjiocios of Siphonaptora and no fewer than 407 
A.ieclmida The latter, together with the Opilioiies 
(15 s{>ecies) and Psoudoscopionos (14), are treatwl by 
Mr haUoner, who, together with the Rt\ J E 
Hull, IS ros]wm 8 ible foi the Acari (345 s])e< les) Prof 
Tattersall and Mr Tlntten record a huiidrtxi and one 
Crustai ea. Dr Wilfrid Jackson 143 Moliusca, and the 
Rev tlildenc Friend 42 Oligoc lueta, or land and frt^h 
water worms, with nino different parasites found in 
(he same Few toimties (an show so large a rfH'ord, 
winch IK a testimony to the industry of the mombeis 
of the (ounty natuial histoiy sctcicties and tlu rt 
(ordci s 

Use of Compost for Turf — The use of compost in 
liorticulture is nothing novel but if has been little 
(mploy(d for the iinproveiiicnt of tuif 4 seiu^ ot 
at tides in the Journal of ihi Hoaid of (In < ukfi }uuq 
Jifsrntrh \ ol 1, Mo 3 shows how it may bo applied ' 
J 4 golf grofaikoepirig Iho piopaiation and usage of | 
(onuiost IS dealt with by R li Dawson The leim 
IV applied to a mixtun ot soil and organic mateiial I 
piled up m altenmte luj ers and allowed to rot H<avv 
(lay or pure sand should hr^ avoided and horsi stable 
manure is the most favouied type of organa inattei, 
hut peat moss ]en\es grass cuttings sp«nt ho])s 
and HCiawecMl arc also mentioned os satisfaotorv 1 ho 
stack muvt lie piotcsted from lam, both to facilitate 
suhseipient sieving and also to jirevent putn far turn 
and loss of valuable fertilising mateiials \ (onipost 
hmp IS best starts d m the spi mg and should be allowed 
to stand iindistuibed for one ni pieferably two \cnis 
bctoio use, Febiuarv and Manb being the bt*sl season 
loi tieatmg tlu turf Ihe Amciican system is to 
Hp]ilv^ one toil (1 mb yd ) of scieeiaHl compost ])oi 
m(»ntb [)er 5000 m(| It usuallv accompanied with 
10 25 Ib sulphate of ammonia Howevei, tonsidci 
iblo benefit is obtained with smuller cpiantitios and 
an ajipluation of one ton in the spring followbv 
monthly dressings of 5 10 cwt , to which sulphate of 
ammonia and sulphate of iron have been added for 
weed d(*struction, is suggestcxI ihe chief objc etions 

against the use of eompost aie based on the j»ossible 
iiitroductiou of weeds This diftieulty ran be entiiely 
overeome by sterilising the compost before use, and 
pi actual details of the plant m use at the Malone 
Holf Club Belfast, arc desciiheci liy J Hendoison 
Baking appears I 0 be the best method of proceduie 
and the cost of 1 ^ Bd |>er ton is not considered pio 
hibitivo The advantages from the use of coinjxist 
are vaiiouH It t^nds to lev el the turt and encourages 
bottom growth of gross , it acts as a valuable carnoi 
for the distribution of fertibsers, itself supplying 
^umuft and small amounts of plant food, and also 
exerts a pixitwtive action imder conditions of drought 
or frost 

Huygens and other Lens Makers of the Seventeenth 
Century — The addresses delivered by Dr P Zeeman, 

No 3196, VoL 127] 


Prof Picard, and others in the hall of the Academy of 
Sciences at Leyden m c elebration of the tercentenary 
of tile birth of I hnstian Huygens on April 14, 1B29, 
have been issued m pamphlet foirn by Paris of 
Amsterdam, along with Dr ( A Crommelm’s guide 
to the exhibit of Hugeniana m the Observatory, 
ilJustIations of apparatus thro© portraits of Huygens, 
and a view of his home during a considoiable part of 
las life m Holland In a further ]>ainp}ilet hy the 
same publisher, Dr ( rommeliri gives an account of 
the lens makers of the sevent/cn^nth century, with ]jor 
tiaits and hguros of tluir grinding a])]iaratnM A1 
though Descartes invented a giinding machine, he 
does not ap[«'ar to have made lerise>s Huvgens and 
bis hiuthi I (Vnistanfin bc>gan to guild lenses in 1655, 
and ilhistratioiiK ol thc^ir machines arc given os well 
as those ot Hooke Hevolnis M sign an, and several 
taken from Zalin H * Oc ulns nrtilic lalis o| 1B85 (Jut 
schovtui ( althof, Mocchi, Reeves ( am])nni Divini, 
Haitsockei Spino/a, Lc euwr nlioeck and Le Bos are 
alt mentioncHl as Icmis nuikors, but no details ot their 
methods aie gi\( n l)i (‘icuninclin s panijihlet fortiis 
a valuable addition to the pape is of von Rohr and 
Baxondiill w Inch hav e appeared me cut ly in t he TrauM 
arfiotts ot tlic Optical Sex ie( v 

Interaction of a-Particles and Helium Nuclei - It 
has recently hc^t n shown bv Di 7 ( hadwick that the 
rollisnuiH between a paitldos of nudiuin spot^l and 
be hum nu( lei d«) not follow the law ol tin original 
tlaory of scaftoimg Imt that they Is have instc^ud m 
a modiiied wav because e»t mtei foi csie e between the 
material waves of the twei snmlai psitielcs l)i 
Cfiadwicks Ksiilts wilt taken to ns small velofitios 
ol the paitrelc^s as were eonveniontlv stnehed by tlio 
'it intillation inetheiel P M S Blackett and h (’ 

C lianqnon, in an investigation witli a W dson cloud 
appniatus doseubcsl in 1 liv lamiaiv^ numb<M of the 
l^rortrdiftqs oj fin llot/al lia\r> now caiiic^d 

thc^so luither anel again obtained good agiotineid 
between IIumi nie^Hsuienusits ol leaks on a paiticlei 
tiaiK at the cinl of tlio ranges in hcimin and the 
|in die tienis ot tile w n\t^ nu c liniiie s Iho statistic al 
e Iciiaait m this woik is mom impoitant tlian ni 
Di fhadwieks m H[)itt ed tlu^ tact tliat Bails of 
about 5(H)()0 apaitieles tiom potonmm wtae^ ex 
aniinod, hut Iho agics me iit le^mams on tlic wholes v< i\ 
satistae toi'v \ new it suit of iin[>oilan(e which has 
b(M n obtained me identidlv m coniRMon witli the 
plc'sc'iit woik is the reflation bt'tvveen the spetMl of 
vtnv slow apaitieles ainl the n sidual range in air 
unde i standard coinlitKMis 

Isotopes of Zinc, Tin, Chromium, and Molybdenum 
A dcsc'iiption <d the isotf>pos of those tom elements 
which have been sue resstully stndnel b\ the mtro 
dnetioii of volatile imlhvl t ompountls and carbonyls 
into the iippaiatns, is given by l)i K W Aston in 
tJio Januarv numbet of the Pioccrdiuqn of tht Hoqal 
,Se>C 7 chy Jn tlit case of /me and tin the oule 1 of 
inte^lLsity ot the isotopes has beesi revised aiiel with 
(be other nmtals new isotopes have been discovoiod 
In all castes, veiy ge^oel agrc'ement is found between 
the chemical atoime weight, as desluetMl fioin Hie 
masses and relative abuiidanco of the various iso 
teqies, and that oldanusl by the me>ie usual direct 
clunucal methods 'riie actual minibcrs for these 
ccjiistants from mass spe^tiogiapb data are 
Zn-b5 38o • 0 b2, Sn IIS 72 0 03, Vr 52 001* 

0 000, and Mo -05 07 1 0 00 Dr Aston has not been 
able to obtain new roHults for cadmium and ger 
inanium Cadmium inothyl, although chemically 
Miriilar to /me methyl, behaved m a totally chffennit 
way in the discharge, cadmium depositing on the 
walls and disturbmg seriously the normal beam of 
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rayB Overman mm was Htudied by germannun ethyl, 
by u«e of which it had already shown that there 
are ei^t isotopes to thus element^ but no satisfactory 
quantitative results were obtained Dr Aston pro 
poses to study germanium later with the methyl 
oompound, but it appears that with cadmium it will 
be necessary to return to the more difficult teohmque 
of ‘ anode rays by which its isotopes were first 
discoverefl 

Beam * Arrays ' in Short-Wave Transmissions — 
During the last three years the technique of short 
wave transmission of electric waves through ajiace 
has been rapidly developing It is interesting to 
remember that so far hack as 1899, S O Brown took 
out a patent for an aenal which utilised the principles 
of mterferenco now commonly arlopted The first 
successful high speed radio telegraph service was 
]i^ugurate<] at Bodnim, Cornwall, in 1927 by Jrankhn 
and Marconi Tliey develojwd a metliod of short 
wave generation, which enabled enguieers to design 
transmitters able to supply a large output at a stecidy 
frequency The transmitters used in short wave 
transmission are ‘ arrays * of wires scientifically sfiaced 
and f arrymg currents in the correct phases ho as to 
mcreasn grc^atly the resultant field strength in a 
definite direction In a paper read to the Tnatitu 
tion of Klectrual Kngmoors on Dec 3, T Walmsley 
described many of the beam ‘arrays’ which are used 
in different countries, and in particular hm own 
‘ T W ’ aenal airay which is usoci at the Post Offi< e 
radio station at Rugby He pointed out that the 
question of sin table transmission lines to the array ’ 
IS of groat unjiortanco Tho Marconi beam stations, 
the I rein h anti tho Clerman stations, all use conceu 
trie tube transmission lines Mr Walinsloy, however, 
pointed out that tho losses in open circuit lines 
are miK li less than most engineers think, and so they 
can in many cases bo usefully eniploye<l Provided 
that tJie (iirronts in the lines are well balanced, 
the roil I at ion losses are small There are losses m 
open circuit lines due to tho ‘high freijuenty ’ ro 
sistance, the pioxiniity of tho wires, the dielectric 
losses in the insulators, and the reflections from 
points on tho circuit wheie the electrical constants 
change He siiggestt^l methods fur redui ing these 
losscw 

Problems in Lighting Systems -Dr W T Walsh, 
of the National Physical Laboratory, has contributed 
an interesting jm]>oi on photometiic rosoareh to 
World Power for January In considering the merits 
of any lighting system it is necessary to take ‘ glare ’ 
into occoxmt It is found that the sensitivity of 
the eye is diminished four fold if a light source of 
sixty candles is placed 10 feet from the observer, 
when tho line joining tho source to the eye makes an 
angle of witli the line of sight The rate at which 
the eye loses sensitivity when a light suddenly appears 
and the rate at which it recovers when the glare is 
removed are being inveetigated There is at Ted 
dington a mcxlel street, 500 foot long and 36 feet broad, 
whicli IS well adapted for teats of street lighting 
fittings In particular, the reflection from the road 
surface when the light is incident very obliquely and 
the angle of view is nearly horizontal has to be studied 
Every material used as a rooci surfEtc^, no matter how 
rough it may seem, shows a large amount of specular 
reflection under these conditions When the road is 
slightly worn the degree of polish is very marked 
Another problem that has been successfully solved is 
the most economicial size of * light well ’ to use for 
large blocks of buildings It is now possible from 
the curves and formula that have been published, 
to oom]mte with sufficient accuracy the amount of 
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light which will reach uiy point of a room facing a 
light well of given dimensions A problem of practical 
importance is to design a picture £^ery so as to avoid 
the annoy mg reflections on the ^ass with which the^ 
pictures are covered Tho onl^ satisfactory solution 
appears to be to arrange the wmdows so that as little 
light as possible falls on the spectators, while the full 
amount reaches the picture wall 

Chlorine Monoxi4e —Goodeve, m the December 
issue of the Journal of the Chemical /Society, describes 
experiments on the vapour pressure of ohforme mon 
oxide, C1,0, which indicate that the boiling-pomt 
at 760 mm pressure is 2 0° emd not 3 8° as round 
by Goldschmidt The freezing pomt is abnormally 
low, being - 116® The value - ISO® reported m tabm 
(without indication of the origin) is, therefore, much 
too high The vapour pressure curve of ohlonM 
monoxide lies above that of ohlonne dioxide foimd 
by Partington and King, and c onsiderably below that 
of chlorine The value of the Trouton coefficient 
indicates that the Ik pud is probably not associated 

Heats of Dilution —Some accurate experiments on 
the heats of dilution of potassium chloride m sugar and 
urea solutions at 26", with concentrations below 0 1 
molar, are described by Lange and Brobinson m tho 
November number of the Journal of the American 
Chemical /Society The object of ailding the non 
electrolytes was to vary the dielectric c^onstant of 
water and its rate of change with temperature, tlie 
values for pure water being used in the case of solu¬ 
tions in which these substances ^ero absent A Imear 
relation at low concentrations with \/c was found, but 
the curves for sugar and urea were different Although 
agreement with theory was not obtained, it was coJk 
eluded that the existing data on iheloctnc constants 
made exeujt oompanson impossible 

Nitrogen Tn-iodide — The comjxiHition of nitrogen 
iodide apiieara to vary according to the method of 
preparation, tho ordinary substance being regarded 
as NJg NH, or NHjI In the December issue of the 
Journal of the Cheviic(d Society^ Cremer and Duncan 
describe some experiments on tho action of dry 
ammonia on iodine bromide or, 1001*0 conveniently, 
a poly halide such as KIBr™, which disscx latea mto 
|K)taH8ium bromide and itKiine bromide In these 
roactioriH NIg is formed The more stable dibromo 
iodides, such as those of tetramethylaminomnm and 
tnmethylsulphonium, do not react in this way, but 
form Oflditive coinpoimds \Mth ammonia The iodide 
of nitrogen was obtained by washing with water the 
product of the action of ammonia gas on tho poly> 
halido, and was a bla<k exjJosive powder 


Complex Salts of Bivalent Silver—Although silver is 
normally univalent, its analogies with copper suggest 
that it ^ould also function as a bivalent metal Ihe 
earliest observations on bivalent silver salts were 
made by Barbien m 1912 He obtamed a oompound 
of argentic persulphate with pyridme, [Ag 4 py] S,Og, 
and m 1927 obtained tho corresiKinding mtrate In 
tho December number of the Journal 0 / the Chcmicak 
Society, G T Morgan and F H Burstall describe 
some further oo-ordmation compounds of bivalent 
silver m which both two and three dieunme oomplexee 
(occupying two co ordmation positions) are present, 
mdicating that the co ordination numbers 4 (as in 
Barbieri’s compounds) and 6 are possible for bivalent 
Sliver The addendum employed was aa^ dipyridyl, 
and the following compounds were obtained fl 

dipy]8,0,, [Ag, 6 dipy](S,0,), i [Ag 3 dipyl(NO,),, 
[Ag 3 dmyKClO,),, [Ag 3 dipylfCIO,),, [Ag S 
dipyKHSO,), 
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Prize Awards of the Pans Academy of Sciences 


the annual pubho meeting of the Fans Academy 
of Soienoee the pnKee and grants for 1030 wore 
awarded as follows 

Ma^mat^ca —The Ponoelet pnze to Amaiid Den 

i oy> for the whole of his mathematical work , the 
'"rancoeur pnze to Eug^e Fabry, for his work on the 
sin^lanties of anal^ical functions 

Mechantca —The Montyon pnze to Paul Le Rolland, 
for hifl work on the measurement of hardness by means 
of the pendulum, the Henn de Parville pnze to 
£mile Duch^ne, for his work m bfUlistics 
Astronomy —The Lalande pnze to Nicolas Stoyko, 
for his theoretical and practical work on the calculation 
ijf planetary orbits , the Valz pnze to Gilbert Rougier, 
rer hiB work on photoelectric cells, the Janssen 
medal to Bernard Lyot, for hw expenmental work 
on the polansation of hght from the planets, the 
Pierre Guzman pnze to Alexanflre V^ronnet, foi 
his works on cosmogony, the La Caille prize to 
Mme Edm6e Chandon, for her work on the tides of 
the Red Sea 

G€ogTaT>hy —The Delatande Gu6rinea\i prize to 
F6hx Oluvier, for his book “ La topographie sans 
topo^praphes ” , the Gay prize to Andr6 Gutllauinm, 
for his work on the flora of the islands of the Pacific . 
the Tchihatchef foundation to Jean Bathellier, for 
his contribution to the systematic and biological 
study of the Termites of Indo China , the Bmoux 
pnze to Georges PoiviUiera, for his work on the appli 
cation of photoCTaphy to topography 

Navigation —^ho Prix do la Marino to Robert 
Bureau and Phihppo Wehrl6 for their meteorological 
•fp*urk in connexion with aerial navigation , the Plumoy 
prize to Paul R^gnauld, for his work on the strength of 
matenals used in the construction of steamships and 
boilers 

Physics —The La Cazo jinze to Henn Abraham, for 
the whole of his scientific work , the Hubert prize to 
Richard I>anglois, for his memoir on asyncrironous 
machines with rotatmg fields , the Hughes prize to 
Alexandre Dau\illier, for his work on the A rays, 
the Clement F61ix foundation to Joan Lecomte, for 
Ins work on the infra led 

Chemistry —The Montyon prize (unhealthy trades) 
to Roger Douris, for his work on jioisonous gases . the 
Jeeker pnze to Joseph Ikiugault, for the whole of his 
work m organic chemistry , the La Caze prize to 
(Joorges Denig^s, for the whole of his work m ana 
lytical chemistry , the Cahours foundation to Lucien 
/Vndneux, for nis researches on the electrolysis of 
metallic oxides in solution in fused bone acid, borates, 
or huondes the Houzeau prize to Paul Mondain 
Monvol, for his work in physical chemistry 

Mineralogy and Geology —The Cuvier prize to 
Maunce Gignoux, for the whole of his geological 
work , the Joseph pnze to Jean Jung, for his 

geological work applied to prospecting for petroleum 
<lepoflits 

Physics of the Earth - The Victor Raulm pnze to 
Albert Baldit, for his work on the influence of the 
relief and nature of the soil on the meteorological 
elemente 

BoUmy —The Deemazidres pnze to Fr^^no Ba 
tadle, for hia researches in mycology , the Montague 
prize to Pierre Allorge, for his work on the Museme® 
and fresh water Alg® , the de Poinoy prize to Mile 
Camus, for Hie whole of her botanical work 
AMtomy and Zoology —^The Da Gama Machado 
prize to Marcel Avel, for his expenmental researches 
on the somatic sexuid characters of Lumbrtcus, the 
Savigny foundation to Louis Parrot, for his studies m 
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the biting Arthropods, particularly m North Afnca, 
Jean There prize to Henn Bertrand, for his researches 
on the larval evolution and metamorphoses of the 
Colooptora 

M^tctne and Surgery —Montyon prizes (2500 
francs) to Marcel Avnaud, Honri Lagmnge, and 
Lucion Viborol, honourable montions (1500 francs) to 
Paul Blum and Ernest Schaaf, to NOol Fiessinger, 
Honn Ron6 Ohvier and Maunce Herbain, and to 
Henn Fischer, citations to Charles Mayci and to 
Gustavo Rappm , the Barbior prize to Leopold Ij5vi, 
for his lesearchoa on the endocrine glands , the 
Breant prize between Julien Dumas (2500 francs), for 
his work on the bacillus of dysentery, and Stefan 
Nicolau, Ian Alfred Galloway, and Mme Octavie 
Dimancesco Nicolau , the Godaid pnze between Jules 
Janet, for his memoir on the <liagnosis and trem/tmont 
of hleiinonliagia in man and in woman, and Pierre 
(•ley, for his work relating to the yellow body and 
ovulation, the Mege pnze to Henn Vignes, for his 
book on gynoH^ological physiology and incMlicme of 
women , the Dusgate pnze to Henry de Vangny, for 
hiH work on death, true and false , the Belhon pnze 
to Jean Bordas, for his work on the hygienic and 
economical treatment of manure , the Baron l^arrey 
prize to Joseph Maisonnet Daniel Petit Dutaillis, and 
Thc^ophilo Aiajouanino, for their memoir on the re 
nioto after effects of trepaiuiing , the Alfred Dutens 
prize between Henn Borcher, for his memoir on (iia 
Hiermy and diathorapy, and Georges Hoiirguignon, 
for his work relating to chronaxy 

Physiology —Ihe Montyon pnze to Charles Porcher, 
for hiR book on milk from the colloidal point of view , 
the L La Caze }>ri7o to Maunce Doyon, for the whole 
of his work m physiology , the Pourat pn/o to Honn 
Delaunay, for lus resean lies on the nitrogenous ex 
cretion of the Tnvortebrntx>s , the Martin Darnourotto 
pnze to loan R6gnier, for Ins resean hes on the in 
fluenie ot hydrogen ions on physiological pheno 
mena and on anusthetus, the Phjh|>oaux jui/e to 
Jacijues Mil lot, for his work on the physiology of the 
Aranoido® 

SUiUsttcs —The Montv on }>ri7e to Roik^ Ro> for 
the whole of his work on the application of mathe 
mati(^ to statistics and e< onomics 

History and Philosophy of Sneace ~ The Bmoux 
prize (m e<jual parts) between Pierie lirunet and 
Niels Nielsen 

Works of Sctenci Plio Henn do Parville pn/n to 
RaoulCombes, for hiH work on the life of the plant cell , 
the Joanbomat Dona prize to Henn Volknuger, for 
bis book, 1 ho Stages of Physics 

Medals —Bortholot medals wore awarded to Roger 
Douns, Joseph Bougault Georges Denigbs, and Paul 
Mondain Monval 

General Prizes —The [inzo foundo<l by the State to 
Georges Valiron, for his work on analytical functions , 
the Bordin prize to Loius Dangeard, foi his contnbu 
tioiis to onr knowleilge of the sea floor, the Lalle 
mand prize to Michel Raoul May, for his work on the 
nervous system and the grafting of sense organs , the 
Vaillant prize to Robert Ferret, for his topographical 
and geological map of the mountains between the 
valleys of CTiamonix and Sixt , the Le Conte pnze to 
Elie Cartan, for the whole of his mathematical work , 
the Houllevigue pnze to Georges Giraud, for the whole 
of his work on partial differential equations , the 
Sointourpnze to Elie Ivanow, for his researches on the 
artificial impregnation of mammals , the Jules Mahyer 
pnze to Constantin Dawydoff, for the whole of his 
researches in zoology and especially on the embryo 
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K^^ny of the Vert-t^bratos , the Henry Wilde prize be 
tween Maurice Louche (2000 francs), for his paleeonto 
logical rcHoarchoH, and Feiruccio Zambonini, for his 
work in mineralogj , tho Cain6r6 pnze to David 
WoikowitHch, for hiH memoii on the applications of 
geonutiy to the stability of constructions , the (Jus 
tavo Koux prize to Man Andi-^ , the Thorlet prize to 
Adol]>ho Richaid , tho Albert I of Monaco prize to 
Lucion C^u^not, for his biological work 

Specjfil FouruIntimiH —The Lannelongue foundation 
to Mmtfi ruHcoand Hiu k . the Helene Helbionner 
hould prize to the late Mmo Delage 

Prizes of the Grafides i^colcs -The Laplace prize to 
Henn Feltz , the L K Rivot prize between Henn 
Feltz Pieire Juhon (^outure l5miIo Bidcau, and 
(''amillo Henn Foin 

Fourulatxoiis for Scteniifu Research (fOgner 

foundation to Desire ]:lois for hiH book on tho histoiv. 
uphsation, and cultuie of plants uhchI foi focxl, the 
J6roine Ponti foundation to Robert Foiiei for his 
work on magnctisni the tfim fovmrlation to Maurice 
Kraitehik, foi his studies m the theory i>f munbeis , 
the Henu Rec(|uerel foundation to Jean Thibaud for 
hm woik on \ rays of long wavelength and the 
joining up the ultraviolet and X ray spectra, the 
Victor Noury foundation between Augustin Houtaiic 
(3000 francs), for his work on colloids , Henu Baulig 
3000 francs) foi Ins book on tho central plat/oau of 
♦Vance and its Mediterranean bolder, morphological 
study , the late Franz do Zeltner (2000 francs), foi his 
woik in western Afuca 1‘ierm Lamnro (2000 fiancs), 
for his geological researches in tho Yemen , and Ha;y 
mond Hovosse foj his biological and zoological work , 
the Chailes Bouchard foundation to L^on Binet for 
his c^xponmental researches on apparatus for jier 
fusion and artificial i aspiration the Heniy Lo 
Chatolier foundation to Marcel Ballay foi hm le 
soarchoH on tho bervlhum alloys , tlie Pierr(^ Lafitte 
foundation to Raymond Jouaust, for the whole of hm 
woik on radio clectricit\ , tho Roy Vaueouloux foun 
dation to Josf>ph Magrou, for his woik on the produc 
tion of tubercles and galls in plants 

Thk IjOutrkuil Foundation 

The Academy has considered twenty nine applioa 
tions foi giants fiom this fund, and has made tho 
following twenty two awards amounting in all to 
121,000 francs 

1 Researches on DefinHe Problems —10,000 francs 


Fruit Cultivation 

MONti tho lecent bulletins issuc^l by tho Ministiy 
^ of Agncultuie tliose entitled “ Fruit Pioduction 
—^Tree hruits, Mo 2", and “Fruit Production- Soft 
Fruits anti Nvits, No 4’ , are particularly welcome,as 
in the prcHent economic condition of the commercial 
fruit growing industry all available information os to 
the results of recent reseai-ch shoidd be studied by 
growers, and, where possible, applied to the elucida 
tion of tho many jiroblems connected with this Inghly 
sjieojahsed cjallmig In these pnbht at ions tbe amateur 
anti the professional grower have access to much 
valuable ice, written m language at once clear and 
concise and not overburdened by t^hnical terms 
Tho factors dealt with m the o|>omng chapter on the 
planning and planting of an oi'chard ment close atteu 
tion, as miscalculations on these matters are of frequent 
occurrence and m after years are extremely difficult 
to rectify 

The question of sl^elter ih dealt with briefly, but it 
iB difficult to over emphasise its imjxirtance in the 
economy of a commercial plantation, as losses from 
high winds occur annually, and are occemionaUy of a 
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to Louis Dunoyer, for the extonsion of his researohes 
on photoeloctnc cells, 5000 franca to Raymond 

Ricaitl, for his researches on the spaik spectra of 
metals, 5000 francs to Jacques Duclaux, for hia 
work on the measurement oi the transparency Or 
the atmosphere , 4000 francs to Maunce Fontaine, 
for his researches on the physiology of marme 
oiganisms 3000 frarus to tmiigois Maignon, for 
the continuation of the study of the mnuonce of 
tlie seasons and of the genital glands on lespiratory 
combustion , 3000 francs to Gabriel Petit, for his 
researches on the grafting of on<lociine glands , 3000 
francs to Jean Verge, for his researches on d’Horolle’s 
bacteriophage and its applications in veterinary 
medicine 4000 francs to the viticulture laboratoiy 
of the National HYgionf)mu Institute (Director, Pieii'o 
Viola), foi various researches in plant pathology now; 
in j)rogi*efls 

2 Voyages and Exploration —5000 francs toCharLc. 
Atluanl, as a contnbution towards an expedition 
to the southern Saliara 30(M) francs to Morbert 
Cfiwteret, for his sjielieological explorations in tho 
Pyrenees , 4000 francs to Auguste M6qingnon, for the 
continuation ot his entomological researclies m tho 
Azoixis archifiolago 

3 Purchase of Materml —3000 frams to Emiho 
Damour for tho completion of the installation of the 
glass laboiatory at the Conservatoire national des 
arts et metiers , 3000 to Jean Geoigos Lafon, to com¬ 
plete the installation of elei trf) cardiography at the 
ph\ siological laboratoi*y of the National Veteunaiy 
School of Toulouse , 1000 francs to the Arouchoii 
Sciontihc hociotv, as an aid budding 

4 Libraries —15,000 francs to the National Museum 
of Natural History, for producing a catalogu*' of the 
books contained in the laboratoiy libraiies , 12,0fli) 
francs to the Lyons National Veterinary School, and 
4000 fiancH to tho loiilouse National Vetcrinaiy 
School, for incieasing their libiaries 

5 Publtcaiions —6000 francs foi tlie Fauna of 
the French Colonies, 5000 francs to tho l^roncli 
Fevleration of Societies foi Natural Science 16,000 
fianca for tho continuation of the catalogue of the 
scientific peuodicals m the libraries of Pans , 5000 
fiancs to Emmanuel de Mai gene, for tho preparation 
of a geological map of Afrit a , 4000 francs to tho 
Science Museum of Lyons, for assisting the publica 
tion of a memoir by L Germain on the Hchcides of the 
trench fauna 

m Great Britain 

\eiy seriouH character Three comfeis are recoia 
mended as wiiul breaks, but they are comparatively 
oxi>enRive An excellent shelter bolt may bo formed 
by planting a mixturo of ctimmou larch and spruce 
1 fir, which in a young state may be puTcbased at a 
j chmp rate 

Information as to progress mode m classification 
and suitability of vogetatively pronagatetl stocks for 
vanous purposes is extremely helpful, as many 
amateurs fail to realise the influence of ‘ pedigree * 
stocks on tho future behaviour of their trees It is 
suggested that vegetatively propagated stocks, such 
as East Mailing Tyjies X , XII , XIII, XV , and 
XVI , may replace seedling stocks, but the existence 
of numerous orchards contaimng very large but 
possibly unremunerative apple trees testifies to the 
vigour of tho stocks employ^ by earlier planters, and 
further information is desirable as to the ability ot 
tliese standarchsed stocks to withstand the delotenbus 
effects of grass 

The bulletin rightly stresses the importance of a 
rigid selection of plum stocks, and condemns the 
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practice of utilising suckers, carelessly taken from 
plum orchards for propagation purposes, owing to 
the nek of working stocks infected with ‘ silver leaf ’ 

The thorny subject of pruning is dealt with in a 
^masterly manner, and the section devotcHl to this 
important operation will appeal to the many amateur 
fruit growers who, owing to well meant but oc(^ion 
ally contradictory suggestions of numerous odv isors, 
are hoiJelessly at sea on this matter The goneial 
pnnoiples are clearly mdicate<], it is pointed out 
that no hard and fast rule can be apphe<l to all 
species and varieties, but that the system of prumng 
should be modified m accordance with thoir special 
charaotei istics 

It 18 doubtful if the extendcnl commercial cultiva 
tion of ^x>ars m Great Bniam is worthy of conaidera 
tion, as imported produce of high (juality is now avail 
;lble for the greater part of the year Much useful 
information respecting up to date storage methods 
is contained in a chapter devoted to this subject, but 
further research is needed 

Renovation of old orchards and the contiol of pests 
and (hseasea of fruit trees are ably dealt with, and the 
bulletin should he in the hands of all who wish to see 


an iraprovemt nt in the general standard of fruit 
culture, and are inteiested in the future of on imjx>rt 
ant home industry 

Bulieiin No 4 deals with ‘soft fruits\ which now 
foiTU an impoitant section of tlie Hiitish fruit in 
dustrvs and its (onteuts coriipime the moie important 
results attuinoil by research workei-s and also details 
of sound cultural inethotls 

The descriptive lists of standard com/neicial 
vanoties should bo of great assistauce to intending 
pl^iters, and iiifonnation lespoctiiig vaneties suitablo 
loi carmiTig will enable grovveis to (ater s|>ecially for 
this puij>os<^> Black (urmuts and gooseboiiios in 
loccnt Veal'S have fnilcnl to give remuiioralive returns, 
and the area dovottnl to those crops will probably 
decrease h'igs and melons aio among the fruits 
included in the bulletin l)ut their commercial cultiva 
tion is likely to remain ni the liands of a coinpaiatively 
few grow el's ( oh nuts and tilbctrts realise high puces 
and thoio ap|x>ai s to lx ample sco}>e foi their extended 
cultivation , the nut is not fastidious as to soil, but 
jHissibly the prevailing 'ivstem of land tenuio is 
resjKinsiblo foi the small area devoted to this and 
othei ‘ peimanent ’ crops 


Rainfall of the 

SUPPLEMENT Number 34 of the MonMy Wtother 
^ Review of the Uniteil States Department of 
Agriculture is a summary giving the main results of 
fifty years of oiganisod rainfall measurement, m the 
form of daily, fortnightly, monthly, and annual normals 
of preupitation for the regular first order stations of 
the U S Weather Bureau 

-^Tlie need for a revision of the noimals for the United 
States available before this jmblication apjicared arises 
from the fac t that the lost revision was made so long 
ago os 1907, since when many new stations have been 
started The new nonnals all refer to the period 
January 1878 to December 1927 inclusive Where a 
complete I'ecord has not lieen available, the usual 
procedure has been adopted, namely, an adjacent 
station has been selected for whicli the full fifty years* 
record is available, and its measurements have been 
compareil wiili those at the station with the incomplete 
record throughout the period of oveilap of the two 
records In this way the i*elativo degi'ee of wetness 
has been obtained, and thence a forrection which, 
when a]>plied to the normal computed fiom the 
period of overlap, gives a close approximation to the 
required normal 

A publication of this kind, consisting of little more 
Uwm a vast array of figurew in tabular form, is clearly 


United States 

not to be Kgaidod as loading matter m the oidmaiy 
sense even foi (lie exjK^'rt mctooiologist It w^ould, 
however, have been more nearly so had thenj been a 
key map showing the jiositions of all the places foi 
which normals are given, preferably with shaded or 
folouie<l altitude /orus, and any other foalures that 
might assist in explaining the gieat diveisity m tlie 
amount anti seoHonal distribution of the pu t ipitation, 
wliK h a careful inspection nt the tables loveals Ftir 
the woik has imdei review the rainfall of a country in 
which viitually lainless aieas exist side by side with 
areas of groat altitude and wetness, wheie lofty 
mountain peaks foice the moist wostoibcs fiom the 
Pocihe to use and undeigo such dynamical t oolmg that 
a laige jirojxntiori of th( ir rnoistiirti is condensed to 
ram or snow \ i apid sui vey of tlie noimal annual falls 
did not reveal any total tliat is not surpasses 1 m the 
Lake Distiict of Englaiu], but slmwed many smaller 
than can be found anywhere m tlie dry eastern low 
lands of Englantl and 8ent1nnd Yuma, Arizona, has 
the inteiesting annual normal of 3 47 inches, based on 
a full fifty years’ lecoid 

In otldition tt) its value m geneial climatology, this 
woik IS obviously of the tirst imjioitaiue to Ament an 
water tmgmeti's and to many of the mdustnea of tlie 
Statens, particularly farming K V N 


Parliamentary Representation of the Universities of Great Britain 


I N view of the clause relating to the abolition of 
university constituencies which appears m the 
Rcfliresentation of the People Bill, the text of which 
has recently been issued, a jomt memorandum has 
been submitted to the electors of tlie Universities of 
Oxford and Cambnd^ by their present parliament 
ary rejiresentatives The memorandum gives a brief 
history of university representation m Great Britain 
In 1603 James I by a charter issued on the advice of 
his Attorney General, Sir Edward Coke, granted to 
the Umversities of Oxford and Cambridge the right, 
lOvhich they have ever since enjoyenl, of each return 
mg two burgesses to Parhament A similar nght of 
representation m the Irish Parhament was accordetl 
to Trmity College, Dublm, ten years later By tho 
time of the outbreak of the War there were nine 
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university members m the Hoiist> of Commons, re¬ 
turned by the following constituencies 


VuUini 

Oxford (2) 6.895 

Cambridge (2) 7,145 

Dublm (2) ^.020 

London (1) 6,070 

Edinburgh and St Andrews (1) 11,319 

Glasgow and Aberdeen (1) 11,714 


48,163 

A large measure of parliamentary reform and a groat 
extension of the franchise were undertaken by the 
Coalition Govomment m 1918 Three now university 
constituencies, the Combined Englisli l^niveraities. 
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the Univorsity of Wales^ and Queen *0 Univemity, 
Belfast, were created, and the Scottish universities 
were awarded an additional member At the same 
time, reforms were effected m the qualification for 
the univoraity vote which immensely mcreased the 
number of voters m the exiatmff imiversity con 
stituencies, particularly m Oxford emd Cambridge 
It was also enacted that whenever a umversity con 
stituency returned two or more members, the elections 
should be conducted according to that variety of 
proportional representation known as the single 
transferable vote 

Ab a result of these reforms, the university con 
stitueiu les, at the date of the general election in 1929, 


were os follows 

Votem 

Oxford (2) 15,770 

Cambridge (2) 23,978 

London (1) 16,668 

8oottisii Universities (3) , 43,192 

Combineil Enghsh Universities (2) 13,775 

University of Wales (1) 3,623 

Queen’s University, Belfast (1) 3,324 


119,220 

In place, therefore, of five constituencies {if Trinity 
College, Dublin, be omitted) with 43,143 voters re 
turning seven members, there are seven constituencies 
with 119,220 voters returning twelve members Nor 
IS the process of expansion nearly completed, especi 
ally at Oxford and Cambridge Although these two 
constituencies have more than doubled m numbers 
since the franchise was altered m 1918, they will un 
doubtodly double themselves agam in the next twenty 
years, as the existmg regulations, which provide for 
the automatic registration of all British subjects who 
take degrees, gradually equate the number of voters 
with the number of living graduates of the university 
It may thc^refoie, be jiroilifted that if the representa 
tion of the universities m Parliament is left undis- 
turlied for a generation, the twelve members will be 
re|irasefitmg a body of between 200,000 and 260,000 
graduates 

When account is taken of the very large numbers 
of men and women students, from all grades of 
society, including those who begun their education m 
our jirntiary schools, who now make their way to 
Oxfonl and Cambridge, and of the still larger numbers 
who j)ro( ee<l to the Scottish and the modem English 
universities, of the pronounced success which has 
attended the efforts of the universities to provide a 
training suitable to students ontermg on professional, 
commerciaJ, or industrial careers, and of the fact that 
the general widemng of the educational leiddor has not 
yet had time to bear its full fruit, it is oloiraod that 
grarluates of the universities of Croat Britain, us a 
whole, represent to day, even more fully than they 
did half a century ago, that section of the community 
which exercises the greatest influence on the formation 
of public opinion 

* Of 1203 men students matriculated at Oxford 
during the academical year 1928-29, less than half 
came from the English public schools Of the re 
mamdor, 179 were students from overseew, and 446 
were from secondary schools which do not rank as 
public schools Of these 446, no fewer than 223 hod 
started their education m pubhc elementary schools, 
which means that at any time there ore about 760 
elementary schoolboys m residence at Oxford, and 
the proportion to the whole would be at least as large 
amongst the women students The evidence also 
shows that more than 46 per cent of Oxford under- 
B^uatee are in receipt of flnanoial assistance without 
Inuoh their parents would be unable to give them a 

No 5196, Vol 187] 


university education The figures lor Cambndge are 
similar, and at some of the modem EndisH univer¬ 
sities more than two-thirds of the students began 
their education m the element^iry schools 

Further justification for the existence of a small 
number of university representatives in the House of 
Commons is found m the special knowledge they may 
be expected to have of the needs of higher education 
and educational pohoy generally The mdependence 
from government control enioyed by the universities 
of the British Empire can only be maintained by very 
cordial 00 operation between the governing bodies of 
the umversitiea and the Government of the day, and 
in the dehoate negotiations which such co operation 
constantly mvolves, the university members play a 
part which is essential, although it naturally does nof^ 
bulk m the pubhc eye j 

The umversity constituencies, by reason of thew; 
pecuhar constitution, provide for the enfranchise 
ment of a large number of men and women who would 
otherwise bo without a vote Since the umversity 
voter 18 placed on the register for life, and can vote 
through the post, he camee his (Qualification with him 
wherever he goes , he can exercise it although, owing 
to a change of residence, he may bo without an ordinary 
vote, or unable to travel to a constituency to exercise 
it if he goes abroad, he can appoint a yiroxy, and, 
with the recent extension of air mails, he can now 
exercise the franchise himself from a great many 
distant parts of the world A careful analysis of 900 
consecutive voters on the Oxford Register showed 
that no fewer than 76 hewi addresses overseas, many 
of them servmg their country in distant parts of the 
Empire, which means that at Oxford alone the 
abolition of the University seat would disfranchise 
nearly 1600 overseas voters In the Scottish univer¬ 
sities the proportion of ovorsoas voters is probably 
higher 


University and Educational Intelligence 

Cambridge —Applications are invited for a re- 
seart h studentslnp at Emmanuel College, the maxi¬ 
mum annual value of which will be £160 and the 
period of holding two 3 ^ears or a possible third 
Preference will be given to candidates who have com¬ 
pleted one but not more than two years of research 
work Applications must be received by the Master 
of Emmanuel College by, at latest, June 30 

The Air Ministry announces that five hundred 
aircraft apjireatices, between the ages of fifteen and 
seventeen years, are required by the Royal Air Force 
for entry into the Schools of Technical Training at 
Halton Bucks, and at Cranwell, near Sleaford, Lines 
They will be enlisted ae the result of an Open Competi¬ 
tion and of a Limited Competition, to be held in the 
near future by the Civd Service Commissioners and 
the Air Mimstry respectively Boys in possession 
of an a])proved first sahool certificate may be ad¬ 
mitted without other educational exammations The 
scheme offers a good opportimity to well educated 
boys of obtauiing a three years’ apprentice course of 
a high stamdard The principal trades open to them 
are metal rigger, a new trade brought into existence 
by the introcluotion of the metal aeroplane, which 
involves trammg m both fitting and sheet metal work, 
fitter (aero engme), fitter (eurmourer), wireless 
operator-meohomo , and electrician Full mforma 
tion regarding the examinations can be obtained upon 
apphoation to the Secretaiy, Air Mmiatry (Airofaft 
Apprentices* Dept), Qwydyr House, Whitrfi411, 
London, S W 1 
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Birthda]r8 and Research Centres. 

3 f 187 a —Prof F J CoLB, F R S , professor of 
zoology, Univemty of Reading 

My chief studies at present are oonoemed with the 
history of soologioal disooveiy 

Feb 4 , 1875 —Dr Ludwig Pbandtii, For Mem R S , 
director of the Kaiser Wilhelm Institute for 
Research on Fluid Flow at Gkittmgen 

In the Wilbur Wright Lecture before the Royal 
Aeronautical Society m May 1927,1 pomted out that 
after the veiy satisfactory explanation of the hft on 
aerofoils ancl of iJl sunuar related problems, it is 
necessary to mvestigate the problem of resistance 
more closely, and that turbulence is an im^rtant 
factor m connexion with this latter (]|ueetion Turbu 
lenoe is that internal unrest m flmd motion which 
produces a contmual mmghng of fluid particles from 
the neighbourhood of the we^ with those somewhat 
farther away, and as a result, frictional forces are 
increased, but the stream line pattern approximates 
more closely to the form calculated for ideal fluids 
During tne last few years, the mveetigations m my 
QOttmgen Laboratory have gone mto the properties 
of turbulent flow m great detail, and have, m fact, 
produced several important explanations But much 
remains to be done, and much more work is nocossary 
before the experimental results can be explained with 
the desired clarity 

Feb 5 , 1866 —Sir Akthuk Kbuth, F R S , Hunterian 
professor and Conservator of the Museum of the 
Koyal College of Surgeons 

am contmumg my lifelong search for evidence 
be€Uing on the ongm of man and of anthropoid apes 
Especially am I concerned with factors which regulate 
or influence development and growth 

Feb 6 1852 —Dr Conwy Lixiyd Morgan, FRS, 
emeritus professor of psychology in the Univer 
Bity of Bristol 

One who enters on his eightieth year is not likely 
to be able to furnish an mtenra report of any new 
investigation now in progress More probably he 
asks himself What should I do were I near the start 
of my life work instead of fast approaching its close 7 
R^lismg that comparative psychology is still m its 
infancy, I should concentrate attention for another 
lifetime on the earlier stages m the evolutionary 
enesia of mmd m its naturm process of oonorescence 
should still urge that, smee maturity is, m each 
ihflividual, a novelty emergent on infancy, it does not 
accord with sound method in science to account for 
infantile (and even erabryomc) occurrences m terms 
of mature processes if, on the available evidence, such 
processes ore not as yet emergent m that instance of 
oonorescent advance which is under scientiho con 
sideration 

Feb 6 , X 871 —Lieut Col J ^tbpubnson, FRS, 
Indian Medical Service (retd ), formerly lecturer 
m zoology m the University of Edmburgh 

The mam obieots of my anatomical and systematic 
work on the Oligochreta are ( 1 ) the tracing out of 
the course of evolution within the group — certain 
familiee, for example, the Megascoleoidaa, allow Imes 
of desooat to be tnoed withm them with more and 
dnore oertamty as our knowledge of the anatomy and 
distribution of their members moreaaee, ( 2 ) to con 
tribute to the science of pakBOgeography by means of 
an inoreoamgly accurate knowMge of the earthworm 
faunas of the several regions of the globe Smoe earth 
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worms for the most part spread only by their own 
slow pronession m the ground, to a life m which they 
are absolutely confined, a knowledge of the distnbu- 
tion of the various genera affords valuable material 
for determining the configuration of the land in former 
epochs 


Societies and Academies 

London 

Royal Society, Jan 22 —P M S Blackett and F C. 
Champion Tlie scattering of slow a particles m 
helium Mott has calculated the scattering of 
a particles by hehum atoms on the assumption that 
the particles interact according to the inverse square 
law, that they have no nuclear spm and that they 
obey the Einstein Bose statistics It is found that 
the scattermg should vary periodically with changing 
angle and velocity m fact an interference j^ttem 
should be obtained the scale of which depends on the 
velocity This theory has been tested by photograph¬ 
ing the collisions between slow a particles and helium 
atoms m a Wilson chamber The results are m com 
plete agreement witli Mott s theory —W A Bone, 
R P Fraser, and F Lake Explosions of mixtures of 
acetylene and electrolytic gas Ihe disturbmg influ 
enco of successive additions of acetylene upon the 
uniformity of the initial flame movement m on ox 
plosion of electrolytic gas attains a maximum when 
20 j>er cent of acetylene is present in the medium, 
thereafter declming and eventually disappoaring 
when 30 per cent of acetylene is present There is a 
primary selective partial combustion of acetylene, 
+ O, »= 200 + H J m the flame front followed, 
behmd the flame front by either (i) when sufticient 
oxygen is present a highly luminous (ombustion of 
the nascent carbon monoxide or ( 11 ) otherwise by a 
thermal decomposition of any unbumt acetylene 
The explosion of a CgHa+ Oj + 2Hj mixture is differ 
ently affected by an eiiual dilution with argon or 
nitrogen —W A Bone and R P Fraser Flame 
specxEi m the inflammation and detonation of CO Of 
mixtures In the initial phase of inflammation , 
and m the final stago of detonation , the maximum 
flame speed for moist mixtures at atmospheric press 
uro 18 obtained with a ctrea 3CO + instead of a 
theoretical 2C0 + O, mixture Dilution of the medium 
with either argon hohum or nitrogen does not maten 
ally alter the proportions of c arbonic oxide and 
oxygen m the maximum speed mixture Hence the 
pomt of maximum flame spoefl is principally detei 
mmed by the concentration of carbon monoxide and 
the combustion of moist carbonic oxide is conditioned 
by a prior excitation of its molecules, which are 
then rendered combustible—C V Jackson Inter 
ferometno measurements in the arc spectrum of iron 
Ten hnes m the spectrum of the iron arc in air, 
between \4000 and X4400 have been measured by 
interferometric comparison with the red line of cad 
mium or with the secondary standards of neon 
Sixty eight hnes in the spectrum of the iron arc in air 
between X2300 and X3100 have also been measured 
interferomotrically The results are m good accord 
with the wave lengths recommended by the Inter 
national Astronomical Umon in 1928 

Edinburgh 

Royal Society, Jon 12 —J W Gregory The 
Dalradian rocks of Scotland and the structure of the 
Southern Highlands The Dalradian rocks can be 
trac^ across the Southern Highlands of Scotland 
from Argyll to the Moray Firth and the coast 
south of Aberdeen The author m 1910 rejected the 
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generally accepted conclusion that the oldest Dalradian 
rocks outcrop along the southern border of the High¬ 
lands, and that there is an ascendmg senes to the 
Mouie gneiss to the north He regards the slates and 
grits Ut ttie south as a younger but still pre Palteozoic 
seines (tJie Letmoxmn), and as oompoBea of DalracJian 
debns, the Dalradian band as consisting of five senes, 
with the youngest to the north , and the Dalradian 
befls as having been deposited on the southern flank 
of a land composed of the Moine The evidence for 
these conclusions is submitted in detail The author 
regards the beds as m their ongmal order, except 
where locally invertotl as in Ben Liu and near 
Callander He correlates the north eastern Dal 
radian and Lennoxian rocks south of the Moray Firth 
with tliose of Perthshire and south west Scotland, 
from which they are separateil by tlie granites of the 
C’aimgorms and western Aberdeenshire —J Weir 
The British an<l Belgian Caiboniforous Bollorophon 
tida* Bighty two forms are (IiscushihI under nine 
enora The Belleropliontid faunas of various 
orizons and fm les are tabulated and discussod, and 
attention is diroct-etl to assemblages of stratigraphical 
value in the Scottish (’arhoruferous succeHsion and 
ec|U2\alent rocks in the north of Kngland, with special 
reference to stages m the evolution of Muphemua urcx^ 
Bucantopsts dicuasatiis, and TropidocycluH oldhamt — 
Elsie J Cad man Life history of Lhaymtum nxgrxpes 

Dxdy^mum nignpea is a species belonging to the 
slune fungi or Myceto/oa founfl growing on germinat 
mg boot ‘ seeds and it also grows fioquently on 
dead leaves of many kinds Tlio spora^ germinate 
readily, each sijore giving use to two swarm cells, 
because geiimiiatiori is preceded by a chv ision withm 
the spore coat At the diMsion four chromosomes 
are present, and there are distinct centrosomes 
After several divisions (he swarm cells withdraw thoir 
flagella and become transformed into myxamaboe 
The myxamaba jxisseases no flagolhun and no 
bleparoplost ami cannot become a swarm cell again 
They fuse m )iairH to form zygotes A plasmodium 
which may bo slightly bigger than those m its neigh 
bourhood, either bexjauso it possesses a great number 
of nuclei or heis engulfed a larger number of niyxamoe 
bae, can oxeit some form of attraction on the smaller 
plaamodia aroimd it, and they coalesce with it in large 
numbers A large plasinoihiun, therefore, rapidly 
increases in size, and contuiues to do so by coalesc mg 
with the srnalloi plosmodia in its neighbourhood 
Chromosome numbers were fully investigated — 

R Crookall The genus LyginoracKia Kidston 1 his 
genus was instituted by the late K Kidston, of Stir 
Img, to mclude petnh^ leaf stalks with a stincture 
sun liar to that of the well known Coal Measure plant 
Lyginopterxa oldhumxa Though Kidston recognised 
and named two species of Lyginorachxa^ he described 
neither In his admirable “ Studies in Fossil Botany 
Dr D H Scott described, but did not figure, L 
paptlio from the Cementstone Grouji (CaTciferous 
Sandstone Senes) of Norhom Bridge, Tweedside 
l^e second species was appropriately named by 
iudston Lygintyrachts taUvana It was referred to, 
but not described, by Dr Scott Fortunately, Kidston 
hod prepared excellent photomicrographs of both 
forms, and these ore used to illustrate the paper — 

J Geronimus Some problems involving the j>er 
aymmetric determinants 

Roms 

Royal National Academy of the Lincei Communioa- 
tions received dunng the vacation —F Ennquet 
Algebraic surfaces —G Barba Generalised paraUel 
iflm —F Odone Rotatiofi and divergence of a vector, 
/gradients of a homograph m general curvilinear co 
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ordinates —Marla Paitori Further on the jpartial 
derivation of tensors —P Cattanco A class of cyclic 
varieties —M G Bouligand General expression for 
the solidarity between the problem of the nunimuni 
of an integral and the corresponding Hamilton-Jaoobi 
' equation —G Andreoh Pseudo-lmiits of functions, 
pseudo eonfcinuitj^, etc —M Manarini: Lmes of curva¬ 
ture and geodetics of a surface — S Finikoff The 
“ suites ” of M Fubmi —G Bozza Action of oer 
tarn apparatus for blowing gases —G A Barbieri 
Complex thiocyanates of quadrivalent molybdenum 
Various difficulties are encountered in the preparation 
of these cHimpounds, but a number of them have now 
been obtamed by carefully oxidising the corresponding 
tervalont molybdenum derivatives by means of 
potassium fomcyemido - Giambattista Dal Piaz New 
genera and new species of artiodactyls m the Venetian 
oligocono Investigation of the numerous fossil 
aitioclactyls of tho Basle Museum indicates that the 
genus Anthracochcerus occupies a completely isolated 
systematic position and shows a tendency to diverge 
from the complex type of ArUhracotherxdof and to 
appioach m some respects that of certain primitive 
iStndcp It 18 conclude<l that the Monteviale artiodactyl 
i« not related to any of tho numerous jihylogenetio 
linos of tho Anlhracolheridwy hut represents a type of 
winch neither the eocene ancestors nor any oligocene 
successors are known —G Brunelii Monotonous 
rotifer planktons in an elevated Apennmo lake The 
jilankton of Lake Soaimo consists mainly of Cyclops 
8trenu\i8 biadier and of large masses of tho rotifer 
Aaplanchna pnodonta Gosse ~ Teodoro Pern Be¬ 
haviour of the optical vesirle of Tnton grafted mto 
embryos of Rana esculcnta (Dost met ion and power of 
recovery) - Giulio Cotronei and Aldo Spirito Zoo 
logical constitution and grafts Now oxpenmen 4 ^ 
between Anura and Urodcia (4) —G Mezzadroli and 
E Vareton Action exerted by raciium on the 
germination of seeils Experiments m which barley, 
wheat, peas, and beans were subjected to the mliuonce 
of the 7 rays of radium sliow that the effe< t of a short 
exposure on the germination of the seeds is beneficial 
and that of a long one injurious When 3 9 ragm of 
rmliuin was used, benefit became ajipreciably apfiarent 
after 5 minutes and reachixl a mnxiimun after 30 
minutes With one half of this amount of radium, 
the oxptmure must be (juintux)lc<l The best result 
obtamed consisted of increases of 30 per cent in the 
number of seeds gerimnateil, 80 per cent m the total 
height, and 80 per cent m tho weight of the plants 
Tho stimulating effect is still a< tive two months after 
tho irradiation 

Sydney 

Royal Society of New South Wales, Oct 1 — H (T 
Roggatt Thnist faults and compression jomts m the 
Muree bods, near Grasstree, New South Wales Tlie 
bods m wluch the faults and jomts occur, consist of 
sandstone and conglomerate-—competent rocks—over- 
lain and underlain by shale and mudstone—mcom- 
l>etent rocks—cons tit utmg an ideal senes for the 
development of compression phenomena Stress m a 
sandstone member is expressed by sharply defined 
faults which pass upward mto conglomerate as mono- 
olmal or slightly overturned folds These thrust faults 
are mclmed to the horizontal at an angle of about 30® 
Jomts are developed in two sets, one parallel to the 
faults and one molmed thereto at 120® The fractures 
appear to obey Mohr's theory of rupture and furnish 
striking practical confinnation of Hartmann’s law 
Smoe the direction of thrust is known, the orientation 
of the stram ellipsoid is known, showing that the axu 
of maximum compression lies m the acuU angle 
between the shear planes Experimental determma 
tion of the angle of friction of the sandstone oonfimu 
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the view that the principal factor tending to reduce 
the fracture angle to Lcbb than 46® is t£e mtemal 
friction of the rook itself—A J Matheton The 
geoJoffir of the Wellington district, NSW, with 
special reference to the origin of the Upper Devonian 
Senea The oldest rocks are of Siiunan age, oompns- 
ing shales and hmestones in which are mterbedded a 
great volcanic senes The limestone occurs on two 
horizons and both are coralline , the upper limestone 
IS the more highly fossiliferous and is tne youngest of 
the Silurian rocks It passes by a gradation through 
an arenaceous type mto a calcareous sandstone and, 
finally, mto sandstone itself, the sandstone senes, 
m its upper part, contains Ltpxdodendron Amtrale 
and Sptrtfer a%8^unctu8, and is, therefore, of Upper 
Devonian age Sandstones are oharaotenstically red 
colour, and it is suggested that they wore deposited 
under and conditions They eure intruded by the 
Wuuluman granite —G F K Naylor The lastory of 
the development of the present drainage system m the 
Marulan district Theories mvolvmg river capture 
were advanced by Andrews m 1904 and by Woolnough 
and Taylor m 1006 Andrews suggested that the old 
Shoalhaven was beheaded by a tributary of the 
Hawkesbury, while the other writers postulated an 
old Wollondilly beheaded by a newly formed coastal 
stream The theory now being put forward suggests 
that the present 8hoalhavon Kangaroo system ongm 
ally flowed m a westerly direction away from the 
roast, m a maiuier analogous to the present Upper 
Nepean system Capture and reversal by a coastal 
stream which developed as a result of the post Ter 
tiary uplift is regarded as havmg brought about the 
pieseut river distribution — A R Pen fold and F R 
Morrison Notes on the essential oils from some 
■Ctritivated Eucalypts (2) Tlie species consisted of 
E Ausifaltanat E Maenrihun, E citrcndora, K SmtihUt 
E dives, and E dives variety ‘ A ‘ and variety ‘ B * 
Leaves from the trees of an avenue of E bteostata, 
near Sydney, show considerable variation in sue and 
shape although grown from the seed of one tree ool 
lect^ at Jenolan, Now South Wales The yield of 
oil varied from 1 23 to 2 4 per cent and the cineol con 
tent from 38 to 65 per cent The spec les is i eally a form 
of E glohidtis oonfiiied to the mamland of A ustralia and 
should have been named Euccdgptus globulns variety 
hicoHtaia The chemical constituents of the oil are 
snnilar to tliose of E globid-tis, namely, isovalonc 
aldehyde, d a pinene, cmeoJ, eudeeniol, etc 


Official Publications Received. 

^ Beituh. 

Hrittah Chemtcala and tbeir Mnnuracturti^ llieOfttvUl Dlrectury of 
the AsAOciablon of BrltUh Chemical Mann lecturers (Incorporated) Pp 
405 (London ) Fre« 

Tlie Urittah Choinkal i lant Maniifacturera Aaaocjatlun OfticlAl 
nipeotory of Blembera 1081, with a Claiaifled idat of their Manufarturea 
and Servloes Pp. 151 (London ) Free 

County UumuKh of Southport MetforologicAl Department ftie 
Pernley Obaervarory Southport Report, and Roaulta of ObaervatlonR 
for the Year 102V By Joaeph Baxendall Pp 28 (Southport ) 

The National CapitaL The FrealdentU) Addrems of Sir Joalah ChartuH 
Stamp delivered to the Royal Statistical Society, November 18, 1030 
Pp. 94 (London Royal StatlaUcal Society ) Od 

The Obaerven Handbook for 1931 Publlahed by the Royal Aatro 
nomioal Society of Canada Twenty third Year of Publication Pp 7T 
(Toronto ) 

Food Fakei Ancient and Modern By E Gabriel Jonea Pp 34 
(liondon Institute of CbeinUtry > 

Oatalogae of the Twenty Drat Annual Rxhlhitlon of Electrical, Optical 
and other Phyaical Apparatua, January 0, 7 and 8, 1^31 Pp Idu+xl 
(London The Phyaical Society and the Optical Society ) M. 

The Proceedlnga of the Royal Society Sorie* A, Vol 130, No A813, 
January I pp 289 481 (I^ondon HarrlHon and Sons, Ltd ) lOn 

Department of Soleotlflo and Indnatrlal Reeearch Water Pollution 
Reaearoh Summary of Current Literminfe To) 4, Part 1 January 
1981 Abatracta Noa 1188 Pp 185 (London ELM Stationery 
Oflloe.) If 8d net. 

UgEi^a Protectorate. Annual Report of the Geological Survey 
Department for the Yaar ended Slat Deoamtwr logo Pp. 44 (Intebbe 
Govamment Printer ) 8«. 

No 3196, Vol 127] 


Commonwealth of AuatnUa Oouncll for HclentlAc and Indnetrial 
No 48 Black Dleeaae llmfectloua NwroUc 
uepatltle) of Sheep In Auitralla a Toxaemia induced by a Hpeolflc 
BMterlum (B cedematleni) In Hepatic Leeloua rraulUng from 
Migration of young LUfr Flukea (K hepatkaX By Dr AW Turnw. 

Pp 141 rlieJbourne U J Gr^t-n) 

1 HeoordR Entomology Seriea, VuJ 14 Part* 11 to 
14 On aooje Indian Coleoptera Part 11 A new GeuuH and a new 
Speclee of MeUeldae and a New Hpecties of Elaterldae, by K Fleutiaux , 
t ^ Genu# and Two new Speclea of Longhorn Beetlea from 

India (Coleoptera Ceiambyoldae Subfamily Jjiiiillnae) by W S. 
Fuller Pari 18 Immature SUgeii of Indian Coleoptera (7) by J C M 
Gardner Part U Three new Speciee of Lyridao, by R Ktelne. Pp. 
iil + 17 + 8 platflR (Calriitta Go\trDmfnt of India Centra) rubUeallon 
liranch ) 1 rupee U Ud 

I OKllON 

United Statee Department of Agriculture (IrtularNo 145 lirhla 
Roliwei U Funwlte of ihe Japaiieae Befltle By J L. King 
and J K HoHuway Pp li lu conte TrLhitli^Al Bulletin No 215 
A Blologliai Study of 7 nt Aoyraiiuiia Riley ae an Kb>, l*aniRite 

of the Urioiital truit Moth By Ahuh Peteraon I p 22 6 uenta 

(Waabington D 0 Oovoinmimt Printing Office ) 

Report of the Director of the Inatitute for Biological llen«arch V , 
1020 Ipso Pp 11 (Baltimore Md lohria ilopkiiiK Uniiemity ) 
Memoird of the (allege of Science Kyoto imperial Unheraity Serlea 
A Vol 13 No 6, No\emb«r Pp 3iM) 3U7 (Tokyo and Kyoto Manizen 
ijO I td ) 1 00 yen 

Tlie Bolenro IteporU of the Tohoku Imperial Uulveralty, Sendai, 
Tapan First Sei lee (Mathematlca I hyajci Lhenilstiy) \o\ 19, No 4 
Pp 305 472 (Tokyo and Sendai Mururou Co , f td ) 

U S DeMrtmeiit of Commerce Coast and Gcodetir Survey Serial 
No 481 ReHulta of ObaervatloiiH made at the United Htnlea (/CflBt and 
Ueodetk Survey Magnetlo flbaervatnry at Sitka Alaska, in 1928 and 
1924 By W N Mi karlund Pp li + 102 + lU plates (Washlngtoii, 
DC Ou\ ernment Pi Intmg Office ) 60 cents 
Milteilungen dos Geologlsohcn Jnstltutu cler f ftndbouwhoogeachoo) in 
Wasenlngen (Holland) No 10 1 Verglelchi nde raikroskoplschu 

phyaikaUmhe und chemische UiiG lauchuuseii voii eineni kalKsUdii 
uiid eliieiii Lows Bmhmpiohl ana dan Nlederlanden ii \erglelchendea 
Htudinm von olnem Kalkutoin Bcxienprolil aus Holland und elnem 
Kalkstoin Uodtnprotll aim Java Uiiter Mitwlrkung von Irof A Te 
WflcheJ Dr f M Hor und P »un Aggelen Dearbeitefc von Prof J van 
Bareii Met ei n Beknopto Samenvattlng In de Nedorlandsche Taui 
Pp 105 + 20 Tafnln (Wageninffen H Veenman en Zonen ) 


CATALOnUt 

Radio Malt Pp 14 (I ondoii TJie Brltiah Dru^ Houses, I td ) 


Diary of Societies 

FRIDAY, Janhahv 30 

RoYAi CoiiKuK or SuHiiicoNs nv Khoi-ahd at 6—Dr D Hunter 
C hunges In the Boni « in llyperiwrathyroidiftm and liypnrthjioidlNm 
iNaxiTUTiON or EcxiTBiPAi KHniHKBna (West ^^ales (Swanaea) Sub 
( entre) (at CorporatliUi Klectrltily bhowiiMinm HwanaeaX at 0 — J 
Urmston The Klectncal Hlghlressuie Jesting of Cables and the 
I ocaiisatloii of FaultM 

North Raot Coabt Inktitution or Fnoinbkks ano Huiibunncim (at 
Mining liHtllute Ne^vrasLle uimhi Tyne), nt 0 —C F Christenaeii 
The Whaling factory Ship yiKingtn, wiUi Supn Notes on Whaling 
Junior Institution or Knoinkki« (Informal Moethig), at 7 80 -W 
riah Modern Methnds of Production of Smull Machined Work 
Rotai Institution or Garar Britain at w — Prof ^ 

The First Defence oft ibraltar by the English, Oct 1704-April 1706 
Ruval Axhohautk al HdfiKTV (Hull and I Beds BranGli).”Col the 
Maatcr of Scmpil! Gliding and Soaring u n n i = 

S<H ixTY OF Dvkbs and Clk oi rimth (Scottish Sictlon) D K Collc*Oge 

Dyeing foi the Scottish 1 weed Itade 

MANONReTKu I iTitBAKV AND I Hir**Hoi HU AL SocuKTv (Chemical Section) 
SATURDAY, Januarv 81 

Britimh MvroiAsjii al Hf>t iicty (in Botanical Ue^rtment Unlycndty 
College) at II AM-Dr A S Home (a) Wear Division in 
(5) Preliminary Study of the Fungus Flora of the Air ^ 
N M Nitimargl Factors InHuenclng Spore JormBUon -‘L N Sikh 
Factora Influencing Fungal Growth — W C Moon ami Dr A Smith 
Notes on Some InLcn sting Fungi Kern ntly Hecorcied —A A Pearson 
A Fungua f uray in Spain . „ „ v *. a 

Mathkmatuai Amwx’iaiion (at Bedford OoIJcge for T^omeaX at 8 — 

Ri^ai Inotitution Of Qrrat Britain, at B—1)1 K Caminaerta Flenilah 
Art (2) Breughel 

MONDAY, Kkuruaby 2 

Rovad SiMirrY EDiNHtrRou, at 4 80—Sir K A Hharpoy Schafer 
“ob«>r™tlon» on th» K8l»tl%« B»U of Orowth of lh» V»IU of th* 
Rilfht and Left Uindn reapocilvely on SeiBOual Variatlona in the 
SlC.nd o.^^«.“"m..oo. of Norv. Boctlon .yK.n F J W 

WhiDDk A Note on the Secular Changea of R(»k Tempermtuie on 
the cElton Hill —7o In rwd ty till* —Prof H L Inoa /orw and 

Turh^g eoInUoftheK^^^^^^ u w w... w Th. 

Royal College or SuuoEONi or Bkoland, at 5 ^U. H Wool lard The 
Potency of the Pharyngeal Entoderm i x, 

Royal IiraTiTOTioN or Obeat Bbitaiii at 6 —General Meting 
55Si5;» " (.t O.ologlo.1 Soclrty). »t •-H W Towm 
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laiTiTUTiox or Elsotkioai* Eiioiimits (WMtern Oatn) (ftt 0«rdtirx 
at 7 >-D B Boaflaaon The Cooling of Bleotrleat Maohlnea. 

Botal iRBTiTtrra or UnmeH ABORtrsors, at S — Prof W Rotheneteln 
The Decoration orBulldlnga 

Royal Socirrv or Arts, at 8 —Prof L. 0 Martin Bome Modern 
Developmonta in MioroHoopy (Cantor 1/eoturea) (3). 

BooiRTV ur Oriuiual iRDumir (Dondon Section) {jointly with Faraday 
Hoolety and Ohrmltal Bnglnoerlng Group) (at ^emloal Sooletyi at 
8 —Dr E B Maxted The HpecUlo Activity of CatalyaU —Prof 
B K Rldeal Specific Oatalytlo Surfaces. 

BarrisB P«toboi/>qioal Bocnrrr (location Section) (at London Day 
Tratnlna CoHcko), at b 80 —Uiss Ella Frerman Sharpe Sublimation 
A Oorrelatiun bebweeu the Experiences of an Educator and Psycho* 
analyst. 

iU&bDAY, FaBRUABY 8 

Royal iNtn-iTUTioir or Qrbat Britain, at 6 15 —Dr J W T Walsh 
The Art of Illumination (8). 

Eoulo4i1(]al Boginty or Lohimm, at 6 80 —Dr Nellie D Kales The 
Develojpment of the Mandible In the Plephant —A. D Middleton A 
Contribution to the uf the Common Shrew (ALin» aransus 

Linn V—F C Baker The Glassificatton of the l^rge Planurboid 
Snails of Europe and America —H Maullk On the Larva of the 
Poisonous Ohrysomelid Beetle of N gamlland, Africa —Dr C Cross 
land The Reduced BulIdInK Power and the Variations in the Astrean 
Cocals of Tahiti with a Note on //erpelo/ilAa Hmcj and tvugLa sp — 
Dr Marie V Lebour (a) Further Notes on Larval Ilrschyura (5) 
The IjarvR of the Plymouth Caridea I The LarvH* of the Crangonldit 
11 The Tia^V(^ of the illppolytldu* 

Imktitutb or Mctaui (UinningWm Section) (at Chamber of Commerce 
Birmingham), at 7 —C E Moore, 1 A Bailey, and others Discus 
slon on Refrarunies 

Royal PHOTOtiRAPHic SonirrY or Gbiat Britain, at 7 —F Judge 
Some Early Experiments in Colour Photography 
iRmTOTioN or Autumodii a RNniKaSRS (at Royal Society of Arts), at 
7 45 —Ur W H Hatfield Rustless Steels as applied to Automobiles 
and Aircraft. 

Royal Antbropolooical iNermTE, at 8 80—Prof M Hurskovlts 
The New World Negro as an Anthropological Problem 

WEDNESDAY, Pkhruary 4 

Royal Oollboi nr Sorobons or England, at 5 —T P Dunhill Malignant 
Disease of the Thyroid Gland—the Relation of the Incidence and 
Spread to Its Embryology and Prognosis 
Institution ok Ki bctbical Enginrbhb (Wireless Section), at 0 —P K 
Turner Some Measurements of a lioud Speaker in tviruo 
Sooiarv or Pnauo ANALVirra and othbh Anaiytuai Curmihts (at 
Chemical Society) at 8—Dr L. H laimpIttandJ H Bnshlll Some 
Factors alTecthig the Solubility of Milk Powder —8 Marks and l)r 
K 8 Morrell (a) The Determination of the Hydroxyl Content of 
Organic Coin(K>uuda Kstlmatlon of Castor Oil (5) The Determlua 
tlon of the Carbonyl and Aldehyde Content of Organic Compounds 
Katimatlon of Vhenylhydraiine —Dr A van Kaaite and J Straub 
Food Control In Holland —H R Ambler The Determination of 
Small tjuantitles of Methane — H. Bhattacharya and Dr T P 
Hilditch The Fatty Adda and Component GIvoertdrs of Indian Ghee 
Royal Sogikty or Aftrs at 8 — C Le Malstie llie KflTeot of Standard 
isatlon on Engineering Progress. 

Royal Sooibtv or Mbdicinb (Surgery and Pathology SoctionsX at 8.80 
—V Z Cope and r H Mitchlner (Suryery), Dr A Fleming and Dr 
T H C Benlmns (Pathology) Special Discussion on Indications for 
and the Value of the Intravenous Use of Germicidos 
Royal MiOROsi-tiptoAi Sooibty (Biological Section) (In B M A House 
Tavistock Square). 


THURSDAY, Fkbruaby 6 

Royal Sorirrv at 4 80 —0 F Jenkin llie Pressnre Exerted by 
Granular Material — t L. Arnot The Diffraction of Electrons in 
Mercury Vapour 8 Kama Hwamy On the Transmission of I Ight by 
Thin Films of Metal —Puneri (o h* read in titU only —8 Qoldateln 
The Forces on a Solid Boot Moving through Viscous Fluid (Notes by 
J M Burgers),—D C Oolbourne The Dlurusl Tide in an Ocean 
Bounded by Two Meridians 

Linmbah Sooibtv or London, at 5 —Dr H Bernhauer and Dr H 
Soott Abyssinian Staphylinido. —S Ssvsge On a Recently dls 
oorered I etter from Llnnipus dated 1760 —1 U. Barkill Photo 
graphs of DUucorta tscuUnta taken In Slam^by Dr A F 0 Kerr— 
Dr T A Sprague and C V B Marquand The New Flora of Gore 
Cliff Undsltde 

London Mathbnatioal Sooirty (at Royal Aatronomlcal BocletyX at 6 — 
Prof 0 N Wateon Ramanirian s Note Books (Leotnr^ 

Royal iNBTiruTiON or Qrbat Bbitaih at 6 16.—Prof H Dingle The 
Nature and Scope of P^sioal Botence (8). 

BArrutH AtnociATioN or RarRinBRATioN (at Institution of Mechanical 
Bngtiiaers), at 5 30 —Dr Bier Griffltbs Some lustrnments for 
Refrigeration Work 

Institution or Ei Koran al ENOiNKBRa at ft.—P J ByU Two Trans 
mission I iiie Problems SuspeotloD Insulators for Industrial Areas 
la Great BrlUln , Oonduotor Vibration 

[NaTirora or OHiHiaraY (Manohe^r Section) (at ** Hanoheeter, Ltd , 
Manchester) at 7 —Prof F L Pyman Paper 

SocisTY or Ghrmioal iNDTiarmT (Bristol Section) (jointly with Institute 
of Fuel) (at Bristol UnlrereityX at 7 80 —M H Lewie Recent 
l>evelopment in the Economic Frodnotion of Steam from Factory 
Boiler Plante. 

Sooivrr or Omnhioal Industby (Booth Wales Section) (Jointly with 
Sooth Walts Section of Institute of Ohemletry and Miorosooploal 
Soolety of Walee) (at Cardiff Technical College), at 7 80.—C A. Seyler 
The Mlorostructore of Coal 

CHBincAL Bogisty, at 0 —j W Baker Balt>fbrmliig Oharaeterlstlce of 
Doubly eud ftliwly Linked Elenenta of the Oxygen Group Part I 
The Q^bonyl Group In Beoxaldehyde and Acetophenone.—^ W 


Baker and W 0 MofflU Balt*fonning ObanoterleUei toi DoaUy and 
Singly Linked Blemente of the Oxygen Group. Part 11 The Httra- 
tlon of Benealdehyde and Aoetopfaenone In Bnlphurlo Acid Solutton. 
—Prof T M Lowiw and Q Jeaaop The Prop^les of the Obknldea 
of Sulphur PartV M etas table Btatet.—J W Cook (a) Folmolia 
Aromatic Hydrocarbons Part II The NoD-exUtcQoe of 1 S 7*^8^ 
dibenxanthraccne (6) Fart 111 Derivativee of 1 2 5 ft-dibenxan- 
thraoene, (o) Part IV Oondenoed Derivatives of I 8 benzanthracene. 

Royal Booiity or Mrdicimb (Tropical Dieeasee and Parasitology and 
Disease In Ohtldren Sections), at 8.—Dr A Oaatellani sod Dr 
G W Bray (Tropical Diaeaaea), Dr A. R. Nsllgan and Dr H fi 
Btannus (Disease In Children) Special Dlscnseion on The Adaptation 
of European Women and Children to Tropical CUmatee. 


ERIDA r, FanRUART a 

Royal Booiity or Midicini (Otology Section), at 10 80 a.m —Sir St. 
Clair Thomson, F C Ormerod, and others Discussion on Tuber* 
cuLosls of the Ear 

Royal Antronouical Sooicrr (Geophyiloal DlacussIonX at 4 8Ck—The 
Escape of Radiation from the Atmosphere Ohslrman, Sir Gilbert 
Walker Opener, Dr 0 C Blmnson, followed by Sir Napier Sbaw^ 
Dr F J W Wbipple, and Prof B A Milne j 

Royal Sucixty or midicini (l^iryngology Section), at 4 80 —Dlscussloni 
on The Treatment of Frontal Sinusitis. 

Physical Socinty (at Imp^ial College of Solenoe and TeohnologyL 
at 6 —H B Beckett The Radiation Reflecting Powers of Rough 
Surfaces —K B Moss A Ballistic Recorder for Small Electric 
Currents,—F J Berase The Insbrnmental Phase Difference of 
Seismograph Reoorda—Demonstrations by G L. Addenbrooke 
Sooibtv or Ohbmioal Industry (Manchester Section) (Jointly with 
Manchester Section of Institution of the Rubber Industry) (at 
Engineers Club, ManohssterX at 7 —A Fraser Plant Used in the 
Msnufaoture of Synthetic Resina —Dr B E Walker and E A 
Devon ITie Effect of Certain Factors upon the Electrical Propertlea 
of Moulding Powder and Synthetic Resina. 

(nstitdtion or Blictrioal Enoiniirs (Meter and Instrument Section), 
at 7-n, Davie G W Dowdier and W G Btaudring The Measure 
nient of High Voltages, with special reference to the Measurement of 
Peak Voltages —Dr L E Ryall The Ojnitmctlon and Operation of 
a Slmpls Neon Tube High TeuKlon Crest Voltmeter —8 Whitehead and 
A P Oastellaln Sphere-Gap Calibration 
Institution of Elrctrical Enoimbirs (North Eastern Centre) (at 
Literary and Pbiloaophltal Society, Newcastlo-upon Tyne), at 7 — 
Prof W Cramp The Birth of Electrical Bnglneeiing (Faraday 

LectureX 

Oil and Goixvur Chenistb Auhociation (Manchester Section) (at Milton 
Hall Manchester) at 7 —Members Evening 
Royal PHOTOORAraio Bociity or Orrat Britain (Pictorial Group) m 
7—Informal Meeting , _ 

Junior 1i(stitutiok or Emoiniirs (InformRl Meeting), Rt 7 3a—J w 
White Aerial Wire Ropeways 

GiuLooim's Anho< iation (in Botany Theatre University College) (^nua 
General Meeting^ *t 7 80 -Prof W W Watts Bournes (Presidential 
Address) , 

Rovai Institution or Great Britain, at 9—J M Keynes Tlie Internal 
Mechanics of the Trade Slump. 

SATURDAY, Fkbrdahy 7 

Royal Institution oy Great Britain, at 8 —Dr E Cammaorta 
Flemish Art (8) Rubens 


PUBLJC LKCTURBS. 

SATURDAY, January 81 

Horndcan Musium (Forest HillX Rt 8 80—Mias M A Murray Most 
Ancient Egypt 

ifONDAl, Fenruaby 2 

loNOON School or Htoiehe and Troyh al Micdiiinb (Public Health 
Division), at6—J 0 Dawes Public Gleanslng The Disposal of Houiw 
and Trade Refuse ^ 

TUESDAY, Ferruaby 8 

f^)NDON School or HvniuHr and Troucal MiDitiNE, at 6—Dr P 
Manson Uabr The Dawn of Tropical Medicine, being an Account of 
the Life and Work of Sir Patrick Manson 

Uniyrrsity CtoLLEGiHoepiTALMiDicAi School, at 6 16.—Dr W Cramer 
Filterable Tumours (Succeeding Lecture on Feb 10 ) 

WEDNESDAY, February 4 

IjONDON School of Hyoibne and Tropical Medicine (Public Health 
DlvlsionX at 6 —Dr W O Savage Food Poisoning 

Imperial Coi i eok or Science and Ticunolooy, at 6 80 —Prof O G 
Darwin TheKoundatlonsof Atomic Meehan lea. (Sncceedlng Lecturea 
on Feb 6 and ft ) 

Kinos College, London, at 5 80 —Prof A P Newton The Great Age 
of Dlscorery (8) Christopher Columbus and his Rivals 

Biutart Musium and Art Gallery, at 8.—B Godfrey Brown Wind 
lostrumenta. 

THURSDAY, Februahy 6. 

Kino s Oolleor, London, at 8.—0 J Oadd Babylonian Religion 

Brdkdrd Oollior for Woken, at 6 16.—Lady Chatteijse India'' 
labour Problems. 

SATURDAY, February 7 

Oilbirt White Fillowbhif (at ft Queen 8qu^, W 0 IX at 8. -Prof B . 
Baltsbury Some Rarer Brlttab Plante and their Diatribution 

Horniman Museum (Forest HlUX at 8 SO.—Dr F A Bather Th* 
Outtlo FUh and Ite Ancestors. 
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International Health 

HE report on the Health Organisation of 
the League of Nations adopted by the last 
Assembly note<.l the success which international 
co-operation can achitvo in technical matters Co¬ 
operation in health matters is indeed relatively easy 
there aie few, if any, vested interests comparable 
with those which hinder progress in the economic 
or pohtical fields Health administrators, in recog¬ 
nising the essential similarity of health problems 
in different countries and lu different areas, and 
the value to all of tlie experience of particular 
administrations, have tome to recognise also the 
lOHjKinsibiiitv of CO operation and of placing at the 
disposal of all the sjiecial infoi mation and experience 
which some have gained 

The success of international as well as of national 
health work is, however, so closely connectotl with 
economic, financial, and social conditions that to 
select only one of these butors for study and action 
would Ik) to invite failure Such considerations 
alone would suffice to connect the work of the 
Health Organisation with the mam stream of inter¬ 
national CO operation which is developing through 
the League of Nations 

At a recent session of the Health Committee, 
Dr Madsen, Direr tor of the Danish State Scrum 
Institute, who has been (hairman of the (kimmittee 
since its foundation, submitted a memorandum 
reviewing the present position of the Health 
Oiganisatiou in the light of its ten years’ work and 
suggesting the lines of future development The 
ver\ sueeoss of this form of mteniational to-opera 
tion, and the fatt that certain branches of the work 
are tending to assume a permanent chaiactor, make 
it highly desirable that the work of the Health 
Organisation should be directed along generally 
approvesl lines of policy 

The study and collection of information is a 
branch of activity of which the Singapore Epi 
demiolc^gical Intelligence Bureau and the compila¬ 
tion of public health statistics are outstanding 
examples, and leprosents a phase through which 
every bianeh of the league’s health activities, in 
eluding even the activities of its Epidemic Com 
mission m Poland in 1920 , has to pass 

Investigations lead in due course to the formation 
of general opinions and the elaboration of certain 
principles and recommendations for action The 
work of the Pennanent Standardisation Commission 
in establishing and maintaining uniform inter 
national standards and methods of testing for 
serological and biological products is an example of 
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this stage, which is tending to assume permanency 
because such work must be contmuoua m order to 
keep m touch with developments of scientific 
technique and thought Similarly, the lengthy 
regional studies earned out by the Malana Com¬ 
mission m Russia, south eastern Europe, the 
Mediterranean countnes, and in India, as well as in 
the Mississippi basin, have led to an agreed general 
programme of anti malaria measures, while the 
plans for epidemiological study and administrative 
action which are now under discussion will require 
at least three years to complete The Sleeping 
Sickness Commission has already made some pro¬ 
gress in the study of a disease which has hitherto 
defied the independent national efforts of Afncan 
administrations, but a considerable period of inter¬ 
national study and oo operation will undoubtedly 
be required before sleeping sickness can be brought 
under adequate control in tropical Africa The 
Leprosy Commission, after a preliminary world 
survey of leprosy conditions, has, however, only 
just commenced its real work , and even certam 
partial studies, such as those on scarlet fever and 
diphthena, are yet incomplete 

Such scientific work and the continuous haison 
work with health administrations, notably the 
system of interchanges or study tours for public 
health officers, are, of course, the mam feature of 
the work of the Organisation Their development 
must inevitably tend to stress the third stage of 
activity of the Organisation, the uutiation of action 
upon the lines indicated by the data obtamed 
Primanly, of course, action is a matter for the 
individual health administrations, but in recent 
months the Governments of Greece, Bolivia, 
Bulgaria, and China have all sought the techmeal 
advice and assistance of the League Health Organ¬ 
isation in elaboratmg plans or policies for health re¬ 
construction work One of the chief developments 
of the Health Committee’s work will undoubtedly 
lie in its collaboration with Gkjvemments seeking 
technical advice, and in the elaboration of a suit 
able administrative and medical techmque 

The advisory opinions given in this way represent 
essentially a declaration of the present state of 
knowledge and practice in particular fields of pubhc 
health They are based on the pooled knowledge 
and experience of leaders m pubhc health and 
medical research, and are, as Dr Madsen pomts out, 
needed in a number of fields of investigation at the 
present time Notably this is true m regard to 
maternal and infant weffare The infant mortahty 
inquiry has led to the collection of a large amount 
of mformation, and a general report on the subject 
No 3197. VoL mi 


would be mvaluable, not only to the South Ameinoan 
States who extended the scope of inquiry at the 
Monte Video conference, but also to other coantvfQi| 
anxious to organise national campaigns against 
infant and maternal mortahty 

Here, as in the case of such social diseases as 
cancer, rheumatic fever, heart diseajse, agamst 
which sanitary administrations have been com¬ 
pelled to take action in the last two decades, an 
analysis of the reasons which have led different 
countries to adopt specific measures, the deter¬ 
mination of the degree of agreement existing oif 
such measures and of the pomts where diversity 
practice suggests further investigation, would be of 
very material assistance A senes of reports of this 
type, properly prepared, would set out m detail the 
modem preiotioe of preventive medicine and should 
furnish a basis for the study of the relations between 
pubhc health services and health insurance 

Similarly, the survey of medical schools and 
education m which the Organisation is assisting in 
Chma IS another field which cannot be omitted from 
the programme of the Committee, if its studies of 
public health conditions are to be complete, and 
this IS notably true m regard to Colonial admmis 
tration 

The growth and success of the International 
Health Organisation are of outstandmg interest to 
all who are concerned with scientific progress 
The Organisation represents a defimte advance in 
mtemational scientific co-operation There seems 
to be no inherent obstacle to the development of m 
ternational co-operation along similar lines by other 
scientific workers There are, indeed, indications 
that this IS a most hopeful Ime of advance by 
which scientific workers can assume their responsi 
bihties of leadership An international scientific 
organisation, as the experience of the Health 
Organisation demonstrates, is able to express a 
techmeal or scientific opimon which is too important 
to be disregarded and accordingly receives due 
consideration with the economic, financial, social, 
or pohtioal factors mvolved 

The lack of admimstrators qualified to evaluate 
scientific as well as other factors mvolved in 
social, political, and economic problems has been 
responsible for many of society’s most acute prob¬ 
lems to-day, and has not been without effect upon 
the course of the rationalisation movement in 
mdufltry It is at least possible that the develop 
ment of international oo-operation of the character 
represented by the League’s Health Organisation 
may assist m the production of this much needed 
type of administrator 
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The Significance of the Seventeenth 
Century. 

The Seventeenth Century By G N dark Pp 
XU +372 (Oxford ' Garendon Press , London 
Oxford University Press, 1929 ) I5s net 

HOSE who remember the bnlhant chapter by 
Prof Whitehead on “ The First Physical 
Synthesis”, in “Science and Civilization” (Umty 
Senes), will rejoice greatly in Mr G N dark's 
volume Prof Whitehead said that 1642, the year 
of the death of Galileo and the birth of Newton, 
one of the crucial points in the history of man¬ 
kind It marked “ the centre of that penod of 
about 100 years during which the scientific intellect 
of Europe was frammg the synthesis which ha<8 
remained down to our own times the basis of 
science Our modem civilization is duo to the 
fact that in the year when Gahleo died, Newton 
was born Think for a moment of the possible 
course of history supposing that the life's work of 
these two men were absent ” 

Now Mr dark, without labouring the pomt or 
even expressly announcing it—for he does not seem 
to have noticed the striking coincidence of the 
dates—yet manages to provide, in a masterly 
survey of the whole field, abundant and conclusive 
evidence of the truth of Whitehead’s remark On 
all sides of life m the Western world the seventeenth 
century saw the growth of the new spirit of inquiry, 
observation, synthesis, and, above all, measure 
ment, which are the marks of science and of which 
Gahleo and Newton were the greatest exemplars 
The great personal interest of Mr Clark's book hes 
in the fact that he comes to this conclusion with¬ 
out parti prw, as a professional historian trained 
rather on hterary than scientific lines, but with an 
open mind and a supreme importiahty His book 
surveys the century from all pomta of view under 
topics, and without the accustomed pohtical frame¬ 
work Pohtics and literature, of course, find their 
place, but only as two of twenty mom subjects into 
which the matter is divided One might have 
thought that this would render reading less easy, 
but it IS not the case The style and the selection 
and arrangement of the matter are so good that 
interest never flags 

The chapters on science, philosophy, and other 
more specially mtelleotual things, do not take the 
first place, but we ore led up to them through an 
account of the population, industnes, constitutions, 
armies, navies, and colonies of the nations of 
Europe Then, near the end of the book, we reach 
the charaotenstio and most active force of the age. 

No. 3197, Von 127] 


the scientific mmd There is no attempt to press 
the connexion unduly or over-simphfy the problem, 
but we see the same awakened mtelleot which in 
the outlying departments of practical hfe was 
ordenng the national States, regulansmg armies, 
arranging postal services, and measuring and count- 
ing political and social facts, engaged at the centre 
in the supreme philosophic task of putting together 
the facts of the universe Undoubtedly, all these 
things are mterconnected, and Mr Clark often 
shows the same man engaged both in purely 
abstract and m practical work, as Newton in the 
Mint or Grotiua as ambassador What is so re¬ 
freshing about his presentation is the attempt to 
give the whole in a manageable shape, allowmg 
the salient points to appear above the details Of 
these points, two are most obvious, science and 
orgamsation We have spoken of the former , the 
latter is equally pervasive 
The seventeenth century first made prominent 
in the West the tendency to knit society together, 
first nationally and then internationally, after the 
dispersive effects of feudalism and the religious 
wars of the sixteenth century ("oUective thought 
and action are the pre-eminent human qualities, 
and, on a certain plane and with certain intel¬ 
lectual presumptions, the Catholic Church had been 
achieving unity for many generations From the 
fourteenth century onwards, however, this work 
had been done more and more feebly and was 
at last completely interrupted The independent 
national sovereign States then began to take it up in 
a more drastic and comprehensive way Each State 
began to bring together, organise, and regulate the 
lives of its citizens with a thoroughness which an 
mternational Church had never been able to secure 
Mr Clark exhibits for us the various spheres m 
which this activity was exercised by monarchs who, 
for this time and this purpose, needed to be proc 
tically absolute Hence arise the new and in¬ 
creasing standmg armies, the orgamsation of 
government posts, the regulation of industry, the 
control of religion and education But, although 
the direction was largely governmental, it weis by 
no means entirely so, and less in England and Hoi 
land than in other countries Combined effort of 
a more spontaneous kind was also a feature of the 
times, which saw the nse of joint stock compames 
and the great tradmg compames for exploitation 
abroad, such as the East India (Company and a 
host of others, mainly English, French, and Dutch 
Though these and other activities were at that 
tune and long after mamly national and aggressive 
towards other nations, we may trace the beginnings 
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of combination betweep nations m such spheres 
as diplomacy and international law, while, as Mr 
Clark reminds us, the end of the century witnessed 
the first definite joint consciousness of the West as 
against Turkey and the East since the Crusades 
The eighteenth and mneteenth centunes were to 
BOO both these movements worked out to their logical 
conclusion First England and France and then 
England and (Jermany were to fight to the point 
of exhaustion for colonies and maritime supremacy, 
while the forces of co operation were gathenng 
strength behind the sconos Our own times have 
seen the tragic outcome of the first process and 
the final apotheosis of the second 

Mr Clark has not written with any propaganda 
in his mind, and for that reason the moral shines 
out the more clearly from his pages Readers of 
this review will turn with special pleasure to those 
parts of his book where he desciibes the beginnings 
of the apparatus which was ultimately to re¬ 
establish the broken contacts of the Middle Ages 
and make them stronger and more universal They 
will remember with gratitude that it wss a man of 
the seventeenth century, Huygens the Dutchman, 
at homo both m Pans and London, who gave as 
his Enghsh motto, “ The world is ray country, to 
promote science my religion ” F S Marvin 


American Coal Mining 

TranacLciiofis of the American InsUtuie of Mining 
and MeialliArgical Engineers (IncorjHrraied) Coal 
Divtsionf 1930 eaniaimng Pamper h and Discus 
stems presented at Meetings held in New York^ 
February 1928, February 1929, and February 
1930 Pp 724 (Now York American Insti 
tuto of Mining and Metallurgical Engmoers, 
Incorporated, 1930 ) 5 dollars net 

HE American Institutii of Mining and Metal 
lurgical Engineers is one of the most import 
ant learned societies m the Umted States, and its 
Transactions have for many years taken very high 
rank amongst the world’s technical pubhcations 
Until qiute recently, the Transactions took the 
form of one or two annual volumes, covenng all 
branches of mmmg ami allied technology, but 
rooontly a system has been introduced of collecting 
all papers dealing with one specific branch of the 
subject into one volume and publishing this by 
itself The present volume is the first volume of 
this kind, deahng exclusively with coal mining, 
and IS the outcome of the papers and discussions 
presented during the years 1928, 1929, and the 
early part of 1930 
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It is quite natural that with the inoreaee of 
complexity which characterises modem methods 
m nearly every subject, increased specialisation 
has become necessary, one outcome of such 
specialisation is the subdivision of the Trans¬ 
actions of the Amencan Institute of Mmmg and 
Metallurgical Engmeers into a number of separate 
divisions This system has its drawbacks as 
well as its advantages In the older volumes 
were to be found papers dealing with every branch 
of the whole wide subject, and an engineer mter- 
ested in one section only, who turned over thcj 
volume to find papers on his special branch*^ 
could scarcely help seeing the others , he might 
even be induces! to rood them, and would probably 
Jind that every paper, however remote its subject 
might appear to be from the particular subject 
upon which he was engaged, would, nevertheless, 
throw some new light upon it and prove of some 
assistance to him This advantage he now loses 
under the new method His knowledge of the 
individual subject may, no doubt, become more 
profound than it was, but he necessarily loses that 
breadth of outlook which is one of the most valu 
able qualities that an engineer can cultivate 
Persistence in the method symbolised by 
volume now before us would undoubtedly lead 
grawlually to the separation of coal mining from 
metalliferous mining, a separation from which 
engineers in Great Britain have suffered for long, 
owing m their case to statutory requirements 
The n^sult has been that m Great Britain coal 
mimng engineers were, generally s^ieaking, ignorant 
of what was being done m metal mining, and 
vice versa, and appliances devised for use in one 
branch of the industry might remain for years 
unknown to the other, although it would be qmto 
capable of finding useful application therein 
A case m point is the use of tables of the Wilfley 
type, devised originally for the dressing of ores 
m a relatively fine state of division Such tables 
have proved to be equally useful for the oleamng 
of small coal, but it was many years before Bntish 
coal mimng engineers learnt anything about the 
capabilities of such tables and attempted to apply 
them to coal mining needs 
The volume under notice gives a useful epitome 
of the coal mining problems to-day in the Umted 
States and of the methods adopted for solving 
them There are, m all, some forty four papers „ 
ten deal with coal mmmg, covering such subjects 
as ventilation, subsidence, and misfires, there 
are four papers on coal cloamng, three papers on 
coking, some mneteen papers on the classification 
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of coal, and a number of miscellaneous papers, 
mcluding several which deal more especially with 
methods of coal analysis It will be seen at 
once that the field covered is a wide one, and 
that the information contamed m this volume la 
likely to be of great value to all coal mmtrs, 
not only m the United States but also m Great 
Britain 

We in Great Britain have already learnt a great 
deal from our coal minmg friends in the United 
States, especially in matters relating to the mcchan 
isation of collieries and the replacement of manual 
labour by mechanical appbances In the present 
serious condition of the British coal mining 
industry, it is quite evident that wo shall neces¬ 
sarily have to progress much further along the 
same roa<l, and British coal mining cnginc^crs 
will no doubt welcome the opportuiuty i^hich 
this volume affords of learning how American 
coal miners are attackmg problems which, after 
all, are more or less the same for both countries, 
although, having regard to the differences in 
natural conditions, they can never be quite identi¬ 
cal In Great Britain, where, as already pointed 
out, coal mining and metal mining are necessarily 
aiijparated from each other by a legislative barrier, 
a volume devoted entirely to coal mining will, 
no doubt, lie welcome and will prove a great ad 
vantage Whether the artificial sitting up of 
such a barrier in the Unitwl States, which this 
volume indicates, will be equally beneficial to 
American mining engineers may, for the reasons 
already stated, l>e opi n to doubt 

Quantum Mechanics 

{1) An Oniline of Wave Mechanics By N U Mott 
pp \i + 150 (Cambridge At the Umversily 
^ Press, 1930 ) 8^ net 

(2) The Physical Principles of the Quunium Theori/ 
By Prof Werner Heisenberg Translated into 
English by Carl Eckart and Frank C Hoyt 
(The University of Chicago Science Senes ) 
Pp XU+186 (Chicago University of C/hicago 
Press , London Cambridge University Press, 
1930 ) 8fl 6d net 

(3) Qiuintum Chemistry a Short Introduction in 
Four Non Mathematical Lectures By Prof 
Arthur Haas Translated by L W Codd Pp 
IX+ 77 (London Constable and Co, Ltd, 
1930 ) %s net 

HE new theories of physios grouped under the 
title of * quantum mechames ’ are at present 
passmg through a further stage m their develop 
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ment, m which the expositor is following close on 
the heels of the original investigator It is all to 
the good to have these less technical and less in¬ 
volved accounts of the theories 

(1) Mr Mott, who IS lecturer in theoretical physics 
in the University of Manchester, hiis wiitten a book 
which will he of great value to a student who has 
completed an honours course m physics and wishes 
to understand the principles of wave mechames 
Employing inathcmatiial methods w^hich should 
be faniiiiar to such students, the author seeks to 
expound the general principles of the new quantum 
theory Extensive use is made of analogies from 
difterent brant hes of physus, and the result is a 
book which may be itcommeiidetl to the advanced 
student of ex^ierimeiital physics and to the re 
search woikcr It seems strange that the name 
of de Broglie is not mentioned on the first page along 
with the names of Husenberg, Sclir5dinger, and 
Diiac, but tlie author makes amends on page 8 
by railing the waves which represent certain of 
the properties of elections de Broglie waves The 
purely symbolic chaiacter of these wavis is insisted 
on from the outset, the fundamental assumption 
of wave mechanics being that our knowleilgo of the 
position and veliMity of any particle can be repre 
sinUsl by a wave \ll that can bo known about 
the electron in a hydrogen atom is summed up by 
the heliavionr of a wave 

(2) Ah Prof A H (^ompton remarks m a fore 
word to this Englisli edition of Heisenberg s work 

‘ The ‘ unceitainty princijilc ’ has become a house¬ 
hold phrase thioiighout oiu umversitiis, and it is 
especially fortunate to have this oppoitiinity of 
learning its significance fiom one who is responsible 
for its formulation ” In all o\(>eriniental methoils 
of making measurements of small scale phenomena 
there an limitations imposed by the intcraition 
betwe+n the piotess of measurement and the 
measuring instrument, »nd it is the formulation 
of these limitations which constitutes the principle 
of indeterminaev The book is by no means an 
easy one to r< ad, but there is no doubt that it will 
take an important plate as an authoritative state 
ment of Heisenberg s \ lews on this ai^fieot of the 
quantum theoiy 

(3) In this hook Prof Haas gives a short account 
of moilerii quantum thooiy in the form of four 
lectures for chemists In the fust lecture he deals 
with the arithmetic of the periodic classification 
and dosenhes the four quantum numbers required 
for the interpretation of line spectra The second 
lecture is concerned with the quantum theory of 
valency and chemical forces ^Vfter an account 
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Londoira theory of chemical combination, the 
iifFerence between heteropolar and homopolar 
sompoundfl is explained A digression on the 
subject of wave mechanics is followed by the 
hypothesis of Heitler and London that homopolar 
compounds of elements ore due to the couplmg by 
means of resonance of two similar atoms The 
third lecture is concerned with electron grouping 
and the periodic system, and is based on Pauli’s 
principle The lost lecture is of special interest, 
for in it the author discusses quantum problems of 
molecular and nuclear structure We find that the 
now mechanics gives an interpretation of radio¬ 
active disintegration as a chance phenomenon with¬ 
out any 8[)ecial hyjKithesis This gives us a be 
ginning of a quantum theory of the nucleus This 
all too brief volume provides a convenient summary 
of recent theoretical work 


Inorganic Chemistry 

A Tfjrt Book of Jnorgnmr ('homistrg for VniversiUf 
Students Bv Prof J R Partington Third 
i*ditjon Pp viii +1083 (London Macmillan 
and Co , Ltd , 1930 ) los 
rjIHFi third edition of this excellent textbook 
-L vill be as veieorue os wire its pndectssors 
Compared with the hrst issue, which appeared m 
1921, the biggest change made is the substitution 
of the onginal last chapter which (halt with the 
nulio elements and atomic structure, bv one of 
about three i irnes its lengtli, which is inserted earlier 
m the work, immediately after the ekmentarv tre4it 
ment of the Penoehc Law Commenemg with 
cathodt and positne ra>H this new chapter (xxv 
— The Structun of the Attmi) intro(hir(*H the con 
cej>tion of isotopes, pr(Ke(.(l8 to discuss in turn X ray 
crystal anal\sis, atomic numbers, and radio actne 
planumcna, touches on the Rutlierford Bohr (on 
eeptiori of the atom and the artificial disintegration 
of elements , deals with the octet theory of (J N 
Lewis, dilTercnt types of linkage, and quantum 
numbers, and concludes by a discussion of atomic 
structure, the periodic table, and valency, reforenco 
being made, inter aha, to the work of Grimm and of 
Fajans, and to w^ave mechanics 

1 he book aa a w hole remains essentially as before, 
and displays all those quahties of clear, concise, re 
strained and \et fresh treatment which have justlv 
led to its wide jiopulanty in recent years The his 
toncal notes in the earlier chapters are particularly 
attractive, and the sponsorship of the author is a 
gultrantee of their accurac} 

detail has been brought up-to date—thus. 
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the oxides of bromine and of fluorine, chlorine 
fluonde, and chlorine hexoxide are mentioned 
Bnef reference is also made to such matters as the^ 
connexion between energy and mass, cosmic rays, 
ortlio and para hydrogen atomic hydrogen, active 
nitrogen, the adsorption theory of Langmuir, the 
shapes of molecules, the Debye-Hiickel theory of 
strong electrolytes, and the quantum theory of 
specific heats 

Opinions will differ as to the desirability of the 
mention of, at all events, some of these topics, os of 
those in Diapter xxv , m what is designedly a^ 
relatively elementary book, even when admitting^ 
that a judicious use has been made of small 
(which, mcidentallv, has hcljK^d to keep the size of 
the volume sensibly os in previous editions) With 
intelligent students and teachers, there should be 
no trouble in other cases, there is an obvious 
danger that, w hen used as ‘ a n^ference book for 
higher forms in schools”, a type of instruction in 
chemistrv may be fostered whu h university tcacliers 
are practically unaruinous m deplonng There are 
few other points open to any criticism The state 
ment, how ewer, on p 198, that the photochemical 
union of hvdrogen and chlorine ‘ whe n once started, 
goes on spontaneously ”, is misleading if taken 
from il^s immediately prei eding context 


Our Bookshelf 

Forestry a Study of its Origin, Application and 
Significant^ in the United States By Pi of Arthur 
B Recknagel and IVof Samuel N Spring Pp 
XU + 255 XXXvii (Now York and London 
Alfred A Knopf, 1929 ) 10^ fid 

In this book, the two authors, well known mem here 
of the staff of Cornell University, set out to discuss 
the present day economic problems of the forestry 
question m the United States They state that they 
were encouraged to undertake the woik by “the 
tremendous interest which many people have taken 
in the country’s forestry problem, and by the need 
of orienting the public, particiilaily the younger 
generation in schcxils an(l colleges, m the important 
economic asj^ts of this pioblem ” These words 
might equally well have been written for Great 
Bntam, with the exception that matc>ad of having 
the forestry problem restricted to one country, ours 
18 scattered all over the world, the most import 
ant work being outside the small island of Great 
Britain 

The book under review is in no sense mtended ae 
a compendium of forestry information nor is it a 
manual of methods Its sub title explains the aims 
of the authors Some of the economic problems oi 
present day forestry are common to manjy parts d 
Europe, the biggest one being the question of the 
possible shortage of coniferous softwood supplies 
The position of the Umted States, that great 
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exploiter of coAiferous forests during the past half 
century, is well known in this respect Inter- 
State imports have been proceedmg for some time 
'post, and the United Stat^ will for some decades to 
come import forest produce on an mcreasing scale 
From the Bntish point of view, perhaps the fist two 
chapters of this book will prove of greatest interest 
The first, “ How Forestry came mto being ”, gives 
us an excellent summary of the various stages the 
forests and forestry in the Umted States have 
passed through since their utilisation by the white 
man first commenced In the second chapter we 
are shown how the early movement towai ds for»^st 
protection and conservation ran parallel with the 
immense ecoaomio development of the forest 
industries, the merging of these two great move¬ 
ments bemg discussed m subsequent chapters The 
second half of the book deals with the introduction 
of principles and methods of forestry with the 
iidvent of the trained forestei, with education and 
research, and the real status of forestiy in the United 
States administration The authors ma^ be con 
gratulated on the way they have handlcwl then 
matenal and presented it to the public 

Beiirage zu einer einheitlichen AuffoAAung gimwr 
(^hromosomenfragen mit he^onthrer Beruck 
vchii^uyig der Chriymo^omenverfiaiini^He in der 
Spermatogenese von Alydus calcaratus L {Ihmi 
ptem) Von En/io Reuter (Acta Zoohtgtca 
^Ffuntca, 9) Pp vm-H487 +8 Tafcln (Htl 
^ ^ingfoi'siao Societas ]>ro Fauna et Flora Fennica, 
10 30 ) 

Tuis work 18 a caieful cytological study of sjier 
matogencsis in a Hemipteran insect, but it is 
much more , for it includes a discu^^sion of 
literature in all the related fields of plant and 
animal cytology After some sivt^ pages gi\iiig 
R critical account of spei matogencsis in this insect, 
the remainder of the volume is devoted to a dis 
uission of such questions as the stiiifUire of 
cJiromosomes, hypotheses of chromosome ph>lo 
geny, cliromosome persistence and composition, the 
resting ’ period between mitoses, chromoHome 
splitting, the method and meaiung of chroniosomc 
conjugation, the nature of genes, and other 
nest ions The views and observations cjf others 
are freely cited, making the work a very useful 
one in comparative cytology 
The questions considers are much too nunier 
ous to discuss here, but it may be mentioned 
that m the 8|>ermatogomal nuclei of Algdiis the 
chromosomes split m the prophaso The somatic 
number is 13, consisting of five pairs of onlinary 
autosome« of different sues, one pair of micro 
chromosomes, and the X, which, as usual, becomes 
compact at an early stage The oogomal divisions 
show two X-chromosomes 
Some of the drawings of chromosomes are made 
from the livmg cell Thei*e is no continuous 
spireme or bouquet stage, but the long chromo¬ 
somes in meiosiB pair laterally, beginning at one 
end, to form five gemini flomammg attached 
at one end, they afterwards diverge until they 
are end-to-end and then split lengthwise Before 
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reaching their defimte shape m diakinesis, they 
pass through charactenstic extended (chromo- 
mere) and diffuse stages But it is strongly em¬ 
phasised that from the lost spermatogomal telo¬ 
phase to diakinesis all the chromosomes maintain 
strict genetic continuity as sepaiate and distinct 
individuals The X chromosome is seen in hvxng 
cells to be composed of four segments 

All biologists wishing a critical summary of 
the present position on these cytological questions 
wdl find this work useful The bibliography alone 
occupies more than a hundred pages R R G 

Einfukrang in die Bodenknnde der Seen Von 
Emar Naumann (Ihe Binnengeivasstr Einzel 
dmalAllun^en aus der Limnologie und thren 
Narhbnrgehiften, untcr Mitwirkung voii Einar 
Naumann und herausgegeben von August Thiene- 
mann, liarid 9 ) Pp ix \ 126 + 7 Tafelii (Stutt¬ 
gart E Schweizcrbart’sche Verlagsbuchhand- 
lung (Ermii Nagele) 0 m b H , 1930 ) 16 gold 

maiks 

Tiik part of Die Hinneiigewasser ^ befoie us deals 
1 vclusivel^ with lake bottoms It is a large and 
interesting subject and very thoroughly handled 
from all aspects The study of fiesh waters as 
undertaken at the piesent day is a comjiaiatively 
leeeMit branch of science, and there has arisen, with 
its growth, a mimliei of new terms, mostly intro¬ 
duced by the Swedish school at the Limnological 
Laboiatoiv Anehoda, of which Dr Naumann is 
I director This laboratory is a model for all such 
fresh water reseat(li Most of these terms have 
eome to stay, although many of them ha\e no 
Fnghsh equivalent Good definitions aio given 
tliroughout the work 9'he (fiapters deal with the 
development and ougm of the various bottoms, 
their layers and zoning, principles and methods 
of sampling, with descriptions of apparatus, the 
botany and zoology of the layers, including bac 
tena ami the organic and inorganic deposits All 
these arc carefully classified and desenbwl Boden 
Liouk IS the study of the oiigin, qualitias, and 
changes of the bottoms In it, geology, zoology, 
and botany are all involved, Ih'huIcs physics and 
chemistiy It is an oxtiomdy important part of 
the laigci and wider study of fresh waters in general 
This volume is indispensable to all those engaged 
m such researches, and is one of the most interesting 
of the senes It is illustratcMl by photographs, 
maps and text figures which are goexi and well 
Stic cted 

A (^entury of Wood Piejiervinq Fdited by Sir 
Harold Boulton Pp \+130+3 plates (Lon¬ 
don Philip Allan and Co , Ltd , 1930 ) Ri M 
net 

At the present time, when a lenewed interest m the 
scientific study of worxl piosorvation is being shown 
in (iicat Britain, it is well to leeall that this 
country was a pioneer in this work, and the method 
of foicing antiseptics mto timber by means of 
pressure in a cylinder was patented by Bethell so 
eailv as 1838 “ A Century of Wood Preserving ”, 

e<lited by Sn Harold Boulton, contains thesubstanoo 
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of a paper read in 1884, before the Institution of 
Civil En^^ineers, by his father, Mr S B Boulton, 
who gave a oomplcto and valuable survey of the 
progn ss made up to that date An account of 
the diHcusHion which followed is reprinted and 
makes interesting reading, reminding us that the 
theory of the action of preservatives which was 
attnliutwl to the coagulation of albumen was not 
yet dead at that date 

Recent developments are briefly summarised by 
Mr Huliert Fergusson, and m the numerous appen¬ 
dices are repiinted some of the original patents and 
early papers referring to the action of preservatives 
The histciry of w(mkI preservation has been one of 
tnal and error, but advance must always be slow 
m work whore results from practical exiicriments 
do not bex-ome available foi many ^oars Accurate 
scientific investigations are now beginning to take 
the place of empirical conclimions which have long 
been accepted as facts The experience of the past 
is apt to 1^ forgotten, and the volume under review 
IS of value in recalling to us the work achieved and 
the considerable knowle<]ge of the subject that had 
boon gained half a century ago The name of 
Boulton has long been associateil with the progress 
of wood preservation, and it augurs well for the sue 
cess of the newly forino<l Bntish Wood Pit serving 
Association that its first president should beai the 
name of the enfitor of this book 

llie Uriti^h Journal Photographic Almanac and 
Phot^ographers^ Daily ('mnjxmwn, ttnih winch is in 
carporatul The Year Book of Photography and 
Amateurs (hndt and The Photographic Annual, 
PJ3J Edited by George E Brown Pp 
748 + 04 plates (Lomlon Henry Greenwood 
and Go , Ltd , 1031 ) I’ajier, 2s net, doth, 3s 
ntt 

Brsioks the usual epitome of progress, formuhe, 
tabks, and miscellaneous information, tins volume 
includes toneise essays on the makers of photo¬ 
graphy, mode rn enlarging, and ( olour photography, 
with a note on bromoil The “ Makers of l*hoio- 
graphy ” is h\ tlie editor, and is a In story of the 
do\olopmont of photograjihy fioni the earliest 
times up to approximately 180U, though, as might 
be expected, the last twenty or so years of the 
peiiod iH very skeUhily <loiu The value of this 
article lies in the lustory of the eailiei penotls, 
practically^ the first half of last century, as certain 
items which have ouK recently come to light are 
duly incorjiorated for, we believe, the hist time 
The other articles also are excellent summaries of 
the subjects with which they deal 

The advertisements, whuh aie a very \aluable 
section of the work, show wdiat great advances have 
l>een mode in the development of the apparatus for 
cinematography Lenses arc now provided for it 
up to the extraordinary aperture of //I, and cameras 
costing from a few pounds up to £250 or more 
The ‘‘Gravure rittures” are not of scientific 
value , but a considerable number apjiear to us to 
have been made from very much underexposed 
negatives However, that appears to be the fashion 
at present 
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Photo electric Cells and their Apphcaitens a Dis¬ 
cussion at a Joint Meeting of the Physical and 
Optical Societies, June 4 and 5, 1930 Editor 
Dr Jolin S Anderson Pp 236 (London 
The Physical and Optical Societies, 1930) 
I2s bd 

A descriptive account of the discussion on photo- 
electnc cells arranged by the Physical and Optical 
Societies appeared in the issue of Nature for Jime 
21 , 1930 This volume contains the onguial papers 
contributo<l by various authors, together with the 
general discussion which took place at the meetings 
at the Imperial College of JScioncc and Ttx>hnology 
The subject affords an excellent illustration of the 
importance of research in pure science, as few of th<4 
original workers in the subject of photo electricity 
could have anticipated the various technical 
applications which have ansen in connexion with 
their discoveries Not only m photometry, but 
also m connexion with such diverse problems as 
talking films and photo therapy, photo electnc 
cells have been employed, and the successful solu¬ 
tion of the problem of television is probably to be 
found through their use The relative ments of 
different types of cell provide<l material for much 
discussion, but as the sensitivity of a cell is largely 
a matter of dehmtion, no general agreement was 
reached It is probable that the rivalry between 
the alkali metal cell and the selenium cell will 
continue, us ca( h type seems to possess advantages 
for hjRcial piir|H)Bt8 Although theoretical quea- 
tions were not the mam subjtxjt of the discussion, 
some mtert sting papers were contributed dt^almg 
with the theory of photoelectric action, notably 
I)r N R Gampbclrs paper on selective photo- 
clectno emission 

The American Annual of Photography, 1931 Vol 
45 Edited by frank R Frapne Pp 292+Ad 
04 (Boston, Mass The Amoncan Photo¬ 
graphic Publishing Go , London Sands, Himter 
and Go , Ltd , 1930 ) Paper, Is M , cloth, 
Mh bd 

Of the twenty nine literary communications to this 
‘ Annual we note H|>ecially Dr Wightman’s dis¬ 
course on “ Light and Matter ”, in which he traces 
the history of the subject and deBcnboa the theories 
at pioeent held, and Dr Maximilian Toch's “ IScien- 
tiiic Photogiaphy of Oil Pamtmgs ” Dr Toch 
demonstrates by examples that experts cannot 
judge of the condition of a paintuig from a photo¬ 
graph of it, “ because it depends entirely upon how 
the photograph was taken as to whether the pic¬ 
ture appears good or not ” He gives some of the 
results of his prolonged experience Mr Neblette, 
as in previous years, contributes a review of the pro¬ 
gress in photography for the past year The very 
largo number of formulae given are for the most part 
set torth in convement tables, which save space and 
facilitate reference and comparison As the illus 
trations claim to be pictonal, we hesitate to remark 
upon them , but the under-exposure in many cases, 
and in some a slaty fog that covers the whole and 
IS particularly conspicuous by artificial light, do not 
commend themselves to us as good photography^ 
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Letters to the Editor 

[The Edxlor does not hold himself responsible for 
< opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the tenters off rejected manuscripts intenied for this 
or any other pari of Natubk No notice is taken 
of anonymous communications ] 


A Method of Measuring Upper Atmospheric 
Ionisation 

Trf experimental investigation of the electrical 
Htructuro of the upper atniOHjihere by moans of wii'e 
less waves as the exploring agency has shown that 
there exist two mam ionised regions from which such 
waves may be reflected The lower of these regions 
Is the Kennelly Heaviside layer, which reflet ts long 
waves in long distance transmission The upper legion 
iR found to be mucli richer m ionisation than tho 
lower so that if we projwt vertically upwaids waves 
of gradually increasing frequency (and therofoie giadu 
ally shorter wave length) we find that, at a certain 
critical frequency, the lower region is just penetiated 
and reflection takes jiloco from tho upper legion 

In exponmontfl earned out duiing the last twelve 
months it has been found that tho value of this 
critical frequency is wurpriHingly definite and thc>io 
fore enn bo taken as a measure of the ionisation con 
tout of the lower region 

The relation between the cntical frequency / and 
the value N of tho maximum number of electrons 
per cubio centimetre can be derived os follows 
Waves sent into a medium of gradually increasing 
ionisation are roflected at a region where tho rcfiiictivo 
Hide \ /X tends to zeio For a magneto optical medium 
such os the upjier atmosphere I have shown (Proc 
Jnierriational Union of Padio Telegraphy, vol 1, part 
1 1928) that such conditions are reached foi an^ 

chnotion relative to the earth’s magnetic fleld 
when 

Nr* 


eithci 


or 


3 irm 




u* - 1 - 


irm 


1 




ocijording to the jxilaiisation of the waves Here e 
and m are the oloctronic charge and moss, and /h is 
' H e 

equal to lesults of im exjwrimental study 

of the polansation of dowucormng waves {Proc Roy 
Soc , A, vol 117, p 676 , 1928) lead us to adopt the 
second equation with the upper sign for ffa The lela 
tion between the maximum eiectromo content N and 
the critical frequency is therefore 


N = 


Zvm 

2e^ 


(P+ffM) 


In experiments oarnod out between the emitting 
station at the National Physical Laboratory, Tedding 
ton, and receiving stations at King’s College, London, 
and the Radio Research Station, Datchet, a technique 
has boon developed which permits one detennination 
of the critical frequency in a period of an hour, and 
we have reason to believe that, with still more ex 
petience on the pert of the observing personnel, this 
penod cem be reduced to half an hour 

A recent twenty four hour run using this method 
has shown that for a mid winter day over southern 
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England the value of N reaches 2 0 x 10® electrons 
per c o at nexm, after which tho value falls steadily 
and remams at tho low value of 3 x 10* during the 
greater pai-t of tho mght About half an hour before 
sunns© a very sharp me reoso is noted, after which 
the lomsation iru rcasoa moio gradually until tho 
maximum midday value is again reache<l The noon 
value of ionisation is thus found to bo more than six 
times tho ini(inight value 

Tho dmmal vaiiation cuivos boai a pronoimoed 
resemblance to thcoietical cuivos deduced by Prof 
S Chapman {Proc Phys >Scc . vol 43, part 1, p 26, 
Jan 1931) for a cose of atmoBphoric lomsation by 
monochromatic radiation 

Tho ovpeiunenlH have been carried out as part of 
tho progiamine of the Jtiulio HcMoarch Hoard of the 
Department of bcientihc and Industnal Kesoarch 

E V Appleton 

Wlieatstone Labonitoi->, 

King’s Collogt 

London W 2, Jan 18 


The Meaning of Existence 

Others perhaps besidos myself may have legiettod 
that the recent cormspoiidence between Sir Oliver 
Lodge and Sir James leans should have tlosed just 
nt the point at winch (juostions wore raisetl by it that 
go far beyond tho actual issue between those dis 
tinguished fihysif ists, and >tt may have an impoitant 
beating upon it Asked wJiethei ether exists. Sir 
James sums iij) Ins attitude to the question m tho 
woixls, “nothing in scioni o soomH to exist any more 
in tho good old fashioned tiienso --that is, without 
qualifications, and modem physics always answers 
the question ‘ To bo or not to be ? ’ by some liesi 
tating compromise, ambiguity, or evasion ’* (NAaiiRF, 
Doc 0) 

To thoRe apjiromhmg tho question from the side of 
metaphysicH rather than of physics this condusion. 
18 likely to Hoom ono of tho most inteiestmg outcomes 
of prasont day discussions os to the status f>f physical 
roaht> Physics seems lieie to havo arrived by its 
own jiath at the position made familial to philo 
Bophers m the last generation m America by Wilham 
James in tho brilliant section of Ins “ Principles of 
Psychology “ which deals with “ Tlio Many Worlds ” , 
in England bv F H Bradley m tho chaptoi in 
‘ Essays on Truth and Heahty “ entitled “On my 
Real World ” Those wiitors approach the subject 
from ihfleront sides James cliarai tenstically being 
concerned with ‘belief’, Bradley with * leahty * , 
but ono fH>mt which they havo m common is precisely 
that ot Hir James Jeans, namely, that before there 
can be any talk of existence you must define the 
world within which it is affirmed—what the logicians 
call ‘the universe of disc ourse ’ within which your 
proposition falls Is it, for example, tho universe of 
ordinary sense perception, deftn©<l by Bradley os that 
which IS “continuous wuth tho felt, waking ho<ly“, 
or IS it one of thoso ‘sub universes as James calls 
them, though ‘ super uiuvei*se8 in some cases would 
be a hotter word—the world, for instance, of history m 
which Julius Caesar or of poetry m which Hamlet 
lives and moves and has his being ? 

It IS, however, not merely a question of different 
worlds Within the S6une worUi mbiguity 

breaks out In the world “contii *th the felt, 

waking body “—the world, for ©xi of the pen I 

hold in my hand and tho action tl uoves it—there 
IS the difference between tho appearance in time and 
space, the ‘ here ’ and tho ‘ now ’ and the end unng systei^"' 
of atomic events m the pen, of habits an<i dispositi 


t€ 
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in the movemont If oxietonco means what la all 
hero and now, it ih diftirnlt to see in what sense these 
latter, tho oRsimce of wfiich is just not to bo all here 
and now, eon bo aaid to exist If, on the other hand, 
It meauH that which apj>eai*s or expresses itself m 
what JH litre and now, it is chfhcult to see how wo can 
assign* more to tho hero and now them the shatiowy 
Form of the really existent Finally (and this brings 
us ba<k to what Sir lames Jeans has jirobably m 
view) we have the differeneo between the particular 
and the univeiKal, in the ordinary Kensc' the differ 
ence (to roidine ourselves to the jihysical) between 
tho pen arui the law of its mass, where the samo 
Lhtlifiilty ai^aiu meets us—-the diflfuulty that has 
philosof)!!^^! fioin tht time of Plato to the 
pretw nt da}-, and has led s<ime of them to dtii^ fjxist 
time to that whuli appeals to sense except as ‘tho 
mo\ imat^e' or jKH([)tiblo eiiibodiirH nt of an 
intelligible c ssimee 

Wln^tlu i tlieso distiui tioiis ihiow an> hjjlit on the 
cuntiovt iHv as to the existence of ethci it is not for a 
mere metaplivsK uvn to say Hut it Hii^gt'sts at an\ 
rate that while those who maintain its existence may 
be nmkmj^ a mistake m thinking of it m terms of 
somedhiuK that is continuous with the woild of the 
fedt, wakint^ body, or as sometlim^ that can b< said to 
till space* tht*v ye'fc ma\ he ri^ht in insistinif that the 
won! stands for an element in that woiId which 
the Ff solution of it mtej iriathcmatie al symbols en 
‘ [jointeM leadm^H* fails to make intelli>;ib!u What 
IS emeij^in^ moio and more from tho treat me nt of the 
world ot senso ]K*rception fiom a philosojilncal point 
of vu^w, IH that, do what we e iiu hy e>iu < oust ructions, 
algebraic or other, to express it in iienuejtiual tenns 
theirei loinaiiis, as a siiid, an edeane nt of inexpugnablo 
givenne^Hs whie h must lie taken not only as ‘e'xistent* 
but also as the souue of tho leal existence eif every 
thing else beleinging to that woild 

Otlier e|iu'Htioiis ot inteitst both to tho |jli}SiciHt 
and tliei ine'tiifdivMie lan aro suggested bv Sii Janies 
Jeans s rt ply e hu f iirnoug thean tho sense in which 
}io weiuld lulmit the ixistemco eif what it has ceano te) 
be faslnoimblei to e nil ‘values ’ ot which truth beauty, 
aiul goodiuKS aie stock exauipUs Do these, as senne 
tilings lie has e Isewvheie said see in to inifily, occupy a 
world apait from eixisting things? Or aie they, na 
Prof Whitehe>iid insists,, a side ot them apait freun 
whictino mtelhgjhle ae e ount cun be given eif them? 
But tins IS anotluii stoi^y eaiiving us far be y^ond tho 
pHilnular point to wliuli the diseussioii refei-s 

J H Muirh^ai> 


Dyke Knet, 
Kothei fiehl Susse x, 
Jan 11 


Moteorolof^ical Conditions during the Air Raid 
on I ondun, Oct 19-20, 1917 

In Nature of Nov 29 1930, p 847, Col E Ciold, 
(iisiussmg upi>ei air conditions, states that the note 
iindoi ‘ Histone Natuuil Events ”, in NATrur of 
Oct 18 llHO, p 633, gives a misloocling impression eif 
tho Cuuso of (he liigh winejs at an altituele of 10,090 
20,000 toot on Oct 19-20, 1917 A true explanation of 
the air structure which Its I t>o the loss of four Oennan 
airships is of some nnpoitanec tliougli not licaring 
directly on the loss eif the JilOl In Aids to Fore 
castnig ” (MO Ueo>>hysital Memoirs No 16) types 
IV and VT are listwi for Oct 19 and 20, 1917 The 
former shows * lows ’ north west and north east of the 
British Isles, and the latter an advancing ‘ low ’ with 
shtA* ujtjw'IHtio pitissui-e gradient*! For Oct 21 tho 

Gold 18 of opinion that ultliough there was no 


pressure gradient at sea level, there was a steep west 
to east gradient at great heights, due to a steep hori¬ 
zontal gradient of t^perature also from west to oast 
Such a wind was a thermal wind only, and surface 
preasuro “ had nothing to do with the case ” Trust¬ 
worthy reconls are meagre, and the argument for the 
assumed steep horizontal temperature gradient and 
thermal wind rests inamly upon a recoixl at Ipswich 
on the forenoon of Oct 20, which shows an isothermal 
condition at 4400 metres The case is discussed by 
Sir Napior Shaw m his “ Manual of Meteorology ”, 
part iv p 112, and ifc may be that the record rightly 
tells of the remnant of a tongue of relatively warm 
uir possmg east The imjiortant point, however, is 
that at the ground there was little or no wind, and 
with clear skies radiation had full play Tliere wa^ 
no convection, and so a characteristic ground radiaV 
tion fog formed In other words, tliere was a tent* 
porature inversion m the lowest level, whatever 
ha]>pened above London hail no need of anti 
am raft guns tliat night Its citizens slept in quiet, 
unaware that four of a Ooot of eleven airships weie 
oveihead laden with bombs Nature provided a 
defence which cost nothing, was noiseless, and thor 
oughly effei tiv e 

TJie whole story of that great air raid will probably 
never bo made jiuhlic' Owing to failure of radio and 
loss of toucdi with Nauen, the ships wont astray 
From mubuglit to 7 a M of Oct 20 they inov^ 
south east mstead of oast, unaware apparently of 
diift, unless tho course was m error If there was a 
northerly wind at 4400 inetrcis it had little or no 
strength at lower levels, and tho airships probably 
how low for several hours, seeking to penetrate the 
fog and locate themselves What saved London was 
not tile northerly wind at Ingh levels hut rodiatia*! 
fog at the surface lor forecasting purposos in con 
ne\ on with aviation, tlio likelihoocl of fog at low 
levels would seem to bo a matter of prune imjiortanee 

Alpxandkr Mc4t)1K 

Blue llitl Ohscix atory, 

Hoad\ ilk , Mass , D S A 


1 iiiiNK Prof Ml Adio s view of tlie vital importance 
of fog in aviation will (ommand genoial assent, and 
I am not accpinmted with anything contiarv to liu 
suggestion that fog proventiMl tho German mrshipf 
liiuiing their objective on the occasion in cpiestion 
This, howovoi does not explain why tho aii-shipt 
drifted so far soutli and failed to return to tlieii 
bases The strong northerly wnncls at great heights, 
of which tho onlinary weather maps of suifacc 
comiitions gave no definite indication do fuinish a 
reasonable explanation of Hub fact 

1 do not think the existence of those northerly 
winds admits of doubt they were actually observed 
by pilot balloon m north east I ranee on the night ol 
Oct 19, 1917, at a height of 14,000 feet Nor do 3 
think thoie is any doubt about the existence of the 
steep lion/out a I grOFlient of temperature with th€ 
distribution of suifoce pressure which existed at that 
tune, there could not have been strong northerly 
winds at great lieights without a steep horizontal 
gradient of teini>erature The question on which 
(here may lie difference of opinion is, whether the 
northerly winds were the cause or the effect of the 
horizontal gradient of temperature (if one can speak 
of cause and effect in connexion with phenomena 
which must co exist and which must develop to 
get her) 

E Gold 

8 Hurst Close, 

London, N W 11 
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Separation of Bitumen from Bituminous Sanda 

The separation of the bitumen from the Alberta 
bituminouB sands by washinpr with hot water has been 
under study by the Research Coimcil of Alberta for 
a number of years It has been found that generally 
good separation can be effected by flist thoroughly 
mixing the bituminous sand with about one fifth of 
jtK weight of a solution of commercial silicate of soda 
of 2 jicr cent or loss concontiation heating the 
mixture to a tempeiature of about 85° f", and then 
introducing the bituminous sand thus treated into a 
body of hot water also at a tem)>eiatiu’e of about 
85^ C The bitumen collects on the surface of the 
water as a fixith Rims thiough oui laboratory 
sepalation jdaiit using recently mined bitumiiu us 
sand of from 10 to 17 per cent bitumen content yield 
.separated bitumen containing 5 ])er <cnt or less of 
miiK ral matter However m spite of caioful contiol 
of ordinary factors, such as iempeiatuie, (plantity and 
com ontration of reagents, tune of ti'catment rate of 
fted, etc , it has not seemed possible to duplicate lo 
suits closely Two batches fiom tlie same supply of 
bituminous sand might give separated bituinons con 
taming 1 and 4 pei cent of inmcinl mattoi, although 
(Uie had Vieen taken to separate them undei sninlai 
(onditions 

T ast summer we ojieiated a 25 ton poi day se])aia 
tion plant at the bituminous sand clo|>osit8 in Noithoin 
Miioita TJitumuious sand fiom some ]»aits of the 
rpiaiiy acted veiy badly in the j>lant and gave pooi 
kkuUh Wlieii such mateiial was being lun it was 
noted that th(^ plant wah^r became distmctlv acid 
Samples of bituminous sand wore colh ctc^l fioin \aii 
ous points in the (piairy I hese were stirred u]) in 
fioin two to thiee limits thoir \olimu of water and 
*th(' ai idity of the water noted The pH. values VRiicd 
fi om 2 5 to 0 4 

Vt a locatK^n bome fift> miles distant fiom otu 
]>lant H private Jiaity was sepaiating bituminous sand 
bv hot water I'ho sojiaration jilant was veiy t rude 
and no tr(3aling loagcnts at all wore being uhihI Vet 
sepalation losults wore apjiarently goocl Water m 
which bituminous sand fiom this location was stiiied 
ga\ e a pH v alue of 0 4 

Supjiln^s of sand fiom oui (juaiiy that had given 
\aiding (legiees of trouble wore brouglit to oui 
laboialoiy at Edmonton It has boon found that if, 
in the preliminaiy tieatment of the bituminous sand, 
alkali IS added until the pll value of watei m which a 
tost sample of tho batch has been stiried becomes 
0 4 or lugher, the treatc d material then gives excellent 
separnted bitumen on washing in hot water A senes 
of mils sliows steady im])iovemoiit in tho cleanliness 
of the separated bitiunen as tho pH value of ti 4 is 
a]ipioa< bed, but little change as this value is passed 
iSodium hydioxide and silicate of soda, both singly and 
in (ombination, have boon used so far 

A pielimmaiy washing of a rofiactory bituminous 
sand m cold water has the result of greatly diminish 
mg the fpiantity of alkali which must be added to 
bung tlie pH vedue to 6 4 It also has the advantage 
of leinoving clay from tho biturnmous sand, if clay is 
present Clay apparently has a bad effect on sepaia 
tion, as well as causing trouble by fouling the plant 
water 

Tho acidity in tho bitiunmous sand is probably due 
largely to ferrous and feme salts earned iiitu the 
bituminous bods bv grouiui water passing through 
the clayey ovorbunien Salt incrustations aiipeai-od 
on somo parts of the face of our cjuarry Analysis 
showed that this salt accumulation was a mixture of 
ferrous, feme, aluminium, calcium, magnesium, and 
sodium sulphates 

A careful study of the effect on separation of ad 
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justing the acidity of the bituminous sand in the pre¬ 
liminary treatment and of related factors m botng 
macie Tho detailed results of the study will bo 
published in due course 

K A Clark 

Research Council of Alberta, 

University of Allierta, 

Edmonton, Alberta ( anada, 

Jail 6 


Nutritive Value of Benniseed 

Thp (question of the nutritive value of benniseed 
{Semwum iruhtuvi) was iccentlv laisc'd and analyses 
weie earned out in this lalxiiatoiy This seed is 
grown along tho Ik mie Kivoi and its liibutanea by 
the vaiious (Ians ot the Alunshi or Tiv |>oo]Je A 
small amount of it is (_iaton and a little oil is extracted, 
but tho bulk of tht < rop is (Xpoitcsi, I gatlu r, to 
Kuiopo foi the maiuitactiue of ‘salad oil’ and tho 
veiv liiH grade macluno oil called ‘ St same ' What 
hap{>ens to tho ‘ cakt 1 do not know 

Anal\ses gavt^ the following relevant )>ercentagos 
Oil 52 6, pmtein 23 4, total ash 4 0 (W 1 2 P*0, 1 39, 
from sted grown in tho \ andtw Aroa of the Benue 
Provinte The (Jovt iluiu nt Analyst, Mi \ Htilison, 
has Ctudiimed tlu (iihuirn oxide iierccntHgt, but his 
phuHphttiic anhjdiidt hguit^ is 1 13 per cent 

All analysts of Nigtnan soils so fiu ctinud out 
not bv this laboiattnv show t xt eedingly l^ooi figures 
forcaltiuin and pliosphonis and so the percentages 
of tilt St niiru rals in fifniuHtsMl would be HiiOuuntly 
astonishing on those guuinds alone but 1 ean hnd 
no iccoided analvses showing a highci (alcium con 
tent for any food cht» st is 0 0, for txamplo, and only 
New /t ulautl spuiat h and Iho leavt^s of tho sweet 
potato seem to appioxnnale to this exceotlinglv high 
figure , nor ran T hnd any asli analysis of benmseetl 
itself 

As jirtviouH work luus shown* tlie natives of 
Northern Nigeria suffer from gross defu leru les of cal 
tuim and piotcin in tht ir (lietar\, and so the impoit 
niico of benniseed cake m at once obvious Indeed, 
mensurcinents of tiio hoj s in Diifcth Refonued 
(lunch’s Mission School at Mkar show clearly, \^ithiii 
tho limitations imptistd by t)u^ nunibei*H, that tho 
benniseed onting Munslii boy is shortt i lint heavier 
than tho Haiisa schoolboy 

Tlieio might lx? an even more im])oitant general 
point It lias become the fashion to discount soil 
analyses in somo nutritional (piaiteis, and to uso 
instead the analyses of tho crops that grow on tho 
particular soil Ik^nnist^cd giown m tho and north 
of Katsma Emirate and from l^ieruh tcnitoiy ton 
tains 1 18 ]>oi cent of taloium oxide, and, therefoio, 
it would ai>[>car that tins plant t'xcicists a strong 
seloctivo absorptive jxiwci foi calcium There? is no 
reason to believe that othei plants will not show the 
same capacity Jt might jirovt? of value to soils pool 
in (altium and phoHjihonis to plant benmseetl to 
tonceutrale the ho mineials, anti then to ])lough in the 
flowering jilant, or the drit d jilant after the ciop has 
been reaped I have just boon informed that the 
Mnnshi women bum the seed Ixanng heads, after 
lemovmg the sciods and use tho ash m thoir soups 
This 18 a strong hint to analyse the leaves and the 
stem 

(ireen manure is firmly established os a way to 
increase available nitrogen and to prepare humus in 
and regions, and so it might bo worth wlnle to attempt 
concentrating minerals in dohcient soils, such as 
Northern Nigeria, by tho same method Such work 
must have been attempted somewhere, but I am 
unable Uy find any reference to it in the limited 
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literature at my digpoeal Thi§ letter may seorve, 
1 hope, to initiate such experiments, or to bring to 
our notice m Nigena work uready done 

W E McCULLOCfH 

Dietetics Research Laboratory, 

Katsina, Northern Nigena, B W A , 

Dec 18 

> An Enquiry Into the Dietaries of the Ususa and Town Fulanl 
of Northern NttferU, with some observations of the effects on the 
National Health with recommendations arising therefrom W 
IfcCulloch, IVeri African MedUuU Joumalp 8, 1029^30 


Determination of the Velocities of Projectiles by 
the Method of Liftht Interception 
Messrs Payman and Woodheod appear to have 
misunderstood the method descnbexl m our letter in 
NArtJBK of Dec 27, p 994 We made no claim to 
ongmality of application of the pnnciple of bght 
interception Our method does not depend on shadow 
or ordinary photography, which has been used m 
ballistics since the time when Boys took his first 
shadow photograplis m 1893, and differs from that 
used m other optical chrono^aphs (see, for example, 
Cranz, “ Expenmentelle BaUifltik’\ 3| chap ii, 1927), 
of which Kamp6 de F^not’s is one 

F6net’s method consists in taking a continuous 
photograph of the projectile itself, by ordinary day 
light photography, on a plate moving at nght angles 
to the direction of flight The records show a beuid 
at an angle to the direction of motion of the plate 
The velocity determination involves the measurement 
of this angle Tliore are no discreet interceptions as 
in our records 

In our method the motion of the film of the camera 
(which is a simple drum cewnmora with a cylindntal 
lens at the shutter, not a ‘ photographic ’ camera in 
the ordinary sense) is parallel to the axis of flight 
The projectile eclipses on© or more beams of light 
which are brought to a fine focus (loss than one 
millimetre) on the line of flight, and it is these eclipses 
or interceptions of the beoms by the bmly of the 
projectile in flight which are recorded, not the 
reduced shadow images of the projectile In F6net*s 
method there is no ‘ range ’ in the teclmical sense , 
in our method the ‘ range ’ is the accurately measured 
distance between the two foci of the interception 
beams on the line of fliglit F6net’8 camera gives the 
ratio—velocity of projectile to velocity of plate— 
whereas our camera simply gives a time interval 
between the eclipses by the body of the projectile of 
two fine beams of light placed a laiown distance apart 
The difference is obvious when it is realised that a 
velocity determmation can be made from F6net’s 
photon'aphs alone, without other data, whereas from 
our photographs it is not possible to determine a 
velocity unless the ‘ range * is known 
Since the publication of our ongmal letter in 
Nature of Deo 27, 1930, we have learned through 
^the courtesy of the Director of Ballistics Researtm, 
Woolwich, that a method on the same principle as 
our own was developed by Thompson, Hickman and 
Riffolt and pubhshra m the Proceedings of the U 8 
National Academy of Sciences {Proc , 6, 169, April 
1920) These workers utilised a smgle narrow beam 
of light, whereas we utilise two finely focused beams 
the niuminatins and recording apparatus is different 
but the principle is the same 

Jaues Taylor 
Robert Ware 

Reeearoh Departmodt Wobel Section), 

Imperial Chenuoal Industries, 

Stevenston, Ayrshire 
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Embryologty and Byatutfon. 

Iv the issue of Nature for Deo, 13, Mr* Q* L» 
Purser gives ua an analogy of the modem monufae^ 
ture of motor cars as a contribution to the sbluttcai 
of the problem of embryonic evolution which is novel 
and interesting, but far from satiafactozy 

The comparison of the function of the hypothetical 
gene to that of an mtelligent workman is out adding 
to the mystery Often tne woikmau in the modem 
factory functions merely as the trigger-release of pro¬ 
cesses altogether beyond his ken, and subservient to 
the wilt and preconceptions of the motor oar designer 
The more excellent tne machine, the less dependent 
it IS upon the control of the workman mtermediavy, 
but however excellent the machine, the sole origin of 
that excellence lies obscurely hidden in the jmeno- 
menon w© term intelligence 'Devoid of motive 
{K>wor, the most excellent of all machines stands im¬ 
mobile It cannot move productively unless, again 
by some intelbgonce, a motive force is accuratriy 
applied, and the moment this force ceases to reach it, 
the machine stops 

Most of us before we reach the age of ten have 
learnt that anything whi< h * goes * is driven by a 
force external, yet although we live to be a himdred, 
what a host of us regard with sublime abhorrence the 
suggestion that the same thing is likely to be true in 
regard to livmg cells 1 We willingly accept the vedid- 
ity of * kinetic *, ‘ electrical CTSVitational *, or other 
forces, but we dogmatically affirm that a * vital * force 
18 but a bogy from the limbo pf fantastic supersti¬ 
tion , and 80 we evoke the gem©, perhaps the gene, 
and by its spell try to account for all we see—with as 
much success as if we claimed that Uie revolving fly¬ 
wheel of our motor ongine were the real source of it* 
motive power 

Personally, I feel tliat incredubty of a * vital * force 
la scarcely any longer compatible with true scientific 
observation Anyone who has studied mitotic divi¬ 
sion of the coll and is conversant with electro-physical 
phenomena feels instinctively that he is observing 
the action of a force strikingly similar to tliat of the 
magnetic field Irradiation with ultra violet light is 
found to augment the process of ovulation m the 
domestic fowl, while the reproduction of fur-beanng 
animals in northern lands is strangely correlated with 
magnetic solar radiation 

Entelechy, like the word phlogiston, may be the 
si^post on the wav to a new ezilightenment, which 
will, 1 predict, ere long result in the acceptance of the 
view that the living cell is, after all, merely a machine 
pnmonly operated by some external force Even so, 
lot us remember that vitalism and Bpmtuabsm are not 
synonymous Malcolm E MacGregor 

Wellcome Field Laboratory, 

Wisley, Surrey 


Use of Tungsten Arc Lamps for Photomicrography* 

The uniform intrinsic bnlhancy and compactness 
of the tungsten arc lamp have led to its extensive ap¬ 
plication as an lUuminant for photomicrography It 
does not appear to bo generally recognised, however, 
that the light which leaves the metal surface at anglea 
approaching a tangent is so strongly plane polarised 
that it IS difficult to obtain uniform illumination when 
crystals are being j^otomicrographed by plane polar- 
18^ light 

The polarised bght emilted at an acute angle to the 
moandesoent metal surface has its vibration direc¬ 
tion parallel to that surface This effect may bb 
shown by projecting an image of the incondeeoent 
tungsten ^ere on to a white screen by means of a 
2 -inoh objective, and then interposing a Niool pnsm 
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in Imm ot U^t* wbm the edm of the iziiage 
pMdM to the l<mg diagonal of theliriooi mre dadm 
and those pandlel to the short diagonal are brighter 
the centre of the field By plaoizig a * 1st order 
red * ad^te faNotween the light source and the Kiool 
pnsm« the edges of the image i^pear red or greenish- 
blue according to their orientation with respect to the 
pnsm 

The degree of lack of uniformity of illumination 
which can remit when ' oontraa^' photographic 
materials are used in photomioromraphy bv polanaed 
light, is shown m Fig 1, a, 6» o, which are photographs 



of the tungsten sphere of a Pointolite lamp. Fig la 
was the ordinary appearance in the abmnce of a 
Nicol pnsm, whereas Figs 16 and Ic show the appear¬ 
ance when a polarising pnsm was interposed with its 
plane of vibration honzontal and vertical respectively 
This effect, which is not given b^ either a carbon 
arc lamp or the sun, could give nse to appreciable 
errors ii a tungsten arc lamp were used for speotro 
photometry without the interposition of ground glass 
to form a secondary source 
♦ Edwin E Jbixby 

Research Laboratory, Kodak, Ltd , 

Wealdstone, Jan 14 


A Relation between the Radial Velocities of Spiral 

Nebulas and the Velocity of Dissolution of Matter 

I SROUXJ> hke to make the following comments 
upon Dr MoCrea's remarks m NATxmB of Dec 6,1930, 
upon my letter in Nature of Nov 8 , my comments 
also apply to a certain extent to Dr Wilhelm Ander 
son’s letter m the issue of Deo 6 

(1) As I have shown recently (Anzet^^er der Akad d 
W%3s Wten, 1930, No 16), equation (1) con also be 
deduced without general relativity theory from the 
postulate that the total energy of the universe cannot 
be negative, or that the negative gravitational energy 
of the universe ooiresponds in magnitude with its 
proper energy By mass m equation (1) Eddington’s 
projper mass is to ^ understood 

(2) It 18 true that a negative velocity results, m Dr 
MoCrea insists, I have, however, indicated this my¬ 
self m my letter, whei^e I showed that v agrees well 
with the radial velocity of the spiral nebulie only m 
magnitude, that is, without referenoe to sign 

(3) If, again, my actuation (2) is to be interpreted 

from the pomt of view of Lemaltre's theory, with 
mtroduetion of a temporal variation of K then it must 
not be overlooked, on the other hand, that Lemaitre's 
theory requires further assumptions to make it com¬ 
plete Such would, ^haps, be neoessuy to bring 
the assumption that the vdooity becomes greater by 
O/2000 for every million hght years’ distance m agree¬ 
ment with the other assumption that the imtial r^us 
of the universe, calculated to be 1^00 million light 
yw% IS doubled every 1400 million years, that u, 
within a time shorter even than the age of many 
minerals—not to speak of astronomical estimates of 
the ags of the sun. Arthur Haas. 

University of Vienna, Jan 8 
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Photographs of John Dalton. 

1 BHAix be glad if any readers of Natttrb can assist 
me in tracing the present whereabouts (if still in 
existence) of three onginal photographs of Dr John 
Dalton These were ttiken m Manchester, at one 
sittmg, somewhere about the year 1842, by the 
Daguerre process, then recently introduced into Great 
Britain, and so far as I know were the onlv photo¬ 
graphs of the great chemist ever made Tneir pro¬ 
duction has bM^ wrongly attnbuted to John B 
Dancer, the fact being that it was through Dancer’s 
good offices that Dalton was mduced to sit at the 
local Daguerre studio 

It IB on record tliat one of the three copies {>aa8ed to 
Dalton himself, another to Dancer, and a third to 
Mr John Dale, manufacturing chemist Dancer's 
passed at the time of the Jubilee exhibition in Man- 
Chester m 1887 to Mr (afterwards Sir James) Dewar, 
tlie eminent chemist, I have also seen it stated that 
another (possibly Dale's) was m the possession of the 
late Mr Thomas Kay, manufeujtunng chemist, of 
Stockport There is no trace of such a photograph m 
the collection of Dalton’s apparatus at the house of 
the Literary and Philosophical Society where he did 
so much of his work, nor m the more personal rehos 
preserved at Dalton Hall 

Dancer's photograph was lent by him on various 
occasions to artists and engravers for copying, and 
became somewhat disfigured m consequence 

Perhaps this letter may meet tiie eye of someone 
who has actually seen one of the originals or can 
assist me m tracing them Henry Garnett 

3 Lea Road, Heaton Moor, 

Stockport, Jan 19 


The Black-necked Grebe 

In the note upon this bird (Nature, Jan 3, p 36) 
its genenc name is given as Podtcepa^ perpetuating an 
error in orthography for which, 1 think, Yarrell was 
ongmally responsible and has been followed by some 
later writers on ornithology On the analogy of biceps^ 
ccUvtceps, etc , Podtcepa can only be translated * rump- 
headed * , whereas tne right name of the genus is 
Podicipes (Linn ), meaning ‘ npnp footed referring to 
the peculiar position of the legs and feet m birds of the 
family Podicipedidsp Herbert Maxwkix 

Monreith 


Were all taxonomists as familiar with the classical 
languages as is Sir Herbert Maxwell, mistakes such as 
he points out would be rarer , but although they 
ajip^r m Latin guise, generic and specifio names need 
not be evolved m>m anything but the author's sense 
of propriety The name is a label and need have no 
meanmg m itself The consequence of that, and of 
the accepted rule of nomenclature that first 
legitimate christening holds the field, is that Podtcept, 
us^ by Latham in 1789 to designate our grebes, is 
now the accepted generic name 

The Writer op the Note 


Dimorphism of Long Chain Carbon Compounds 
From recent X ray meiwurements (Malkin, Nature, 
Jon 24, p 120) it IS claimed that the ethyl esters of 
fatty acicu may have two forma of ohom An account 
of an investigation of several bmaiy systems of C., and 
Cu compounds will shortly be published, m whxon it is 
shown that the ethyl esters are dimorphous, ethyl 
palmitate melting at 19 4° or 24 15°, and ethyl stearate 
at 80 9° or 33 4° J C Smith 

The Dyson Pemns Laboratory, 

Oxford, Jan* 29 
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The Significance of Peking Man.* 

By Prof G Slliot Smith, F R S 


T he bram-case found by Mr W C Pei at Chou 
Kou Tien on Deo 2,1929, ia the most aignifi* 
oant and illuminating relio of pnimtive man ever 
recovered Prof H Fairfield Osborn, wntmg m 
Science di Feb 22, 1929, raises the possibility that 
Piltdown man may be so old as the Pliocene He 
claims that the dark-coloured fragments of the skull 
of Eoanihropue are intermmgl^ with similarly 
coloured fragments of proboscidian molars of un¬ 
questionably Upper Pliocene age, and that it is 
not certain that Eoanthropve betongs to the Lower 
Pleistocene In the case of 8*na/nthropuSf there is 
no such unoertamty as to the contemporary fauna, 
for the human remains were left on the floor of a 
cave and a vast number of the animals which 
roamed the region of Chou Kou Tien m these remote 
times left their bones in the same cave As all these 
fossils belong to the same geological epoch, the 
Lower Pleistocene, there can be no doubt of the age 
of Sinanthroptis 

The discovery, at Chou Kou Tien, of fossil teeth 
of Lower Pleistocene age which were identified as 
human, had made it evident that at the close of 
Tertiary or the beginmng of Quaternary tune man, 
or a very closely related anthropoid, actually did 
exist in eastern Asia This knowledge is of funda¬ 
mental importance to students of human palfio- 
ontolpgy For in the same geological epoch Pithec- 
anihropue was hving in Java, Eoanihxpj^ was 
roaming the region around Piltdown in England, 
and at Mauer, very shortly afterwards, the man of 
Heidelberg, PalaeanUvropus^ represented the human 
family in Germany 

In November 1928 additional remains of human 
skulls—further teeth, portions of two lower jaws 
and fragments of bram-cases—were found The 
uhar features of the ohm region of these jaws 
ered from those of all other known human 
specimens excepting only the Piltdown jaw, to 
which they present a general resemblance, with¬ 
out bemg generioally Kmntical There is a similar 
ape-hke obhquitjr m the slope of the svmphysis and 
traces of the simian shelf m the hn^ual aspect of the 
jaw Not only do these peoulianues emphasise the 
peouhar features of Sinardhropus, but thev also 
afford welcome confirmation to the views of those 
who regard the Piltdown jaw as human 
The skull discovered by Mr W C Pei was 
successfully freed from travertme idter a labour of 
four months by Dr Davidson Black, and then dis- 
artioulated and reconstructed It is important 
not merely because it mves a much fuller idea of the 
exact form of the skuU of an Early Pleistocene man 
(free from the doubts which arise m the case of a 
reconstructed sneoimen), but alsobeoauseits peculiar 
features, revealmg as they do many pomts which 
sug^t an affinity with Pitheca^ropue, associated 
in ime same skuU with others such as are known 
only m the case of the Piltdown skull, form a bond 

■ Vrom the Uenderaon Tnurt Leotnrw (No U), deUvccod la the 
Uolventty of Bdtnburgh on Jen 80 
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of umon between the other two Early Heiitooene 
skulls, the obaracters of which hitherto have been 
Buppo^ to be ureoonoUable one with the other 

In addition to this, the skull of SfinanfAropaj 
reveals many features which are unknown in eiwer 
of the other types and throws a great deal of light 
upon the ohaia^rs of the common ancestor of the 
human family, from which all these genera had been 
derived Oim of the most strUdng illustrationA of 
this fact is the peculiar form of the mastoid regkm of 
the temporal bone, reoalluig as it does the coition 
found m the new-born child and in the adult anthre^ 
poid apes For it lacks that salient character which 
IS so (ustinotive of the adult human being of other 
genera 

The brain-case found in 1929 is that of a young 
adult oorrespondmg m the state of its development 
with the condition found m modem human skulls at 
about eighteen years of a^ When the skull was 
first exammed, nof Davidson Black was impressed 
by the grace of its contours in comparison with the 
uncouth outlines of PithecaiUhropus, and suggested 
the possibility that it might be female, with me re 
servation, of course, that the evidence at our dis¬ 
posal regarding this hitherto unknown type of being 
was altogether inadequate for any defimte decision 
upon this matter 

The discovery of another brain-case was made'ln 
July 1930 by recovermg from matenal brought in 
from the Chou Kou Tien cave (in October 1929) a 
senes of h&pnenta which articulated naturally one 
with the other to form the greater part of the cal¬ 
varia This discovery of a skull of another young 
adult of approximately the same age revealed a 
more lightly built skull with smaller eyebrow ndges, 
a less promment forehead, and less obtrusive panetal 
emmences, which both Prof Davidson Black and I 
consider to be probably of a different sex from the 
other skull 

One of the most remarkable pomts of contrast 
between the bram-oase of Ptih^nihropus and of 
EoanJthrtyj^ was the remarkable thickness of the 
latter, whereas the skull of PtihecarUhropua wm 
much thinner In the case of the skull of Btn- 
anthropna found on Deo 2,1929, the thickness of the 
bone (Fig 1) approximates to that of the Piltdown 
skull Not only does it resemble it m more thickness, 
but also the architecture of the oramal vault (which 
in the case of the Piltdown skull has hitherto b^n re¬ 
dded aa C|mte distinctive) is almost exaotlv repro¬ 
duced m me cose of SinaTUhropus In all othei 
known humui skulls the oramal bones consist of twe 
fairly thick tables united by a comparatively thu 
layer of diploic tissue consisting of fine trab^ute 
In the case of the thick oramal bones of both th< 
Piltdown and the Peking skulls, the tables ar< 
relatively thinner, and the thicker layer of diploK 
bone consists of a very robust network of ooacsi 
trabeouliB rFhese simuanties sugmt that & th* 
thickness amd ^uliar texture of oramal bone 
of two Early Pleistocene skulls of different type 
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(sqparfttod gec^iraphioatly m their habitats were 
by the whole extent of l^e continental bknd mass 



Fio 1 --Photomph »f the upper Mpeot of the Peking ikull with port 
of the roof remc t^ed to dteploy the exceptlonoTthiekneu of the 
boDM ond the Bin 01 tlie of the hraln cavity, which is occupied by a 
of Umeston (travertine) The thtcknesB and texture of the 
BkuU reveal an unexpected Blmllartty to the oondltlonB found in the 
PUtdowa Bkoil 

between England and China) we eu?e dealing with 
characters of pmnitive man for which no close 
analogy can be found m the apes This condition 
m the Rltdown skull waa regarded either 
as pathological or the result of some 
freakish mutation But the presence of 
the same condition m StnarUhropvs en¬ 
hances its importance 
Why the skull of primitive man should 
^ attam such an enormous thickness is diffi. 
cult to explain but the evidence pro¬ 
vides an mteresting problem for morpho¬ 
logists to endeavour to solve Did primi¬ 
tive man’s skull morease m thickness 
because the increase m the capacity of 
the brain-case deprived an mcreasing area 
of the protection of the temporal muscles ? 

For the moment, when there is no clear 
indication as to the meaning of this 
peouhar morphological feature,It is of in¬ 
terest as emphatic evidence of the affimty 
between EoatUkropua and StnanthroptLs 
and of the enhanced importance of the 
structural peculiarity itself The con 
trast in thickness between the ormnal 
vault in Pithecanthropus and Eoanthropus acquires 
a new interest in view of the fact that the three 
(adult) skulls of Sinanthropus (one of the frag- 
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ments found in 1928 is thin because it is 
of a child's skull) reveal a considerable range that 
is sufficient to bndge the gap which separates 
Piltdown man from the ape-man of Java 
The discovery of the two jaws m 1928, presentmg 
as they did features hitherto known onfy in Pilt¬ 
down man, raised the posaibihty that there had been 
discovered m China a type of human being more 
closely akm to the Pleistocene man of England than 
that of the ape-man of Java, who was geographically 
much nearer to the Peking man When, however, 
m 1920 the skull was found (and the base was still 
embedded m the sohd mass of travertine) the Stirl¬ 
ing resemblances of the brain-case (Fig 2) to that 
of Pithecanihropus suggested that, after all, the newly 
found genus was more nearly akin to his neighbour 
from Java The skull revealed great pr^eotum 
eyebrow ridges like those of PxthecanihropuSj which 
provided a marked contrast to the condition found 
in Piltdown man, in which such ndges were lacking 
The front part of the skull was also flattened and 
lU-filled, and had a prominent median crest such as 
that of Pithecanthrojms There was this difference 
m the frontal region of the bone, however, that the 
frontal eminences were definitely more obtrusive 
than those of Pithecanthropus Turmng to the 
consideration of the parietal Ixines, one finds a close 
resemblance to those of the Piltdown man This 
resemblance depends both upon the fact that the 
bones tended to be raised up toweirda the middle 
line and are not so flat as those of Pithecanthropus, 
that there is a very defimte panetal emmence such 
as 18 completely lacking m the Java skull, and that 
the postero-mfenor comers of the panetal bones ore 
everted in that pecuhorW distinctive way found 
in the Piltdown skull The occipital bone again 
presents a much closer resemblance to that of 
Pithecanthropus, and when we turn to consider the 
temporal bones we find a much more primitive 
condition of the mastoid and of the tympamc bones 


than that which is revealed m Eoanthropus Un¬ 
fortunately the temporal bone of Piih^nthropus 
has not yet been discovered, so that we cannot 



Via 2.-^Tbe left tide of & skull of Peking man found In July 1930 It shows the 
root of the nose and part of the base of the skull wbltOi were not present In the 
specimen found In December 1920, and It reveals certain minor dltferenoes from 
the other skull which have been Interpreted as due to a dUference hi sex 
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institute oompansons between SxTumthropua and 
Pxthecanihfojma m this respect 

One of the most interesting features at the apeoi 
men found in 1929, a feature which Dr Davidson 
Black inferred from the nature of the wear of the 
teeth long before the skull was found, is the fact that 
the condyloid fossa for articulation with the man 
dible presents a very close resemblance to the 
condition found in modem man, m size, depth, 
and direction This fact is all the more remarkable 
because in other extmot members of the human 
family, in particular Rhodesian man and Neander 
thal man, there are much more profound differ 
enoes in the under surface of the temporal bone 
The attainment of the condition which became 
a permanent factor in Homo saytens suggests 
that SinaTUhropua is a primitive generalised type, 
and that modem man has retained many of these 
primitive characters 

Looking at the skull as a whole, one can say that 
its genered form is intermediate between the con 
ditions found in PtikemnihropvA and EoarUhropus 
It enables us to unite mto a sohd foundation the 
characters of the three most pnmitive members of 
the human family at present known In givmg 
coherence to this knowledge it also enables us to 
picture the nature of the common ancestor of all 
three, the as yet hypothetical Pliocene man 

The suggestion has been made that the Pekmg 


man's distmotive features are not suffioiantiy pfo* 
nounced to exclude him from the genus 
anihropus The whole configuration of the skull, the 
texture of the cranial bones, the morphology of the 
frontal, parietal, and occipital bones, as ww as the 
distmctive features of the teeth and mandible, 
clearly differentiate Peking man from the ape-man 
of Java, and present a contrast which is so profound 
as to compel us to accord it generic distmotion In 
many respects it differs from PtthecaiUhroptLS and 
resembles EoarUhropus, but the oon^ast to the 
latter is even more obtrusive It occupies an m- 
termediate position between the two, but is more 
primitive and generalised than either ^ 

It 18 a very significant phei^omenon that at Chou 
Kou Tien, in spite of the most careful search in the* 
caves during the last three years, no trace whatever 
of implements of any sort has been found It must 
not be forgotten, however, that Dr Andersson in 
1921 found pieces of quartz m association with the 
fossil bones, and that m the later stages of the 
excavation Mr Pei found further examples of this 
alien material Those who have been searching 
m vam for evidence of human craftsmanship on 
this Bite are being forced to the conclusion that 
the Peking man was m such an early phase of 
development as not yet to have begim to shape 
implements of stone for the ordinary needs of hia 
daily life 


Vitamin B 


DiSTRiBUTION AKD PHYSIOLOGY 


T he general distribution of vitamm B is now 
fairly well defined, but the adequac y of different 
food substances m this respect for different species 
and the distribution of the various factors m the 
B complex are still subjects for investigation R H 
A Plimmer, with W H Ra 3 rmond, J Lowndes, 
and J L Rosedale, has examined the comparative 
vitamm B value of cereals, pulses, and nuts {Bio 
chem Jour,vol 21, p 1141,1927 vol 23, p 545 
1929) The preventive method was employed, 
usmg pigeons, and the cntenon was maintenance for 
at least 26 weeks All the vitamms required by 
the pigeon were therefore mcluded in the estimation 
symptoms of deficiency were paralysis and loss of 
weignt The diets used contamed 5 per cent fish 
meS, white flour or white noe, and the substance 
under test m varymg proportions Dried yeast 
contamed moat vitamm of the other foodstuffs, 
wheat germ was about half as good as the yeast, 
whole wheat, bran, and middlmga contamed about 
a tenth of the amount present m yeast, and other 
cereals about a twentieth The majonty of the 
pulses and nuts exammed contamed between a 
fifth and a tonth of the quantity present m yeast 
More vitamm B is required for hatchmg and rearing 
young than for mamtenance Chickens require 
half as much again as pigeons, rats only about half , 
the requirements of human beings may be mter- 
mediate between those of the pigeon and the rat 
A L Baoharach and E AUchome {tb%d , vol 22, 
p 313 , 1928) fotmd that the vitamm B content of 
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malted flour was the same as that of the ongmal un 
malted flour, but that the malt extract appeared to 
contain more the experiments were carried out on 
rats and the effect is attributed to the improvement 
m Mpetite brought about by the extract 

The content of vitamm B m seeds has been shown 
to be markedly mfluenoed by the manure Mphed to 
the plant, by M J Rowlands and B Wilkmson 
{tbtd vol 24 p 199 1930) Two similar plots of 

grass and clover were manured with an artificial 
manure and pigs’ dung respectively the pigs 
were fed on barley meal, middlmgs, and a small 
amount of a mixture of meat meal rye and wheats 
embryo bone meal, and cod liver oil The manured 
patch produced a heavier crop, oontoming more 
clover, but the growth on the dunged patoh was 
bigger By preventive and curative growth tests 
on rats it was shown that the vitamm B content 
of the seeds from the manured patch was much less 
than that of those from the dunged patch In 
further experiments vitamm B was extracted from 
pi^' dung by means of alcohol 
^ere is evidence that lower organisms can 
synthesise vitamm B or similar growth factors, and 
that this synthesis may occur a&o m the mtestanal 
tract m higher ammals Thus, Reader has found 
that the menmgocoocus can synthesise a growth 
factor for a streptothnx, all the vitamm Bt beipg 
previously removed from the medium, and G L 
Peskett (%btd , vol 21, p 1102 , 1927) has shown 
that yeast can synthesise vitamm B^ Intra- 
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mieetinal synthasu may be the explanation of 
* refeobion ’ which has been desoribra by L S 
IViderioia and H Chick and M H Bos^ (see 
Lancet^ vol« 1, p 37 , 1928) In this condition rats 
mamtamed on a vitamin B free diet containing un¬ 
cooked noe starch passed bulky white ffieces, and at 
the same time were cured of their symptoms and 
put cm weight The feeces contained abundant 
vitamin The condition appeared to dejiend on the 
presence of uncooked starw m the diet and a virus 
ui the intestine 

W R Aykroyd and M H Rosooe (RiocAeni Jour ^ 
vol 23, p 483 , 1929) have mvestigated the dis- 
tnbution of vitamm B, Wheat and maize were 
poor sources the germ and bran of wheat contained 
'more than the endosperm, but maize germ con- 
tamed less than wheat germ dned peas also 
contained little Dned yeast and ox hver and fresh 
milk were excellent sources, and egg-yolk and dried 
meat good It was possible to cure rats suilermg 
from the dermatitis of vitamin deficiency, as wefl 
as to stimulate their growth 

The physiological functions of the vitamin B 
complex are incompletely understood m its 
absence the metabolic processes of the tissues are 
imperfectly performed, and mvestigations have 
thrown some light upon the details of the defects 
Thus the vitamm is related to both protem and 
carbohydrate metabolism G A Hartwell has 
found that young rats die, with engorgement of the 
kidneys, when the synthetic diet contains 20 per 
(5ent ^estm and 5 per cent yeast extract, although 
older animals tlinved on the diet even with a lower 
allowance of yeast {Btochem Jour , vol 22, p 1212 , 
1928) Increasing the amount of yeast extract 
permitted normal growth the factor responsible 
was found to be thermostable Casemogen and egg- 
albumm required less yeast extract than edestm for 
normal metabohsm 

H W Kinnersley and R A Peters have mvesti¬ 
gated the relation between the lactic acid content of 
the brain and the symptoms of head retraction m 
pigeons fed on a diet of polished nee (ibtd , vol 23, 
p 1126, 1929 vol 24, p 711 . 1930) Using a 
special techmque, it could be demonstrated that 
birds showing opisthotonos had more lactic acid m 
►their brains than normal birds, and that this 
increase was most marked m the parts below the 
mid bram and occurred here first at a time when 
symptoms were threatening The increase was not 
observed after cure by a dose of vitamm Bj con¬ 
centrate The symptoms appear to be due to this 
accumulation of lactic acid, and the fact that it is 
localised mdicatea that vitamin B^ is mtimately 
concerned in the mtermediary metabohsm of carbo¬ 
hydrates, apparently with the oxidative removal of 
lactic acid m this connexion it might be remarked 
that H Yaoi found that muscle from polyneuritic 
pigeons reduced methylene blue more feebly than 
normal muscle, but that there was no difference m 
the glutathione contents (Proc Imp Acad TokyOy 
vol 4, p 233,1928) Peters m his Harben Lectures 
has adduced some evidence that vitamm B, may be 
concerned with the mobilisation of water, and that 
m its absence together with that of vitamm 
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oedema accompanies the polyneuntui m its termteil 


C W Carter and A N Drury have examined the 
nature of the slowing of the heart beat in rioe-fed 
pigeons (Jour PhyauA , vol 68, Proc , p i, 1929) ^ 
it appears to be due to an overaction of the va^ 
centres producing a heart block The condition is 
cured by whole v^eat, so that the factor responsible 
m^ be that described by Wilhams and Waterman 
G F Maman, L C Baker, J C Drummond, and 
H Woollard (PiocAem Jour, vol 21, p 1330, 1927) 
noticed changes m the adrenal glands of pigeons 
starved or fed on nee only, and Marrian has mvesti¬ 
gated these alterations m more detail , vol 22, 
p 836, 1928) Hypertrophy was found m mamtion, 
even though vitamm was given, and m vitamin 
B deficiency, whether oocompamed or not by inani¬ 
tion oedema accounted for half the hypertrophy 
in inamtion The adrenaline content was increased 
m the latter condition, but was relatively low in 


vitamm B deficiency It appeared that the hyiier- 
trophy m manition affects chiefly the medulla, 
ana m vitamin B deficiency, the cortex of the gland 
It 18 now well known that vitamin B deficiency is 
associated with loss of appetite B Sure has made 
a detailed study of the anorexia m the rat and found 
that it IS promptly cured by the administration of a 
vitamm B concentrate {Jour Nutritton, vol 1, 
p 49 , 1928) The Joss of appetite may be associ¬ 
ated with the failure of the gut to empty itself, and 
a decrease in the digestive secretions J L Rose- 
dale and C J Ohveiro (Btochem Jour , vol 22, 

L 1362 , 1928) found that m pigeons suffenng from 
n bon the pancreas failed to form the enzymes 
required to digest protein and fat 

It might be expected that animals suffenng from 
vitamm B deficiency would show derangements of 
the sexual function H M Evans, however, found 
that m male rats, provided vitamin E was supphed, 
fertility was unaffected and sex interest was de¬ 
creased only a few days before death (Jour Nutrt- 
hon, vol 1, p 1 , 1928) In the female rat the 
oDstrous cycle stopped abruptly after about four 
weeks on the deficient diet, loss of weight followed 
immediately (A S Parkes, Qmrt Jour Exp 
Phyawl , vol 18, p 397 , 1928) Injections of 
oestnn produced the signs of oostrus dunng the 
ancPstniH, but without stimulating the ovanes, 
which had become much atrophied 

W Nakahara and E Sanekawa have found that 
chicken sarcoma and rat sarcoma and carcinoma do 
not apparently require vitamin Bj, and contain 
httle of it {Proc Imp Acad Tokyo^ vol 6, p 55 , 
1929 vol 6, p 116, 1930 SeterU Pap Insixt 
Physic and Ch^ Res y\o\ 10, p 211 , 1929) In 
the first set of experiments, c^ckens were fed on 

E olished nee and a salt mixture , the hvera from 
ealthy birds, and those carrying growths of the 
Rous sarcoma, wore found to contam equal amounts 
of vitamin B by test on rats, indicating that the 
tumour did not deplete the birds’ store of vitamin 
In the second set, the rat tumours were fed to 
pigeons and rats maintained on vitamm B free 
diets only minimal amounts of the vitamin were 
found to be present 
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Obituary. 


Mr H W Monokton 

M r HORACE WOOLLASTON MONCKTON. 

who died on Jan 14, was the 8on of Col the 
Hon H M Monckton, a youi^er son of the fifth 
Viscount Galway, his mother being a daughter of Sir 
Thomas Woollaston White, Bart He was born in 
1857 and was educated at Wellington College His 
father built a house there, on land belonging to the 
College, and here Monckton and his sister continued 
to hve for the rest of his life He also had chambers m 
the Temple, where he hved when not at Wellington 
He was called to the Bar m early life and had some 
practice on the Midland Circuit and at the. Parha- 
mentary Bar, and was all his life an enthusiastic 
member of the Inner Temple Visits to the York¬ 
shire coast and the gault exposures at Folkestone 
attracted him to geology when still a boy, and m 
1882 he was elected a fellow of the G^ogioal 
Society and he joined the Geologists' Association 
in the same year Later he became interested in 
botany, and was elected a fellow of the Linnean 
Society m 1892 

Monckton's residence at Welbngton College 
naturally gave him an interest m the Tertiary and 
Gravel of the surrounding distncts He was 
associated with the late Sir W H Hemes in the 
discovery m 1880 of an abundant fauna m the 
Upper Bagshot Beds, when the railway cutting 
through the Fox Hills at Tuimel HiU was quite 
fresh The Upper Bagshot of the London basin had 
hitherto been suppo^ to be practically linfossil- 
iferous A senes of papers followed deabng with the 
relative ages and positions of the vanous exposures 
of Bagshot Bods, both m relation to the London 
clay and to the corresponding beds m the Hampshire 
basm In this discussion tne Rev A Irving, Sir 
Henry Lyons, and others took part The Upper 
Bagshot of the London basin was practically 
proved, by its fossil contents, to be the equivalent 
of the Lower Barton senes of Hampshire, in a jomt 
mper published in the QtuiTterly Journal of the 
Geological Society m 1888 by Mr Starkie Gardner, 
Monckton, and the late Henry Keeping Monckton 
also wrote many papers on the various gravel beds, 
extending his researches to Essex and throughout 
the south-east of England He acted as joint- 
editor with Mr R S Hemes of the jubiloo volume 
of the Geologists* Association, and contributed the 
articles on the Dorset coast and (jointly with Mr 
Osborne White) on Hampshire and the Bagshot 
district He was an indefatigable leader of excur¬ 
sions of the Geologists* Association and various 
field clubs Monckton*s activities were not con¬ 
fined to England He went annually to Norway 
for a numlw of years, and studied especially the 
glacial phenomena there He organised an excur¬ 
sion of the Geologists’ Association to that country, 
and devoted one of his presidential addresses to the 
Association to the distoct round Bergen 
Though so long officially connected with the ^ 
Lumean Society, he did not publish much of 
bcjjpDioal interest He made considerable ooliecUons 
or plantOi howeve^ and was specially interested 
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m mosses In the few oontributionfl he made on 
this subject, his idea was to link up botany and 
geology by making lists of plants growi^ on 
particular geological soils 

No account of Monckton would be adequate 
which did not mention the great amount of work 
that he did m the management of the societies to 
which he belonged He was vice-president and 
treasurer of the Linnean Society from 1906 until 
the time of his death He was at one time treasurer, 
and several times vice-president, of the Geological 
Society, and served on its Council for some twenty- 
five years in aU Of the Geologists* AfiBooiati<Hi,l 
he was at various timee president, secretary for 
excursions, and editor of jrroceedinge He al^ on 
several occasions acted as recorder of Section C 
(Geology) of the British Assodiation Sound busi¬ 
ness instmct combmed with legal knowledge mode 
his opinion much sought after, and his advice was 
generally followed by his colleagues 

Besides geology and botany, Monckton was 
mterested m ai^seolo^ and was an excellent 
photographer. He ma^ hia own shdes, and was 
always ready to give a lantern lecture to the 
Wellington College boys or others He wrote the 
volume on Berkshire for the Cambndge County 
Geographies, and the article on geology m the 
Viotona County History He was also a fellow cw 
the Royal Numismatic SooieW and made a cares, 
fuUy selected collection of English silver corns 
He was a man who will be muon missed by many 
friends, and especially by the sister whom be 
leaves to mourn ms loss 


Prof A Lbitoh 

The death on Jon 26 of Prof Archibald Leitoh, 
director of the Research Institute of the Cancer 
Hospital, following in less than a year the loss of 
Dr H J B Fryof the same laboratory (see Nature, 
May 31, 1930), leaves a woeful lacuna in the ranks 
of cancer research Bom m 1878, Leitch was edu¬ 
cated at Rothesay Academy and the Umversity 
of Glasgow, where he had a distmguished recqrf 
in arts and medicine, graduating m 1902 He ^h 
devoted lumself to pathology, acting as assistant 
m the Cancer Research Laboratory of the Middlesex 
Hospital From London he pos^ to Dundee as 
director of the Caird Research Laboratory, a post 
he occupied until his return to London as patho¬ 
logist to the Cancer Hospital, becoming director of 
the Research Institute a few years before the War 
During the War, Leitoh was m charge of a Mobile 
Laboratory, retiring with the rank of Maj or, 
RAMC (TF) 

Leitch’s most productive period fell in the 
succeeding years, when reneweci interest m oaromo- 
genetio stupes followed the pioneer mvestigations 
of Fibiger, for whom his adnuration was mtense, 
and Yamagiwa His best-known CQntnbutionit to 
knowledge m this domain dealt with the cardno- 
gemo action of lubricating oils and the causation 
of mule-Bpmnera* cancer, and he served the 
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Efom# (MBoe Oolhmitteti appointiod to inquire into 
thia^Hmwe 

Of greater theoretioal importance was Leitoh’s 
demoniitration of the oaroinogenic - action of 
arseuious aoid, and the fact that this factor was 
Qot reeponsible for the oaromogemc action of tar 
He also showed that in the production of tar cancer 
in mice, the essential damage was completed before 
the appearance of proliferative changes in the skin, 
Edthough a relatively long latent period might 
elapee before deflmte tumour development super¬ 
vened This important observation has revolution¬ 
ised our earlier attitude to the problems of com- 
pensat&on in occupational cancer 

Leitch's numerous pubbcations are characterised 
by a careful and polished diction, enhvened from 
time to time by sinking and appropnate phrases, 
which betrayed his hterary and olaasioal Wrning 
and traimnu He was an able and attractive 
speaker, and many of his addresses on formal and 
i^ormal occasions were enlivened by a wealth of 
appropriate anecdote He leaves a widow and four 
chddren, to whom will be extended the sympathy 
of his co-workers at home and abroad 

J A Murray 

Mb R G Luttnoi? 

Robbbt G Luwnon, who died on Jan 25 at the 
age of forty years, was widely known both for his 
scientific ana for his humamtanan work He was 
^ucated at Tottenham County School and Uni¬ 
versity College, London, where he held the Neil 
Arnott Scholarship of the Umversity of London, 
and after graduating was appomted to a lectureship 
in the department of apphTO mathematics During 
the War he served m France with the Red Cross 
and later was engaged m relief work for refugees in 
HoUand 

In 1919, Mr Lunnon was appomted lecturer in 
physics at Armstrong College, Newcastle, where he 
remained to the time of his death Hia work there 
gave full scope to his many abilities In addition 
to his departmental duties, which he discharged 
with conspicuous success, he undertook a great deal 


of work on behalf of the students, and had acted 
smce 1926 as semor tutor m the Faculty of Sdenoe 
His colleagues were also greatly indebted to him 
for his work m connexion with the Association ol 
Umversity Teachers, both os secretary and repre 
sentative on the council He attended the meetanga 
of the British Association regularly, and served on 
the committee of Section A 

Mr Lunnon’s published papers relate to a variety 
of topics, the best known being a senes on the 
motion of spheres in fluid media, which gave evi 
denoe of mathematical and expenmentu ability 
of a high order Although extremely active in 
academic and scientific work, he yet found time 
for a great deal of social service m various forms 
These are top numerous to detail, but the cause 
of mtemational goodwill was perhaps the one 
nearest his heart, and he labour^ to promote i1 
with all the enthusiasm and energy that was m him 
His students, his colleagues, ana his many fnende 
will always remember him with gratitude as one 
who had great and used them to the full—but 
always on beheuf of others 


We regret to announce the following deaths 

Sit Andrew Balfour, K C M O, director of the 
London School of Hygiene and Tropical Medicine, 
on Jan 30, aged fifty seven years 

Dr W E Johnson, Sidgwick lecturer m moral 
philosophy m the University of Cambridge, and 
author of a work on “ Logic ”, three volumes of which 
out of the four contemplated have been published, on 
Jan 14, aged seventy two years 

Prof Orazio Marucchi, professor of archfiBology at 
the University of Rome and director of the Vatican 
l^gyptian Museum, on Jan 21, aged seventy seven 
years 

Dr R B Moore, formei ly chief chemist of the U S 
Bureau of Mines and recently professor of chemistry 
in Purdue University, who was known for his worls 
on radioactivity, applied chemistry and metallurgy, 
aged sixty years 

Dr T Porrm Smith, emontus professor of palae¬ 
ontology at Stanford University, w th which he had 
been connected sinte 1892, on Jan 1, aged sixty six 
years 


News and Views. 


The causaa of the present agricultural depression m 
Groat Bntam are reviewed by Mr C S Orwm, director 
of the Institute for Research m Agnoultural Economics 
at Oxford, m an article m the Pohitcal Quarterly, 
vol 2, No 1, entitled “The Agricultural Problem” 
Although- the assertion that m previous years wages 
have been based entirely on the price of wheat is 
probably an over-statement, it is evident that at the 
present time wages are fixed with reference to a 
standard of hvmg regardless of the condition of the 
industry, and the fact that the necessity for paying 
a statutory wage oontmues, while the guarantee for 
prices has been withdrawn, conatitutes one of the 
farmer's chief oomplomts From a oomparison of the 
costs of production of such oommoditiee as wheat, 
mutton, and milk for the years 1914, 1926, and 1930, 
It appeatk ihat for the two earlier yem the oorre- 
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sxiondmg figures were almost identical, and even m 
1930 tile cost of production has only risen appreciably 
m the caso of wheat The problem is, therefore, mainly 
one for the arable farmer, but the obvious course 
of abandonmg com growmg m favour of the more 
profitable mdustnos is no solution for the eastern 
districts, where climatic conditions are unsiutable foi 
dairymg or market gardening, and further, the trans 
formation of these areas mto sheep farms could only 
be done at a great sacrifice of employment and pro 
duotion 

The solution of the present agnoultural problem, 
Mr Orwm thinks, hea m a readjustment of the pnn 
oiples underlying arable fanrnng In the first place 
he questions the advisabibty of oontmuing mixed 
fanning, which includes the production of both corn 
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and meat Timea have changed since man waa en¬ 
tirely dependent on farmyard manure for the growth 
of his crops The labour mvolved m its production 
and the cost of mtemal farm transport he regards as 
unnecessary, whereas an mterdependent system of 
live stock and com farming might prove quite economi¬ 
cal In another aspect also, a break with tradition 
IS recommended Farm and fields were ongm^^lly laid 
out m sites convenient for horse labour, but with the 
development of the tractor and other forma of meohani 
cal power, some readjustment of arecM is needed for 
efficient working The argument that such an m- 
dustnalisation of agriculture will only aggravate the 
unemployment problem is ruled out, as much poor 
grass land could be profitably used for com growmg 
if only the cost of production could be reduced A 
wammg is added of the danger of over production if 
farmers rely solely on those branches of the mdustry 
which tend to be profitable at the moment, and 
emphcuBis is laid on the neceesity for fundamental 
reorganisation if the solution of the present problem 
IS to be permanent 

The trustees of the London Museum have made a 
new departure in museum work by mstituting a 
studentship for the encouragement of research m some 
subject germane to the interests of the museum 
Tliey have been enabled to take this step through the 
generosity of Viscoimt Esher, who has placed at the 
disposal of the trustees the sum of £300 pei annum 
08 a memorial to his father, the late Lord Esher, one 
of the founders of the museum The studentship will 
be awarded “ for the purpose of promoting research 
into some aspect of the history or archteology of 
London, whether by documentary research, by 
excavation, by museum work, or by a combination 
of these methods ” The award will be made by 
the trustees on the recommendation of an advisory 
committee, on which representatives of the Society 
of Antiquaries, the British Academy, and the umvor 
81 ties of Oxford, Cambridge, and London will serve, 
and tlie tenure will be normally for a period of two 
years The researches of the student will be mcor 
porated in a thesis, which may, in due course, be 
published at the dire( tion of the trustees It is hoped 
that, m the course of years, a very substantial amount 
of useful and original material bearing directly or 
indirectly upon the arts, crafts, and history of tlie 
metropolis will be collected The scheme may be 
regarded as an interesting experiment in the develop¬ 
ment of that extra mural work which is now regarded 
os appropriate to our national museums Entries for 
this studentship are invited on or before Mar 14 

Towabds the end of last month several earthquakes 
were recorded at Kew Observatory On Jan 27, at 
8 h 20 m 69 8 pm, the first vibrations of a great 
earthquake reached Kew, from a centre m about 
lat 20® N , long 98® E , or near the south west border 
of China Of this earthquake no direct nows has 
yet come or is likely to come A few hours later, at 
fih 69 m 37 8 am onJan 28, there was another, 
though of mu(^ less importance, with an origin about 
1260 miles from Kew no doubt the same as that ro- 
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ported m the T%me 9 for Jan 29 as having cauti9d 
much damage and some loss of hfe at Korltaa in 
Albama, one of the most active earthquake centres in 
that country At 9 h 43 m 0 8 pm on the same day 
an earthquake of moderate intensity was recorded 
with Its epicentre m about lat 7® N , long 142® E , 
or in the western Pacific to the north of New Guinea^ 
The U S Coast and Geodetic Survey (according to a 
Daily Science News BitUdin issued by Science Service, 
Waslungton, DC), with the aid of fourteen seismo¬ 
grams, has estimated the position of the Mexican 
earthquake of Jan 14 to be in lat 16® N , long 96® W » 
or close to the coast of the Gulf of Tehuantepec, and 
also to the origin of another destructive earthquake 
on Mar 22, 1928 An earthquake of great mtensity 
occurred m North Island, New Zealand, on Feb 3 
The first shock was noted at 8 51 A M , and shocks oon- 
tmued for two hours The epicentre appears to have 
been submanno and m the vicinity of Napier, which 
has a population of 19,000, and the main portion of 
the city has collapsed A heavy death roll is esti¬ 
mated in Napier and for many miles around A Sea 
wave followed the earthquake 

In his presidential address to the Royal Micro¬ 
scopical Society delivered on Jon 21, Prof R Ruggles 
Gates reviewed certain aspects of the history of the 
Society showing its importance in the development 
of biology, and cited some of the eminent soientifio 
men who hod taken part m its work Prof Gates 
then discussed adaptations m cell structure He oiteiA 
vonous cases of complicated structures in the Pro¬ 
tozoa, and referred to the widespread occurrence of 
cilia m many animal and plant colls The mechanism 
of mitosis or nuclear division was treated as an adaptive 
raechamsm which originated very early in evolution 
and made possible the multioellular structure of higher 
organisms, at the same time servmg to perpetuate 
many of the differences arising through variation 
The capillitium in Myoetozoa and puff balls, the 
elators of Liverworts and of Equxsetum^ were discussed 
as examples of evolutionary adaptation, amving at 
the same goal by different patlis The development 
of the spiral markings in wood cells was explained, and 
the long, coiled susponsors of Conifer embryos were 
treated as a study m adaptation and over speoiahsa-^ 
tion through competition between the young embryos 
and the principle of developmental selection The 
frequency of parallel mutations m the evolutionary 
development of many coll structures woe emphasised, 
and it was shown that the principles of adaptation in 
cell structures are the same as in the development of 
adaptations m the organism as a whole 

Fob his lecture on the beginnings of tropical medi¬ 
cine, before the London School of Hygiene and Tropi¬ 
cal Medicine on Feb 3, Dr P Manson Bahr chose the 
life and work of Patrick Manson as the chief topic 
Patrick Manson, to whom the London School of 
Hygiene and Tropical Medicine owes its moeption and 
its very existence, was one of the most onginal aqd 
outstanding medical personalities of the lost century 
Not onlv did he himself make many onginal and last 
mg discovenes in the field of mediome, but also he 
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[ftid the fouiulfttione of the soieaee of tropieal medi- 
ome^ Bom on Oct* S, 1844^ he graduated at the Urn- 
versity of Aberdeen m 1865* and then proceeded to 
Formosa and worked there aa well as m Amoy, China, 
for ten years before senously interesting himself m 
the soientifio side of medicine It was m 1875 that 
he first saw the microsoopio embryo filana m the 
blood of the local Chinese, and it was in the elucidation 
of the life history of this parasite that he first achieved 
everlasting fame He was the first to recognise that 
this small worm was to be foimd m countless numbers 
in the blood at mght tune, and recognised that its 
peculiar habits and structure were adapted to a second 
life in the body of a mosquito This insect he proved 
fn be an essential intermediary in its transference 
from one human being to another and in its growth 
into an adult worm, which was afterwards found to 
inhabit the lymphatic tissue and to attain the length 
of nearly two mohes In 1892 he commenced to study 
malana senously, and deduced the probable hfe history 
of this parasite from what he had already ascertained 
to be the case in the filana In 1894 he formulated 
Ins mosquito-malana hyxx)thesis and became associ- 
uted with Ronald Ross It was the outcome of this 
ideal collaboration which resulted m the venfioation 
of the complete cycle of the malana parasite in the 
Anopheles mosquito m 1898 In 1897 Manson became 
medical adviser to the Coloxual Office, and became 
intimately associated with Joseph Chamberlain m 
schemes for the bettennent of health conditions m the 
(Glomes The first outcome of this collaboration was 
the foimdation of the London School of Tropical 
Medicine m 1899 

Db G a Reisnbr, director of the joint expedition 
of the Boston Fine Arts Museum 6uid Harvard 
University in Egypt, hew recently given an account 
at Cairo of his excavations m Giza Cemetery emd the 
Pyramid area, and summarised the evidence beanng 
on the development of Egyptian ideew on the life after 
death and the cult of the dead in the Old Kingdom 
A report of two lectures, delivered on Jan 16 emd 20, 
IS given by the Cairo correspondent of the Ttmes in 
the issue of Jon 31 Hie Egyptian tomb coi^ted 
of two parts, the buned chamber and the offermg 
place, tlie former being originally a square pit ex 
cavated m the gravel, which developed finally into a 
stone mastaba or pyramid The construction of the 
pyramids m the great cemetery of Giza, founded by 
Cheops, the second king of the fourth dynasty, 
employed tens of thousands of men on unproductive 
labour, and by the end of that dynasty the population 
was supporting a large body of pnests to feed the 
dead of centuries The fimerary pnest was a civil 
functionary who, as a result of contact with an 
individual, became the servwit of his By a 
contract, the functionary and his heirs m perpetmty 
became owners of land, m return for maintenance of 
offerings in the funerary chapel of the dead The 
pyramid cities housing these functionaries, who 
enjoyed immunity from tcucation and forced labour, 
were crowded with mhabituita In tracing the 
development of other features of the cult—the slab 
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stebe, the wall paintings, the festivals of the deadi 
and so forth—Dr Reianer sketched a remarkable 
picture of the Cemetery of Giza as a city of living 
spinta whose daily needs were supplied by the hving 
servants they had engaged while themselves stiU 
living 

Tub Electricity Commissioners held an exhaustive 
public inquiry on the application of the Fulham 
Borough Council for permission to extend ifs Town- 
mead Road generating station Judging by the rapid 
and increasing demand for electric power in the south¬ 
east England area, there could be no question about 
the usefulness of this station , but there was consider¬ 
able opposition on the ground that it would seriously 
edfect the Eunenities of the neighbourhocxi It was 
suggested that the required power could he obtained 
by building a new jKiwer station on the lower reaches 
of the Thames If this were done, a transmission 
system at least 18 5 miles long would have to be 
provided Numerous high tension cables would 
therefore neeil to be provuled, and a survey showed 
that it would be very difficult, if not impossible, to find 
room for these cables, owing to the existing congestion 
under the streets The alternative methoii of laying 
cables along the bed of the Thames was not considered 
practicable The loss in transmission due to heating 
the cables would be about £150,000 a year, and there 
would m addition be very heavy capital charges To 
make extensions by building a number of small 
stations would about double the cost The Com¬ 
missioners came to the conclusion that any nuisance 
arising from the emission of grit and sulphurous fumes 
could be obviated by the installation of modem devices 
By observing also the conditions laid down by the Port 
of London Authority, the effluent from this plant can 
be rendered harmless Assuming that the Fulham 
Borough Council take the best known precautions for 
the due consumption of smoke and for jireventing so 
far eis reasonably jiracticable the evolution of oxides of 
sulphur, the Commissioners gave their consent to the 
proposed extensions on Jan 27 

It seems highly probable that in a few years’ time 
much of our electric lighting will be done by incandes¬ 
cent gases m luminous tubes and not by inoandesoent 
filaments Tins kind of lighting is generally referred 
to as neon hghting, but argon, helium, krypton, and 
other gases are used Although Lord Rayleigh and 
Sir Wilham Ramsay were the first to separate these 
gases from the atmosphere, yet the commercial 
development of them for hghtmg purposes is mainly 
due to Georges Claude lu France There ore now 
about a himdred compames in vanous ports of the 
world exploiting his patents and all bound together 
by an agreement to interchange technical information 
and research results. All the countries oonoemed 
have a common interest m advancing the science of 
tubuleu* lighting In the December Journal of the 
Jimior Institution of Engineers an abstract is given 
of a lecture by H Marryat desenbing many of the 
recent advances that have been made In the Pans 
factory the great difficulties in the way of introducing 
a minute quantity of an absolutely pure gas mto an 
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ftbuolutely clean tube were flnaUy overcome by the spacing of ihm frequsnctfi Jwlto peo^S Ty in pnoito^ 

introduction into the factory of the methods of the to avoid overi^>ping Iwf beet* aonaiileffabty rCdnood*' 

precise scientific worker Neon tubes are famibar m The selectivity of theinitnimeQt is due to the «ueee«M 
London from beinp^ used for advertisement lighting fol use of tuning-forks as eleetnoal filters At tho 

Tlie onginal voltage used was 32,000, but it has now demonstration, the o h a nn^ frequeomes were placed 

been reduceil to 1000, and tubes have been made m apart by only a hundred oyolee a second At this 
the laboratory that will work at 200 At present their spacing, oommunioation oi 80 words a nxmute was 
most important use la for the lighting of aerodromes earned out 

and air routes The light from Croydon beacon can ^ g Sinkatt, deputy director of fuel reseeroh, 

be seen by airmen when fiying over France LummoiM ^ public lecture delivered on Feb 2 at the 81r John 
signals are employed to imbcate to the pilot t e Teohmoal Institute, ECS, gave ui account of the 

velocity of the wind and its dilution at gro^d level earned out by the Coal Survey, which is 

BO that he may alight against the wind at the correct ^ programme of work of the Fuel Re- 

speed For domestic lighting, however, we Imve to Division of the Department of Scientific and 

await the commercial development of the white Research The Survey is undertaking si 

tubular light, which laboratory experiments have investigation of the coal seams of G«»t 

shown to be a very desirable one Bntain, and m order to cany out the work committees 

In the Westtnghouse IrUfrnaHonal Journal for have been appointed in all the major coalfields of the 
January there is an interesting accoimt of a device country and laboratories have been established at 
for controlling traffic which is being adopted m several convenient centres The work is now m progress m 
towns m the United States and is a modification Scotland, Northumberland and Durham, West York- 
of the ‘ Stop and Go ’ light system In many mam shire, South Yorkshire, North Staffordshire, Netting- 
streets the traffic is always heavier than on a little- hamshire and Derbyshire, and South Wales, while a 
used mtersectmg street, henoe the traffic may be laboratory is being equipped to serve the coalfields of 
held up in the mam street although there are no Warwickshire, Cannock Chase, and South Stafford 
vehicles using the side street In order to obviate shire Upon the technical side the mveetigations are 
this drawback, a device is used in connexion with the earned out by obtaining a sohd pillar of coal represent 
* Stop and Go' light whereby the latter only shines red mg the whole thickness of the seam, and transporting 
down the mam street when a motor vehicle approaches this to the laboratory, where it may be investigated in 
the intersection from the side street The device is 
based on the principle of the photo eloctnc cell, and m 
mounted on a pedestal three feet above the curbstone 
in the side street, near the crossing When a vehicle 
approaches from the side street it necessarily has to 
stop, and m this position it intercepts a beam of light 
whicli falls on a device called the ‘ electric eye * The 
interruption of this light beam automatically changes 
the visible signal faomg the side street from red to 
green and the signal m the mam street from green 
to red for an interval long enough to enable the motorist 
to cross the mam street T^s device enables the 
trafFio speed to be greatly increased, and is working 
well in everyday use 

Db J Robinson, formerly chief of the Radio Re¬ 
search Department of the Royal Air Force, has m- 
vented a system of multiplex telegraphy A demon¬ 
stration of it was given on Jan 20, at the offices of 
the Dady Aftrror, using a Ime to Bristol and back, a 
distance of about 240 miles The Ime was specially 
lent by the Postmaster-General for the development 
of the method, and both sending and receiving instru 
menta were m the same room The mam advantage 
claimed for the method la that by its use more than 
twice as memy messages as are now possible oim be 
sent simultaneously over one wire In England only 
six channel frequencies are employed , but m America 
twelve cue sometimes used The stenode radioetat 
i^rstem uses a separate audible frequency for each of 
the messages s^t The transmission is earned out 
by modulating each audible frequency at a speed 
which is detenmned by the speed of sendmg It is 
claimed that with this type of receiver the broad 
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detail Certain parts of the analyses are earned oijt 
rapidly so as to prevent changes due to oxidation, etc , 
and the seam is then examined for its physical oharac 
tenstics and, if necessary, divided into a number of 
layers, depending upon the character of the seam 
Samples of the various coals are obtained and sub¬ 
mitted in the first instance to proximate analyus, 
together with the estimation of sulphtir and the 
determination of the oalonfio value The broad 
properties of the seam are then reviewed, and after 
consultation with the staff of the colliery the number 
of layers which will be exammed m greater detail is 
decided upon The seam as a whole and the various 
layers are then examined exhaustively It is the 
object of the survey to trace the vanations of the 
seams throughout the coalfield, and to correlate with 
this change in properties the possible effect they wilf 
have upon the way m which the seam is utilised 
commercially 

Sib J. J Thomson will receive the Dalton Medal tif 
the Manchester Literary and Philosophical Society 
when he delivers the Dalton Lecture before the Society 
on Mar 17, 1931 

Thb Second Pedler Lecture of the Chemioal Society, 
entitled “ Studies on Biological Oxidation ", will be 
delivered by Prof, H Wieland, of Mumoh, on Fnday, 
Mar 6, at 5 30 P M , m the meeting hall of the In¬ 
stitution of Mechanical Engmeers, Admission is free, 
without ticket 

The second course of Scott Lectures at the Uuiver 
sity of Cambndge will be delivered by Dr, Irving 
Langmuir, of the Research Laboratories of the General 
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Eleotrio CknnpMiyt Sohwiaotady, N*Y, in the Cavexi- 
digh LabodPAtc^f at 4 45 tm , on Feb 9, 11» 18^ 16, 
And 18 Hie subject for tills course is Fundamental 
f^enomeoa in BUeotrioal Disohaiges m Gases ” The 
lectures are open without fee to all members of the 
Cnivwwty 

Thb University of St Andrews has sent its con¬ 
gratulations to Dr W W Keen, of Philadelphia, one of 
its honoraiy graduates, on his attainment, on Jan 10, 
of the age of ninety-four years It is twenty three 
years since Dr Keen resigned the professor^ip of 
Buigery at Jefferson Medical College The honorary 
degree of LL D was conferred upon him by the Uni¬ 
versity of St Andrews in 1011, during the celebration 
of the five-himdredth anniversary of the foundation of 
the Umversity Dr Keen’s longevity and cheerful 
hardihood are matched by those of emeritus Prof 
W C McIntosh, also of St Andrews, who is ninety two 
years of age and la still busy with scientific work 

Tna following committee has been set up jointly by 
the First Commissioner of Works and the President of 
the Board of Education, to consider the recommenda 
tion of the recent Royal Commission on National 
Museums and Galleries that a national folk museum 
should be established, if possible, in London, and also 
to advise as to the practicability and cost of eetabhsh- 
mg such a museum Sir Lionel Earle (chairman), Mr 
E K D Maolagan, Mr E S Makower, Sir Henry 
Miers, Prof J L Mjrrea, Mr C R Peers, Sir Henry 
kichardiv fimd Dr R E Mortimer Wheeler The 
secretary is Mr E F Muir, Ancient Monuments 
Branch, Office of Works, London, 8 W 1 

At the annual general meeting of the Royal Micro 
acopioal Society, held on Jan 21 at B M A House, 
Tavistock Square W C 1, the following officers and 
new members of council were elected PrewderU— 
Prof R Ruggles Gates , Treosurcr—Mr Cynl F 
Hill, Stcretanea —^Mr J E Barnard, Dr Clarence 
Tierney , New Menibera of Councd—^Mr C Beck, Mr 
G R Bullock-Webster,Prof R T Hewlett, Ltdranon 
—Dr Clarence Tierney , Curoior oj Inat/rumenta —^Mr 
W. E Watson Baker , Curator of Sltdea —Mr E J 
Bheppeud 

Thb provisional figures of the vital statistics for 
England and Woles for 1930 have been issued by the 
General Register Office The rates per 1000 popula¬ 
tion were for births, 16 3, the same as for 1929, 
which was the lowest recorded , and for deaths, 115 
The death rate is 1 0 below that for 1029, and is the 
lowest recorded, being 0 1 below the rates for 1923 
and 1926, the previous lowest The infant mortahty 
rate (deaths under one year per 1000 live births) was 
60, and was also the lowest on record, being 6 per 
1000 below that for 1928, the previous lowest, and 
14 per 1000 below that for 1929 

MEasBS Flatters and Garnett, Ltd, of Man¬ 
chester, have issued a new catalogue of lantern shdes 
illustrative of the various branches of science There 
is a very wide range of t 3 q>e 6 amongst this collection, 
from pl^n and ooloured photographs of geological 
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mterest to maoroscopuo pictures of plants and 
soopio photographs and diagrams of Protophyta and 
Protoeoa The hat m all branches, and especially that 
of botany, has been greatly enlarged This is due 
chiefly to Mr Flatters, who is especially interested m 
the study of plants from the anatomical and histo¬ 
logical point of view Messrs Flatters and Garnett, 
Ltd , take full advantage of the foot that their estab¬ 
lishment is close to the University of Manchester 
Members attend the public lectures, meetings, and 
exhibitions which ore held in the Umversity, and their 
assistants are sent to the evomng course in biology 
Thus much valuable information with regard to tibe 
production of lantern shdes, the type required, the 
6 UTangement of lists, and so forth, is obtained The 
lantern slides produced by Messrs Flatters and Gar¬ 
nett, Ltd , are invaluable assets to the public lecturer, 
the university lecturer, and the school teacher 

Mbssrs W Heffer and Sons, Ltd , Cambridge, will 
publish shortly “ The Scientific Detective and the 
Exjiert Witness”, by Dr 0 Amsworth Mitchell, 
which work aims at givmg a more or less popular 
description of the methods by which those with 
specialised training have been able to assist in solving 
problems constantly arising in criminal investigation 

Thb Museum of Comparative Zoology at Harvard 
University announces that the first volume of a check 
list of the birds of the world by James Lee Peters is 
now in press and will be issued shortly The classifi¬ 
cation followed for the higher groups is that proposed 
by Dr Wetmore, with the sequence of genera and 
species according to the author’s own ideas where 
no authontative treatment has been published The 
first volume will oontam about three hundred genera 
and one thousand seven hundred species and sub¬ 
species It IS expected that at least ten volumes 
will be required to complete the work The second 
volume 18 in active preparation and preliminary work 
on others is under way The new check list is not a 
Museum pubhcation and will not be distributed to 
the Museum’s exchange list, but will be sold by the 
Harvard University Press 

Appucations are invited for the following ap¬ 
pointments, on or before the dates mentioned —^A 
professor of cmatomy in the Madras Medical College 
and a professor of anatomy and physiology in Vizaga- 
patam Medical College—^The High Commissioner for 
India, General Department, India House, Aldwyoh, 
W C 2 (Feb 10) A principal of the Acton Technical 
College—^The Secretary (F), 10 Great George Street, 
Westminster, S W 1 (Feb 14) A museum assistant 
in the Leicester Museum and Art Gallery—^The 
Director, Museum and Art Gallery, l^icester (Feb 16) 
Inspectors under the Ministry of Agnculture and 
Fisheries, for the purposes of the Diseases of Animals 
Acts, 1894-1926—^The Secretary, Mmiatry of Agn 
culture and Fisheries, 10 Whitehall Place, S W 1 
(Feb 16) A temporary assistant mycologist imder the 
Dejiartment of Agricidture for Scotland, for work in 
connexion with bracken disease—The Estabhshment 
Officer, Deportment of Agriculture for Scotland, 
Queen Street, Edinburgh (Feb 16) A pnnoipal ol 
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the King»ton upon-Thamee Teohuical College—^The 
Secretary, Education Department, County Hall, 
Kingston upon Thames (Feb 21) Inepoctors under 
the Board of Education, for technical and evening 
sehoole—The Secretary, Board of Education, White¬ 
hall, S W 1 (Feb 21) A senior lecturer m physios 
in the University of Cape Town—The Secretary, 
Office of the High Commissioner for the Union of South 
Africa, 73 Strand, W C 2 (Feb 24) A University 
reader in mathematics at Westfield College—The 
Academic Registrar, University of London, South 
Kensington, S W 7 (Feb 27) A lecturer in physios 
at Armstrong College — The Registrar, Armstrong 


College, Newcastle-upon-l^yna (Mar 5) AasWant 
exammers m the Patent Office — The Seoretary, 
Civil Service Commusioa, Burhngton GardeiUi 
SWl (June 4) A temporary soienoe master at 
Merchant Taylors’ School, for chemistry (or possibly 
physics) during May, June, and July—^The Head¬ 
master, Merchant Taylors’ School, Charterhouse 
Square, E C 1 A Grade ** E ’* technical assistant 
in the Signals Experimented Establishment — The 
Supenntendent, Signals Experimental Elstabliahment, 
Woolwich Common, S E 18 An advisory veterinary 
officer at Reading University, for the Southern Pro¬ 
vince—The Registrar, The University, Re44lmg* 


Our Astronomical Column 


Registration of Solar Prominences —In a recent issue 
(No 88) of the BvUeHn of the Kodaikanal Observatory 
—a biannual publication containing current observa 
tiona of solar prommonces and disc phenomena recorded 
g^ectioscopically at Kodaikanal—the Director, Dr T 
Royds, directs attention to the publication of ad 
ditional data of prominences photographed in hydro 
gen light (Ha) There are two speotroheliographs in 
daily use at this observatory, one of which is used 
for obtaining composite photo^^phs showing the disc 
markings and the prommenoes at the sun’s limbs in 
calcium light (K), whilst the other instrument is 
employed for registering the disc markings m hydrogen 
(Ha) light Owing to the increased speed of pan 
chromatic plates, it has been found jiossible to include 
in the daily programme since Jan 1, 1929, the iwistra- 
tion of the prominences in hydrogen light Dr Royds 
finds that tne mean daily areas of Ha prommenoes m 
1929 are considerably less, about 64 per cent, than 
those of the calcium prominences This, he points 
out, IS not necessarily to be mterproted as evidence 
that the hydrogen prominences are less extensive or lees 
high than calcium prommencos, for there are numerous 
examples whore uidividual prominences are identical m 
shape, he^ht, and area m the Ha and the K photo¬ 
graphs iSiere is, however, considerable evidence that 
m the famter and more scattered parts of K promm 
ences the Ha counterpart is relatively much fainter 
when compared with the brighter parts of the promm 
once This is not a photographic offoct caused by 
the under exposure of the Ha plate, for whilst the 
mam part of a prominence may be stronger m the 
Ha photograph than m the calciiun, the reverse is 
often true m the famter parts of the same prominence 
Tlie exact relations between the rolative intensities 
m different parts of Ha and K proinmences require 
further study, and it is very satisfactory that data for 
this purpose will lie accumulated at Kodaikanal 

Rotation Period of Uranus —Tlie two most trust 
worthy determinations of this period were those made 
by Profs Lowell and Slipher at Flagstaff in 1911 and 
that of Mr L Campbell m 1917, the former was 
speotrosoopio, the latter by hght variation The 
results were practically identioal, 10*' 60“ and 10** 49“ 
respectively But tliere was considered to be room 
for a further mvestigation, smee the mdicated 
probable error of the spectroscopic method was 
17 mmutee, and the hght variation was not Confirmed 
by several other observonB It may, however, have 
produced by a temporary marking Pub Aat 
$oe Aoc for Deewnber contains an account of a new 
sqaeotrooeopio determination made by Messrs Moore 
md Maizel They used a higher dispersion than 
Lowell and Shpher, also the emwtor of Uranus is 
sum nearly central on the disc llieir weighted mean 
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IS 10^ 60“ with a probable error of 10“ , but m spite 
of the close accord with the previous results, th^ do 
not consider that the period is oertamly known withhi 
several mmutes, Mr Moore’s results, taken alone, 
give ll*' 18“ and those of Mr Menxel 10*^ 26“ The 
imoertamty arises from the small size of the disc of 
Uranus It will be remembered that m their Neptune 
mvestigation they estimated the unoertamty as a full 
hour 

The Qaz Astron for Januaiy announces that 
M V Tshemov has been making photometric observa 
tions of Uranus during the autumn of 1930 He finds 
for the i)enod of rotation 10** 47“ 34* !^fore opposi 
tion the range of magnitude was from 6 97 to 0 16, 
after opposition, from 6 78 to 6 10 

The Radial Velocities of the Spiral Nebul« —Prof^ 
C D Pemne notes m Nach ,No 6764, that ra^al 
velo< itiee of recession approaching 10,000 km /sec 
have been deduced at Mount Wilson for some or the 
famt distant spirals He makes the suggestion that 
the annual aberration of these objects should be 
compared with that of neighbouring stars , according 
to former ideas, since these bodies are recedmg with a 
velocity one thirtieth of that of light, the velocity of 
their light-waves relatively to the observer would be 
lees than that of the stars m the same proportion 
Hence the constant of aberration for them should be 
greater than for the stars by 0 7"', a quantity easily 
measurable ou good photographs 

Accordmg to Einstein’s theory the apparent velocity 
of the hght is constant for all objects But just as 
observations of the Einstem shift of stars near the 
sun are still made during total eebpses, it would seem 
to bo worth while to make this experiment m order 
to test the theory further Photographs should be 
taken as nearly as jwssible at the times when the 
objects are at the two ends of the major axis of the 
aberration ellipse 

Minor Planets — -Kletne Planeten for 1931 (published 
by the Berlin Rechen Institut) indicates that th^e 
are now 1162 numbered planets, five of those dis¬ 
covered m 1930 having been alreeuly numbered# 
Many planets that were long missing have been piotced 
up# o-ud there are now onfy five planets m the fintt 
400 that have been lost since the year of their dis¬ 
covery Many new names have been given, the 
seventh Trojan planet, discovered in 1029, has been 
Odysseus The names Probitas, Perseverantia, 
and Hilaritas have beefi given to thi^ planets dis¬ 
covered by the late Dr Polisa of Vienna, hemg 
regarded as expressing quahtiea of his character ^ 
Doup of planets are named after flowers Begonia, 
C^ellia, Petunia, Pnmula Plwet 1134 is named 
Kepler 
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Research Items. 


A Kand-Axtt from East Avigli« —^Mr J Keid Moir, 
m Man for Jantiary, flguroe aad descnbea a hand axe 
found laat Novemoer m the Upper Chalky Boulder 
Clay at Ipswioh It was dug out of eohd olay at a 
depth of 21 ft It waa m two pieces, which lay about 
15 in apart The fracture waa ancient and had been 
caused by thermal action along the line of a weak 
ness in the flint, without doubt at the time of the de 
position of the boulder olay The specimen is typical 
of the unplements found m the Upper Chalky Boulder 
Clay In colour it is greyish black, and shows no 
sign of patmation or abmion There are a few 
ancient stnations The flaking is all of one period 
(greatest length 4rA m , greatest breadth m , 

n test thiclmess m , and weight approximately 

z There is now a large body of evidenoe to show 
that the Upper Chalky Boulder Clay of East Anglia 
representing the third glacial period of this part of 
the country, was laid down at the close of the Early 
Mouatenan epoch The flmt implements found m 
the boulder clay have all been derived from other 
and older deposits tom up by the glacier m its ad 
vauco In certain parts of East Angha sites have boon 
<iiscovered where these deposits nave escaped de 
struotion and they have been shown to contam arte 
iacts such os occur m the boulder clay which overlies 
them These pre Upper Chalky Boulder Clay de 
iBits are usually m the form of brick earth suoh as 
lave been excavated and studied at Ipswich, Hoxne, 
and High Lodge In each of these cases the Uppei 
( halky Boulder Clay overhoa the brick earth and m 
tho latter deposit at Hoxne and High Lodge have 
1 oeri found hand axes of precisely the same t 3 rf>e and 
^ rkmanship as that now desonbed One found by 
Mr Reid Moir at Hoxne m an Pearly Moustenan floor 
at tho base of the brick earth under tho glacial bed 
laid down by the Upper Chalky Boulder Clay glacia 
tion is almost a duplicate of this specimen It may 
now bo said that the Early Moustenan penod m Fast 
Anglia wa.s succeeded by tho third glaciation m that 
aiea and that in mtu in the Uppei Chalky Boulder 
(lay which was then laid down derived flint imple 
ments of the Early Moustenan epoch have been un 
mrthefl 

Treatment of Trypanosomiasis —Dr Louise Pearce 
lias written a critical review entitled ‘ The Treatment 
f Human Trypanosomiasis with Tiyparaamide 
{Monogiwh No 23 of the Rockefeller Institute foi 
Medical Research) Tryiiarsamide is the name given 
to the sodium salt of N phenylglyoineamide p arsonio 
^id a compound developed at the Rookeieller In 
Mtitute for Medical Research durmg the course of 
chemotherapeutic mvestigations on certain protozoan 
j n feetions It has the advantage of bemg very soluble 
m water and may bo administered intravenously, 
mtramuscularly, or subcutaneously with satisfactory 
effects The dose is usually 2 gm , and the amount re 
quired for the treatment vanes from 16 gm to 26 gm 
for early cases up to perhaps lOO gm for advanced 
ases The only untoward effect noticed has been 
visual disturbances m some 6 per cent of the cases 
which IS more or less permanent m 1 8 per cent of the 
< ases The present analysis deals with the results ob 
tamed tn 1197 cases of sleeping sickness with Trypano 
soma gambxenw infections, of which 96 were con 
Hidered to be early oases and 1101 late ones Of the 
♦^rly oases, some 96 per cent appear to have been 
by the drug Of the 1101 advanced cases, 646 
(58 7 per cent) appecu: to be cured, 272 (24 7 per cent) 
were unproved, and 183 (16 6 per cent) were failures 
The results obtamed with tryparsamide appear to be 
vastly supenor to those observed with any othw drug 
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Several other papers which have appeared smee thu 
euialysiB was written are also reviewed, and a biblio¬ 
graphy IS ap|>ended 

Fresh water Mussels Raised in the Laboratory —■ 

Tho Daily Sc%enoe News Bulletin Science Service, 
Washin^on DC of Nov 21 announces that Dr 
M M Ellis has discovered a method of Bpewling up 
the development of fresh water mussofs In ite 
natural environment tho mussel spends tho first fotu 
to SIX weeks of its life os a parasite on a fish Dr 
Ellis has found a nutrient modium to take tho place 
of the hsh m which tho mussel is able to develop 
After spending a certain tune in the medium, tne 
muBsols important economically for tho makmg of 
txjarl buttons may bo planted out m the nvers wnioh 
have been depleted by pollution Ihe raisuig of 
these molIuHos will bo undertaken at the University 
of Missouri m tho new laboratory space just provided 
by the LTniversity for the use of the U S Bureau of 
Fisheries 

Biology of the River Wharfe — J* Porcival and H 
Whitelieacl have already dono good work in connexion 
with Yorkshire streams and rivers Their recent 
paper Biological Survey of the Rivei Wharfe 
IntrodiK tion and Report on the Invertebrate taima 
{Journal of Ideology vol 18 No 2 Aug 1930), lecords 
investigations aiismg out of meetings of tiie research 
committee of the York'^hiie Naturalists Union, in 
which tho River Wharfe being praf ti< nlly unpolluted 
was decided on os a subject requiring detailed examma 
tion Three stations representing the three mam 
physiographic regions through which tho river flows, 
were woiked monthly ovei a period of one and a half 
years, and m addition subsidiary collections and 
observations were made at other stations A net 
with a mewh of 0 5 mm was chiefly uscsl allowing 
a number of small cieaturos to es<apo Therefore 
some gioups such as tho ProU zou Nomatoda and 
Rotifera have boon omitteil Insects are tho most 
important and are dealt with fully The station at 
Ulteskelf, whtre tho river becomes affected by tides, 
IS mark^lj different from the others The great 
majority of the Hpocios from all the stations require 
water well charged with oxygen Iho environmental 
conditions and dominant mveifebrates are given for 
each station, and notes on the different groups show 
details of distribution habitat and breeding seasons 
There seems to be little seasonal variation m the 
faunas except those related to breeding and life cycles 
Most of the insects produce eggs from March to 
October (leneral conclusions c f a preliminary nature 
are that the various types of stream bed can be 
approximately classified acoordmg to their structure 
and fauna and that the variation in number of 
organisms is due m part at any rate to the nature of 
the life cycle to the effect of temperature, and to 
the amount of rainfall both during tho previous 
brooding season and at other times and the omoimt 
of flcKxhng of erosion and general disturbance of the 
river bod 

Genetics of Field Mice —Dr F B bummer has 
contributed a further account of his well known 
investigations on the geographical sub species of the 
field mouse, Peromyscus {Jour Genetics, vol 23, No 
2) It IS unfortunate that these important researches, 
which he has earned on at the present Oceanographical 
Laboratory m Southern California for more than 
fifteen years, are now to be discontinued, for they 
represent the most extensive study yet made of 
the natural sub species m any mammal We have 
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receivod from Dr Suminer a request to point out two 
errata whicJi occur on p 307 of tiie present paper 
In line ton, " (4/5)' ” should read “ (4/5)» , and m 

the nineteenth line, “(5/6)*” should read 
The present j)aper contains a mass of data, statistic 
ally troate<l, resulting from crosses between the three 
sub species, leucocfphalus, albifronR, and pohonotiis, 
and also from a fortunate cross between two species 
of Peromysens The results are too numerous to 
summauso here, V>ut the paper is a searching inquiry 
into the conception of multiple genetic factoi-s os 
ajipliod to sub specific crosses Differences in depth 
and extent of pigmentation, the tail stnpe, and other 
features are behoved each to depend u}>on several 
multii)lo fac hirs, but it la concluded that the formulae 
of Caatle and Wright for cleteimining the uumboi of 
such foedors is not applicable The tables of measure 
meats of tail, foot, ear, etc , in the hybiids have also 
been analvscd Wide phenotypic vnnability and 
other conditions offer giout liifln ulties, and it camiot 
bo said that the multiple factoi hypothesis as here 
applied IS a gioat sue (ess, in sjnte of the great taio 
and attenton to detail which has enteied into the 
analysis 'The author is inclined to favour the view 
that th(' gejiidic changes between sub Hpecics have 
resulted in some diiect way fiom tho action of the 
enviionment, tho colour mutations }>eing selectively 
controlled by then value in concealment 

Mitogenetic Rays —A monogra])li upon this Huhioct 
was reviewed in ISatuhk of July IS 11)21) It will bo 
lomcrnbcred that (lurvitsch and his school suggest 
that a special ty]io of shoit wave length ladiation 
promoter cell division , they thought to dotoct this 
ladiaticm by ]K)jnting one growing root ti[) at another 
at (lose lange, vvlieii the numher of cell divisions m 
the He( ond root was said to be greater, as the result 
of iiiadiutiou ’ from the tip cd tho lirst root, on 
the side ‘exposed’ to the pointing tip Around this 
conception a lively contioversy has raged, and so 
long as the tmly tests uppluable to mitogonetio ladia 
tion aio tho number of cells in a tissue m a state of 
division, or tho number of buds produced in a growing 
yeast culture (onclusive (ritual evidence in support 
of the new radiation nanaiiis difhcnlt to iirodiice 
Of considerable importance therefore is a paper 
by Stempell {Biol Zintralblatt, 49, Heft 10, 1929) in 
which he attributes to the radiant energy from such 
growing oigaiis the powei of dcstroving the Liesegang 
rings whu h aie formed with heantitul regularity when 
a (iroj) of silver salt is jilaccul on the centre of a thin 
layoi of gelatm containing ammonium Imhiomate 
These experiments of Stcmpoll have boon repeated 
and conhrmcxl by H P Tokin (Biol Zentndhlatty 60, 
Heft 11 , 1930), but at tho same time this worker 
makes it (lear that this interesting result is due to 
the volatile substances, probably ethereal oils, which 
are given off from the crushed tissue of tho onion, whu h 
has been the source of the ‘mitogenetic’ radiation 
in those experiments Tokin’s work seems to make it 
quite clear that this new exjwrimontal field has failed 
to produce any evidence for the existence of * mito 
genetic rays ’ 

Micft-Peridotites of India —In his memou on ‘ Tho 
Jhana Coal Field ” {Ueol Surv India, vol 56 , 1930) 
C S Fox gives a valuable account of the remarkable 
pendotite intruHions associatcxi with the faults and 
coal seams of the region Tlie cc^ialfields of the 
Damuda valley represent a senes of areas of Gon 
dwana sediments set m a pavement of Archaoan 
pieiBSos on which they ho and into which they have 
been faulted The synclinal structures of the so 
called basme result from tectonic movements The 
pendotitee are genemlly much altered Many are 
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characterised by an abundance of mioa, but the most 
remarl^ble feature is the nohnees m apatite, as first 
disclosed by Sir Thomas Holland m 1894 The high 
phosphorus content in the coals of many of the 
Gonciwana fields can bo traced with tolerable oer 
tamty to the pendotite mtrusions A number of 
new analyses are presented and attention is directed 
to these because of their petrological and geochemical 
significance and because they might easily be over¬ 
looked in a memoir deahug mainly with coal The 
pendotite magma appears to liave been squeezed 
up through fault planes m the gneissic floor, but once 
it entered sedimentary rocks the bcxlding planes 
offered numerous channels for escape, mainly above 
or below coal seams, where the bedding pianos appear 
to have boon more easily separable than elsewhere m 
the senes 

Comparative Study of Soil Profiles —An exception 
ally thorough investigation of soil profiles in Holland 
and Java has been made by A Te Wechel, L Mdser, 
and C Van Aggelon (M\U Oeol Inst Landbouivhooge 
school in Wagemnyen, Holland, No 16, 1930) The 
profile on Senonian limestone m Holland is compared 
With the profiles on loess in Holland and on Tertiary 
limestone in Java Tlie end products of soil fonnation 
are closely similar from the two contrasted tyq^es of 
parent rock in Holland, whereas they are widely 
different from tho two similar rocks studied in Holland 
and Java (see table) The importance of climatic 
control iH thus clearly demonstrate<i Tho nucroscopic 
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(petrologital), physK nl, and (hemical character of the 
paiont rocks and of four or hvo horizons m the profiles 
of each of the thioe examples investigated have been 
voiy fully determined Tho memoir is well illustrated 
an(l constitutes one of the most illuminating studies 
of weathering and soil genesis yet issued 

The Constant of Gravitation — A redetermination 
of tlie constant of gravitation (Q), by P R Hoyl, is 
described m the Docemlier i nun her of the Bureau of 
t^iandards Journal of l^escarch Tho apparatus us^l 
was much the same as in the dynamical method of 
Braun, with, however, a considerablo increase in tin 
magnitude of the large attracting masses, and witli 
tho incorporation of tho refinements possible to any 
one working in a large institution Tho attractnig 
masses on the moving system were small spheres of 
gold, platinum, and optical glass, in each case of 
about 50 gm . but with the large stationary masses a 
radical change m shape was made, cylinders being 
substituted foi the spherical fonn which had been 
previously almost universally employed tho mas^^ 
of o€w?h was about 66 kgm Tlie reduction of the 
experimental data is thus enonnously complicated 
but it has been found that senes which romamed 
manageable could still bo calculated fairly readily to 
express the forces due to the cylindrical masses , full 
details of those, which are probably of value m othef 
connexions, are given Other i>omta m the eitpeii 
mental arrangements ore the use of tungsten filament 
wires for the suspensions in place of quartz, with 
very satisfactory results, and the magnetic shieldmg 
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of the small paxamametio and diamagnetic spheres 
which was found to be called for The value finally 
adopted for the constant is 6 670 x lO'* cm • gm 
sec with a precision of 0 006, as measured by the 
average departure from the mean This result is m 
very good agreement with Boys’ and Braun’s value 
of 6 66 ± 0 01, m the same units There is a curious 
outstandmg discrepancy in the apparent dependence 
of the value on the material of the small masses, but 
it IS considered that this is not due to the nature of 
the material 

Properties of Molecular Hydrogen —In a pajier in 
the January issue of the Proceedings of the Royal 
Society, on the chemical constant of hydrogen vapour 
and the entropy of crystalline hydrogen, T E Stem 
has extended some earlier calculations raa<le by 
R H Fowler, essentially by introduction of the 
Einstein Bose statistics m place of classical statistics 
His results are important chiofiy from the fact that 
they increase somewlmt the accuracy of results pre 
(luted by Mr Fowler, excellent agreement being 
obtained with Eucken’s empirical values for the 
chemical constant In addition, however, Mr Stem 
has made some interesting remarks ujxin the nature 
of molecular motion in crystals His analysis, like 
lliat of Mr lowler, assumes that the molecuh^ of 
livdrogen rotate in tlie crystalline solid much as they 
do in the gas, and, as he points out, the reasonable 
nature of the jiredicteci results fumishos good evidence 
for the validity of the assumption It is not certain, 
all the same, that the moment of inertia remains un 
affei ted by passage to the condensed phase, and an 
t \porunent is suggested by moans of which any such 
(hnnge could bo detected Tliere is poasibly already 

id once for a small duniriution of the moment of 
inertia lu formation of the liquid when liquid hydro 
gen IS formed from the vapour from Prof McLennan’s 
investigation of the Raman effect Rotation of 
rnolei ules in (rystals would appear not to be a uni 
\ ersal phenomenon, os Mr Stem refers to a theoretical 
investigation by Pauling showing that in some 
ciystals molecules cannot rotate at all, whilst m 
others they move in an irregular fashion which 
coiiesponds to wave functions intermediate between 
those for pure rotation and for pure oscillation 

Constitution of Coal —Two of the methcxls for study 
mg the constitution of coal are the use of solvents for 
fractional extraction and the examination of the pro 
diK ts of oxidation At a meeting of the Royal Society 
oi Arts on Nov 26, Prof W A Bone summarised 
tiieiesults of his expenonce with those two methods 
fJour Roy Soc Arts, 79, 77) By means of benzene 
luider pressure, material can be extracted from coals 
whi(h 18 divisible into four fractions Prof Bone has 
adduced from this evidence that the solid fraction is 
really the material which imparts to a coal the pro 
])erty of forming a coke By controlled oxidation of 
the extracted residue he has not only confirmed the 
view that the mam product is a mixture of benzene 
f arboxyhe acids, but also accounted quantitatively for 
the material of the reaction The same sort of pro 
duct was obtained from coal m all stages of fonnation 
find in the carbonisation products, indicating that 
the benzenoid structure is present throughout He 
advanced the view that coal is of the nature of a 
‘ bakehte ’ 

( Energy Distribution in an Oil Circuit-Breaker —One 
of the most difficult problems which electneal en¬ 
gineers have to solve is to devise switches capable 
of breaking circuits m which large currents at high 
voltage® are circulating If the switch is incorrectly 
designed, the limit of rupturing capacity is low, and 
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if used for larfi^ currents a short circuit results and 
the switch IB octroyed Automatic oil switches 
now m general use, as they have been found both 
efficient and trustworthy An arc drawn out between 
the separatmg contacts imdemeath the oil la rapidly 
cooled and compressed by the surroundmg oil The 
special feature of the switch seems to depend on the 
squeezmg effect of the oil on the eu’c In a paper 
read to the Institution of Elootrioal Engineers on 
Jon 8 by C E R Bruce, an elaborate study is made 
of the distribution of energy in an oil circuit breaker 
The paper is tlie latest of the reports on the subject 
made by the British Electrical and AUieil Industries 
Researen Assoc lation It deals m considerable detail 
with the energy disKipatod by largo oil cm uit breakers 
at a jiressure of 5500 volts Rough but satisfactory 
measurements have been made of the various w^s 
m which the energy liberated is dissipated Tlie 
energy dissipated at the coiitoi t surfaces and radiated 
from the arc was measured oxporimemtaUv That 
roquireil to heat, vapoiise, and break up the oil was 
call ulatod The rest of the energy usetl for raising 
the arc to the gas temperature and in dissociating 
the hydrogen present (ould then be found and the 
temperature of the arc calculated Ihe teimieraturo 
found m this way was about 3500^ K (3227° C ) This 
value IS nearly cloublo the value (1750” C ) which has 
previously been used '1 (ists weie miuio with both 
open and closed tanks and with copper and aJurmnium 
electrodes Interest mg theoretical calculations are 

also given 

Electric Incubators —In his recent address to the 
Scottishc entre of the Institution of Electrical Engineers, 
E StMl<lon gave an example of how electrical power 
jH enabling the struggling industry of poultry farming 
to c()rn])ete with imjiortod products It is a good 
illustration of the gradual mtxjhoiusation of farmmg 
The Buttercup Dairy Co lias an olectra al poultry 
farm near Edmburgli stockofl with 200,000 laying 
hens There have been installed nuie incubators, 
each (apablo of holding 16,000 eggs The oggs are 
place<l end downwaids in spec ml trays and packed 
tightly to prevent movement The trays are then 
pla< ed m the me ubntors at an angle of 45^ Tlie eggs 
rwpare to be turned during the process of incubation , 
by an ingenious device the trays are turned about a 
horizontal axis until they are perpendicular to their 
former position The motion is reversed every six 
hours Each mcubatoi has an electric heater taking 
2400 watts, which maintains the temperature between 
the limits of 90 5^ and 1(K) K The heat is (.ontrolled 
thermostatically and if the ternjierature vanes bv 
so mu< h as 1° a bell rings On the eighteenth day 
the trays of eggs are test^ by being placed over high 
candle power lamps The unfertile eggs are (juickly 
removed and the trays placed in the hatching com¬ 
partments Iho chicks hatch regularly on the 
twenty first day The average number of infertile 
eggs IS 21 percent, and 9 per cent contain deml germs 
The chicks pass from the meubator rooms m card 
boarci boxes to the brooding roomfl The essential 
refjuirements are a constant supply of fresh air, 
protection from draughts, uniform temperature, and 
a moist atmosphere Air drawn in by electric fans 
iH steam wanned and then drawn upwards through 
the c^es containing the chicks to the exhaust fan in 
the roof A complete change of air is offoct-ed every 
five minutes All windows are of blue gloss and the 
electric lainjis are tinted blue It is found that the 
chickens thrive under these conditions Special light 
ing IS arranged in the lay mg sheds to ensure egg 
laying m the winter months Electncally driven 
conveyors convey the food to the bins, the consump¬ 
tion being about 150 tong of meal per week 
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Cleveland Meeting of the American Association for the Advancement of Science. 


rpHK AinerK^ari AnKociation for the Advancement of 
J- bcionre and its adihated societies held thoir 
annual meeting at Cleveland, Ohio, during tlie week 
of Monday, Dot 29, 1930, to Saturday, Jan 3, 1031 
Tho attendance shown by the registration records was 
2635 Tho BOSS ions were held m the lecture rooms of 
Western Roserv o University and the Case School of 
Apjiliod Sc lonco, tho largo gymniisiumof tho University 
was used as a registration hall and for the exhibits 
The meeting was held under the nresKleni y of Dr 
Thomas Hunt Morgan, of the California Institute 
of ToLlmology Tho retiring firesulont. Dr Robert 
Andrews Millikan, of the same institution delivered 
tho principal address on Monday evening, on atomic 
dismtogration and syntliesis , tins addiosa appears in 
Natitke of Jan H. ]) 167 

At its mooting on Thursday, the Comic il, the govern 
mg body of the Assocmtion eloc tod as prosidont for 
1931 Prof hrans Moa/, of Columbia University, long a 
loading figure in American anthropology Tho resjgna 
tion of Prof Dm ton K [jivingston, of the Johns 
Hopkins University, who has been peimauent sec 
retarv of the Association for tho past ten years, was 
ocoopbid and Prof Charles F Roos, of Cornell Uni 
vei’sity, was idee ted to fill tho vacancy Prof R 003 
had been st r rotary of iSortion K (hociafand Economio 
Sciences) since 1928 Prof Livingshin was elected 
general secretary in sun cession to Prof Frank R 
Lillie of the University of Chicago 

iSectioiial vice prosidents for 1911 were olectoci ns 
follows A (MatJiornatics), Dr Earl K Hedrick, Uni¬ 
versity of California at Los Angelos, H (Physics), 
Prof Bergen Dnvis (’oliunhia IJniversity , C (Chem 
mtiy), Dr CharJc s A Browne, U JS Bureau of Stan 
dards , D ('\stronomy). Dr J H Moore Lick Ob 
Bervutory , E (Oeology and Uoography), Prof Douglas 
Johnson, Columbia University , F (Zoology), Prof 
R W Kognor, the To I ms Hopkins University , G 
(Botany), Prof b]lrner D Merrill, New York Botanical 
Garden H (Antlirotxilogy), Prof W K Gregory, 
Amenc an Museum of Natural History, I (Psycho 
Prof H S T-iangfeld, Princeton University, 
K (Social and Ec ononiic Sciences), Prof G C Evans, 
Rico Institute, L (Historical and Philological 
Sciences), Prof W H Munro, California Institute of 
Technology, M (Knginoeimg) Prof Dexter S Kim 
ball Cornell UnivGi>uty , N (Medical Scienies), Prof 
H T Karsner, West<?rn Reserve University , O 
(Agruiilture), Dr C W Williams, Ohio State Agn 
cultural fiixporinient Station , Q (Education). Prof 
Ernest Horn, University of Iowa 

Plans were made for future meet mgs of the Associa 
tion Tho present year will see tho inauguration of 
the now plan for holding a mooting during tho sunuiier 
montliH, m aiiditiou t-o tho winter mooting The first 
of the summer ineetmgfl will bo held m Paoailena, 
California, m June The 1931 winter moetmg will 
be held in New Oi leans, Louisiana The summer 
meeting for 1932 will Im hokl m New Haven, Coiinooti 
out, and the winter moetmg probably m Atlantic City, 
New Jersey The summer meeting for 1933 will bo 
held in Chicago Tlie 1932 winter meeting should ; 
have boon planned for f'hicago, aocordmg to the 
policy of holdmg cimvlronnial meetmgs of the Assooia 
tion in Chicago, Washington, and New York m rota 
tion, but the plan was modified to jierrait the 
Association to moot in Chicago while the forthcoming 
World’s Fair there is in progress 

The Association's prize of one thousand dollars for 
an outstonduig paper presented at its winter meeting, 
given each year by an anonymous benefactor, was 
awarded for a paper en^tled “ Exi^eriments with High 
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I voltage Tubes ”, presented by Dr M A Tuve, Dr 
I L R Hafstad, and Odd Dahl, of the Gamine lifisti 
tution of Washmgton, Department of Terrestna 
Magnetism Using a Tesla coil with a tuned spark 
m the primary, they have built up voltages of five 
million and above They have also constructed 
vacuum tubes of pyrex upon which a voltage of two 
million can he iinpreeaed without rupturmg them 
Operating these tubes at a working voltage of 1 4 
millions, they have obtained beta particles with a 
velocity within 1 per cent of the speed of light, and 
gamma rays of a corresimnding intensity Smee it is 
Twssiblo to oohiove theoretically unlimited voltages 
by building up a large enough senes of Faraday cages, 
sufficiently well insulated, Dr Tuv e and his associateft 
intend to carry their researches with high velocity 
discharges j ust as far ns the lunits of available matenafa 
will let them 

Another paper of outstandmg mtereat and of great 
potential practical significance, though it was not 
enter<xl for the consideration of the pnze committee, 
was that of Dr W W Swmgle, of Prmceton Umver- 
sity. and J J Phffner, of Coldsprmg Harbor, N Y , 
on “ The Hormone of the Suprarenal Cortex ” The 
authors have used a cortical extract successfully m 
rovivmg animals prostrate and apparently at the 
point of death from adrenalectomy It has also been 
employed successfully m the olmiocd treatment of 
Addison's disease, hitherto regarded ^ incurable A 
number of other papers were presented on endocrine 
physiology, esi>eoially on the effects of various hor 
monos on the physiology of reproduction 

Dr Harlow Shapley, director of the Harvard Cal 
lege Observatory, annonnoed that tho compilation oi 
the latest results of the sky mapping campaign of hia 
observatory indicates an irregular distribution ot 
galaxies m space Tho Harvard. College Observatory 
now has jihotographs of abouf one tenth of the sky, 
showing all objects within tho limits of photographic 
visibility These show hitherto unknown galaxies 
to tho number of about eighteen thousand Thin 
irregular distribution of galactic matter m space. Dr 
Shapley said, favours the concept of a non static 
universe put forth by Le Maitre, Tolman, and others, 
as against the Einstemian idea of a static universe, 
which demands a uniform distribution of galaxies 

Tho planet Plut-o, tho discovery of which m 193C 
was the outstanding astroiionucal event of more than 
a generation, was sought and found but left uni'ecog 
nised eleven years ago Dr Seth B Nicholson, of 
the Mt Wilson Observatory, Califorma, made tlttf 
known for tho fust tunc in a paper read before the 
Section of Astronomy In 1919 workers at this ob 
servatory conducted a search m the region where the 
trans Neptunian planet had been predicted by Lowell 
Tho image of the planet appears on a number of their 
plates, but at the time it went unnoticed among the 
host of low rnagmtude star images After tho dis 
covory of Pluto by Clyde Tombaugh at the Lowell 
Observatory, Arizona, the old plates were checked 
over and tlie planet images found 

A suggestion os to the possible mode of formation 
of jietroleum in the earth was offered by Dr 8 C 
Lmd, director of the School of Chemistry of the Uni 
versity of Minnesota Dr Lmd and his assooiatee 
have succeeded m synthesismg carbon oompoundfl 
of a complexity approaching that of the constituent! 
of petroleum by subjeotmg simple oompounds like 
meth^e to pressure, hi^ temperature, alpha par 
tide bombardment, and electnoal dischargee He 
Bu^ested that pressures and energy discharges de 
veloped m the process of crustal movements, acting 
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on Bimpler hydrocarbonar might readily have built 
up the larger molecules of petroleum He would not 
at the present tune, however, undertake to say whence 
pame ^e simpler hydrocarliwna, the raw matorials m 
this geokuietic manufactory 

A lipoid extract from tuberculosis baciUi was re 
]>orted to act as a true antigen against the organisms 
that produced it, by Prof R J Anderson, of Yale 
University Prof Anderson has also discovered a 
new fatty acid in the bacillus, which seems to be the 
active agent m the formation of the tubercles that 
are the name-symptom of the disease The new com 
pound has been named phtiotio acid 

A mochfication of the now classic Chamberlain 
Moulton hypothesis of planetary formation was put 
forward by Prof Kirtley Mather, of Harvard Uni- 
Yersity Prof Mather accepts the idea that the 
nucleus of a planet is provided by the tidal extrusion 
of a * bolt' of stellar stuff, caused by the near ap¬ 
proach of two stars He beheves that this mitial 
liolt contains the larger part of the mass of the now 
planet, possibly nine tenths of it, including nearly all 
of the heavy metals, especially iron and nickel 
Planetesimal accretions account for only the outer 
tenth of the total final spheroid 
Of the niunerous symposia, perliaps the most 
popularly attractive was that on the future of man, 
(onduct^ by the American iSociety of Naturalists on 
the afternoon of New Year’s Day This was partici 
pated m by Dr A V Kidder, of the Carnegie Insti 
tiition of Waahuigton, who presented the subject 
flora the archa?ologist’8 point of view , Prof William 
F Ogbum, of the University of Chicago, who con 
sider^ it from the sociological angle , and Prof E M 
Last, of Harvard University, who spoke as a geneti 
Prof Kidder opened the discussion in tho r61e of 
a Cassandra, giving warning that if we are to build 
on the analogies furnished by past (ultures, our own 
civilisation IS m for a temfic crash unless by con 
c orted action wo head it off But beneath the shadow 
(»f this Spenglenau doom, the succoedmg two speakers 
radiilgotf in a fine bout of Wellsian prophecy They 
eiiv isioned a world population of about three and one 
half hundreds of millions of people, speaking one 
iieral language, composed of blonduiM of all the 
races, though nationahsras, and probably wars, will 
(ontraue Africa and the two Americas will be pre 
doiranuntly white , tlie native races will be largely 
evtmguished, and their remnants absorbed mto the 
dominating population The Malayan peoples will 
about hold their own, but will not moreaso their tern 
birial holdings , the Mongolian race will expand 
greatly Birth control knowledge will be universal, 
Parenthood, reatnoted by social pressure and indirect 
rather than direct legislation, will be honoured, and 
babies at a premium The stream of scientific dis¬ 
covery and mvention will continue m over increasing 
tempo, changing the social order faster than the social 
Older can adjust itself to the changes, thereby keeping 
Hocial sanctions euid moral codes m a constant state of 
flux With oil all gone, coal supphes dwindling, and 
such natural gouroes as water and wmd power in¬ 


sufficient, the world will be hard put to it for source* 
of power, for the ‘ oraokmg of the atom ’ is a vam 
dream Many factories wm ^ to the land for both 
raw stuffa and labour, instead of sending to the land 
for materials to bo worked up in town Thus the 
entire population will be urbanised 

Among the scientific exhibits, tho one that attracted 
most attention was that of Dr George W Cnle, a 
surgeon of Cleveland, who with his associates has 
re combined hpoid, protein, and mmeral salt fractions 
of animal tissue, obtaining microscopic bits of colloid 
stuff which he calls ‘ autosynthetic cells ’ Although 
they are not alive, they display many of the physico¬ 
chemical phenomena of livmg cells, such os an elec¬ 
trical gradient from the centre outwards, absorption 
of food material (protein), increase in size, division 
into new units, absorption of oxygen and elimmation 
of carbon dioxide, and deterioration and ‘ death * m 
the presence of toxins 

Of more immediate praotiuil importance is tlie new 
X ray techiuque employed by Dr Thomas O Meneee, 
of the Blodgett Memorial Hospital, Grand Rapids, 
Michigan, to learn the sex of a feet us so much as three 
months before birth The method consists m the in¬ 
jection mto the fmtal circulation of a small cjuantity 
of strontium iodide This is non toxic, and opaque 
to X rays, thus pormittmg tho photography of fleshy 
arts as well as bone The effect fades after three 
ours and entirely disappears m a clay It is ex 
pocted tliat the new teolmique will he of value m 
doubtful cases where a C’a'sanan section seems to be 
indu4ited 

The United States Bureau of Standards exhibited 
Hpocimena of rubber vulcanised by a now method, 
employing trmitrobenzene instead of sulphur This 
rubber has the Virtue of bemg non corrosive to metals 
that cannot stand cjontact with sulphur vulcanised 
lubber, makmg jiossiblo such thmgs as rubber plated 
steel and copjior Another exhibit ot the Bureau of 
Standards was a sed of ‘ femrth dunensumal ’ models 
constructed by Dr Paul R Ileyl J’hose bear the 
same relation to figures m the fourth dimension tliat 
tho two dimeiisumal pictures in books and on black¬ 
boards boar to figures in threw dimensions 

Dr Dmitry Borodin, who is working at tho Boyce 
Thomjison Institute, Yonkers N Y , piesented a 
demonstration of his method for measuring tho effects 
of mitogenotu radiation He cultivates yeast m 
hanging drop colonies, and measures with the plam 
meter the comparative areas of colonies exposed to 
the radiations and of control colonies 

1 hough not shown in tho exhibits, a new type of 
phonograph was meuivoned in one of the diBcussioim 
of the physics section This uses, instead of records, 
motion picture film with twelve sound tracks on it 
The machine can use a hvo hundred foot film, and 
can play a two and one half hour grand opera at one 
‘ loading The quality of the sound reproduction is 
said to compare favourably with Jugh grade rtulio 
reception from a near by station Commercial pro¬ 
duction of the new him phonograph, however, is not 
planned for the near future Frank Thone 


Botany m South Africa 


f )N Nov 10, Dr Arthur W Hill, who haa since had 
'' ^ the honour of K C M G conferred upon him, 
landed m Gax>e Town, on the mvitation of the Govern¬ 
ment of the Union of South Africa, for the purpose 
of making personal oontaot with botamoal affairs in 
the country After spending some ten days m Cape 
Town, Sir Arthur Hill proceeded by the ** Garden 
Route ’* to the forests of George and Knysna, pro- 
'^wimg from there to Port Elizabeth, Grahamatown, 
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and East London, and then travelling to Bloemfontein 
and Fauresmith At the latter place Sir Arthur saw 
the work which is bemg camocl out at the recently 
established Karroo Pasture Station He described 
this station as the most remarkable which lie had 
seen in the course of his travels throughout the world. 
Here the semi-desert shrubs which form the vegetation 
ooveiiiig the great Karroo areas were bemg investi¬ 
gated as reganls their palatability, carry mg capacity, 
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and food vftluo I’^roni Fauremuith Sir Arthur hLill 
proceeded eastwards over the DrakensberR Range via 
Van RtH^nen s P6Wri and Ladysmith to Pietermantz 
bui^?» from which plafe he travelled to Durban From 
Durban he went to Preton a and, after Binding ten 
days there, travelled north to the Woodbiish Moun 
tuiiiH and this complot-ed hm toui m the Union 

Htfore Sir Arthur left Pretoria, the Union Govern 
mdit ^ave a i-eception m his honour at the botamcai 
laboratories attached to the Division of Plant In 
dustry At this leception Col G N Williams, Score 
t-aiy for Agriculture, welcomed him on behalf of the 
Union (iovernment In doing so, he smko of the long 
and close association which Kew had had with the 
South Afncan Departments of Agiiculture, and also 
mentioned the many botanical expeditions with whieh 
Sir Arthur had been connected in different paits of 
the world 

Mr V E Legat Chief (Conservator of I'orests, 
wolcomod Sir Ait-luir on behalf of the Forest Depart 
ment He mentioned the assistance which the Depnit 
ineiit of Forests had receivctl from Kew, and stressed 
the fact that South Afiica had to depend upon the 
introduction of exotic tree s because the native timbers 
took be twts n 150 and 200 ycaiN to mature 

Dr J B Polo Evens ( hief of the Division of Plant 
Industiv and Dii'ectoi of the Botanical Survey of 
South Africa, welcomed Sir Aithur on behalf of the 
botanists of South Africa He desciihed the gi“eat 
benefits which Kew had lendercMl to South Afiica, and 
refeiied to the ])ubhcation of the ‘hlora Capensis ” 
and the assistance which the South Afncan Govern 
merits had given m the matter Ho referred to the 
close association between the Botanical Suivey of 
South Afiica and Ivow, whereby the Surve> had mam 
tamed at Kc^w for some years post a South African 
botanist to assist with c ritual determinations, etc 
Dr Pole Evans mentioned the botanical areas, in 
etitutions and problems which Sir Arthur had seen, 
and expiessed the liope that he would realise that 
botanical scienee had made considerable strides m the 
country dunng the past twoiit> the years, and that 
8outh Africa must m the future endeavour to help 
herself much more than she had m the post 

Sir Arthur in leturrung thanks to the CJovemment 
for its m VI tat ion, referred to the great importance 
and educational value of botanic gar dens He stated 
that ho would like to see three gieat botariu al gardens 
flounshmg m the Union There were the Kustenboseh 
Gardens, but m addition he would like to see one in 
Natal and one m Pretoi la He si>oko of the excellent 
work which was being done at Fauiesrnith and at 
Prctoiia on the past cue plants of tlio country, and 
also strc^KHccl the im})ortanco of the woik that was 
being clone by tlio Botanical Survey Regarding 
forestry matters, Sii Arthur expressed higli ajiprecia 
tion of the w ork foi the jiresei\ ation of native forests in 
the Knysna aiea In c one hiding, he hoped that means 
would be found foi subsidising post giaduate research 
work m botan>, since he thougnt South Atnca would 
derive consideiable benefit fiom work of this nature 


General Smuta moved a vote of thanks to Sir Arthur 
Hill, the British Government, and the Umon Govern¬ 
ment, and i>omted out that Sir Arthur was the first 
of Kew’s great directors to undertake a tour of thi 
Dominions—and m this connexion General Smuts p€ua 
a great tiibute to the foresight of the Empire Maivet- 
ing Board m making this possible He referred to 
the valuable gift which Sir Arthur had made, through 
Kc w, to the National Herbarium at Pretoria by donat 
mg tyjie specimens of many of the older oolleotions, 
and }>oint^] out that the National Herbarium at 
Pretoria would now be able to do a very largo part 
of the work winch Kew originally did He expt'essod 
the view that the time would probably come when 
South AfncA might well become one of the great 
pasture countries of the world, and for this roaaoi^ 
Hvei-y effort should bo made to develop the countiy*?^ 
natuial resources This might in time become ai 
question for the whole of Africa, and they would see 
not only one institution, not only one <3ountry such as 
the ITuon, but all the African Governments collaborat 
ing and trying to solve common problems Science 
would have to be applied more and more to the 
economic situation General Smuts referred to the 
great spaces in South Afncja and the difficulties which 
isolated workers had to contend with, and he felt that 
Sir Arthur’s visit would be a great inspiration to 
those people 

After the speeches of welcome, Dr A C Loemonn 
s})oke on “ Plant Immunity and the Aims of Modem 
Plant Pathology ** Ho gave his audience the btnefit 
of his researches m bis own entirely new line of work 
Ill the lealm of plant immunity, m which, by re 
inforcing sod conditions ho has foimd it possible tn 
effect a marked change in the immunity of plants p> 
certain fungus diseases Dr Loomami supplemental I 
hi remarks by giving a demonstiation of plants which 
had l>een iiioculatod under those conditions 

Guests were then given the oppoiiunity of inspect 
rng a very interesting and instructive ser les of exhibits 
illustiating the work of the Division of Plant Industry 
These inchidcMl amongst others —(1) Photographs of 
much of the vegetation of those parts of the eountiy 
whuh Sir Arthur Hill hod not been able to visit 
(2) A collection of old type specimens presented to 
the National Herbarium by Kew and Berlin (3) A 
collection of living pasture grasses recently collected 
on a tour from Pretona to Lake Tanganyika (4) A 
trap sf>etmlly dosigneri by Mr H Harris, as a result 
of bis work in Zuluiand, for c atching tsetse flies The 
success already achieved by the use of this trap opens 
up consideiable possibilities with regard to tsetse fly 
control (NAIUftE, Nov 22, p 817) 

'Jhis visit of Sir Arthur Hill to the Umon of Soutfi 
Africa IS of outstanding significance, and much of 
botariK^il interest should accrue from it, for there is 
probably no part of the Bntish Empire which has 
contributed more towards the pure and economic 
branches of botanical science, and it is scarcely pos 
Bible to encoimtc^r a flora which could excel that of 
South Africa in beauty and scientific interest 


Scotland's Testimony to the March of Evolution. 


^liHIS Hubiect formed the mam jmrt of Prof James 
A Ritchie s mauguial address (reprinted m part in 
the Scottish Naiurahst, Nov Dec 1030) on nis in 
duction to the Regius chair of natural history in the 
University of Aberdeen 

Prof Ritchie remincl^d his audience that bears were 
Once common m the Caledonian forest, and that he, 
with luB oollalHiiatoi-s, liad foimd in caves near Inch 
nadamph, in Huthorlaad, bones of bears, remains of 
wolves* lynxes, Atvtiofoxes, and lemmings, and more 
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than nine lumdred antlers of reindeer All these 
animals, and more besides, have disappeared from 
Scotland , they have been swamped in the struggle 
for existence Red di.^er, once common throughout^ 
Scotland, are now restricted to the Highlands , wilcT 
cats, pme martens, and polecats are dying out, and 
the white tailed eagle, the kite, and the osprey have 
disappeared On the other hand, many species of 
wild ducks are now nesting where they never bred 
before, and the fulmar petrel, for centuries confined 
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to St Kilda and its islands, has in a generation 
colonised the north ooast and the east coast to Flam 
borough Head. These and other changes m the 
balance of life illustrate the accommodation of hving 
things to changing conditions and hence succesafiu 
colonisation, and, on the other hand, the failure to 
accommodate and oonsecjuent elimination 

In his second line of evidence, Prof Ritchie referred 
to examples of the plasticity of living forms “ Put 
broadly. Creationism emphasises the immobility of 
living forms, Evolution emphasises their plasticity 
Ho pointeil out that m a relatively short tune Scotland 
lias impressed its mark upon domestic animals 
among horses it has bred the Clydesdale, among cattle 
\berdeon Angus, Ayrshires, Galloways and Kyloes, 
among dogs Skye terriers and others, among sheep 
yheviots and Highland blewskfaces—surely sufficient 
evidence of the plasticity of living forms that evolu 
tion demands Granted that this plasticity can be 
made apparent by man's efforts, what evidence is 
there that it plays a part m natural processes ? Pi of 
Hit chi e behoves that Scotland demonstrates better 
than almost any other coimtry the evolution of life 
in progress The former fauna was entirely obliterated 
111 the ice age, and the new fauna flocked into the 
country from Europe But all the animals are not 
t \acf ly as they were , changes have been taking 
]Maco rovealetl by the intense examination of modern 
ioolugists The red grouse of Scotland is cleat ly 
(lifTeient from the willow grouse of the Continent, it 


18 a different species Of the one hundred and fifty- 
nine different species of birds which breed m Scotland, 
thirty two show char£u;ters which distinguish them 
from their closest relatives on the Continent Others 
—and thirty one of these are named—are distinct 
geographical races which, although differing from their 
continental relatives, are not different enough to be 
Fegardod as distinct species Of the fifty six different 
species and races of mammals which breed in Scotland, 
thirty are different from the most closely related con¬ 
tinental forms, and of these, specialists have regardetl 
eight as distinct species and twenty two as geographi¬ 
cal races 

Prof Ritchie illustrated lus argument by particular 
reference t-o the St Kilda house mouse aivi the St 
Kiida field mouse, both regarded as distinct species, 
and remarked that it is reasonable to suppose that 
these are the direct descendants, slightly modified, of 
the original migrants fiom the common fauna of 
Europe 

“ In the fauna of St Kilda and in the thirty two 
distinctive birds and thiity distinctive mammals of 
Scotland we are looking upon the modelling from old 
species of new species and of geographical races, which 
we regard as the innpiont stages of new species 

“ In the changes taking place m the balance of life, 
in the plasticity of animal foim, and m the formation 
of new laLes and species not m the distant past of 
geologists, but in its ont tunes, we are looking in 
Scotland upon evolution in its course ” 


The Mechanics 

eai-th’s upper crust m the continents appeam 
A fiom seismology to (onsist of thiee layeis, an 
upper one of granitic constitution, about 10 km thick, 
an intoiTnediate one about 20 km thick, the pro 
p< rties of which fit tachyly te, and a lower one probably 
of diinite, extending lialf way to the centie of the 
t'aith Above the granitic layer is the sedimentary 
la^ir, with an average thickness of probably about 
2 km , but considerably thicker m H{)ecjal regions 
The outflow 01 lnflo^^ involved in maintaining isostatic 
compensation is m the lowei later, but at a smallei 
dc[)th than 50 km 

The mechanical properties of the outer crust m 
duate that the crustal shortening in a major epoch 
of mountam formation should be of the order of 
40 km The actual height and extent of the groat 
laiiges coriesixmd to a shortening of about 60 km 
Tins estimate is arrived at by oonsidonng what eJeva 
tion woulil be produced if the light upper layers wore 
I'omfuessed by a given fiaction of their original length 
and enough outflow in the dense lower layer took 
plac o to restore isostasy 

Tins estimate is much less than the horizontal 
movement observed in the field, and the only possible 

• s«h8tan<H ofalecturphy Dr H Jeffrcye.F R S on Tli« M€»cliftnlLB 
of HouuUiinfl , at the G«ologlcal Society of tendon, on Dec 31, 1930 


of Mountains * 

explanation is that the hoiizontal movement is a 
surface phenomenon almost confined to the sedi 
raentary layer and caused by the ciustal shoitening, 
but not ecjUivaient to it 

Piolongod deuosition of sediments loads to an 
obstiaction of tne normal outflow of heat from the 
earth, and heme to an increase of temperature and a 
reduction of strength through a de[)th of the ordei of 
100 krii , thereby localising the yield when the stresses 
due to contraction ot the interior become too gi'eat 
for the strength of the oub^r crust to withstand The 
immediate result of a local failuie would be a local 
elevation so high that the lieated sediments would 
firocood. as a secondary effect to flow out horizontally 
under gravity and give a senes of flat folds closely 
resembling the obsoived na])pos Explanations of 
‘ back folding ’ and of the gneissn core of a great 
mountam system appear to follow naturally 

Emphasis is laid on the impoitance of lecognising 
the uitormodmte layei m discussions of Uie mochonics 
of geological processes Isostatic readjustment can 
take place by hon/ontal outflow m this la\er as in 
the lower layei, though inuth more slowly, and this 
process may play an impoitant part in the foirnation 
of geosynclines and the levf lling of old moiuitain 
systems 


Sinkage of Logs 


^PHE sinkago of logs during the nver journey to the 

pulp wood mills IS a matter of considerable 
importance owing to the loss thereby mcnrreii The 
question has formed the subject of research by Prof 
G W Scarth, Botanical Department, McGill Uni 
Iversity, and Mr E C Jahn, associate professor of 
chemistry, School of Forestry, University of Idaho, 
the work being assisted by fimds contributed by the 
Canadiem Pulp and Paper Association A paper on 
“ Sinki^e Studies —1 ” nos now been pubhshecl (Can 
Jour Research^ vol 2, June 1930) Experiments 
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were made with logs of jack pine, spruce, poplar, 
balsam, one! birch 

Tlie distribution of water m floating logs (m a lake) 
was found to be similar to that in living tixxis It 
was noted that the sapwood of those species becAme 
wet all round whilst the heartwoexi was relatively dry, 
becoming wetter in the oriler of the Hj>ociea given 
above , the heartwocxl m birch became as wet as the 
sapwo(^ The mto of radial i>enetratton of water 
into logs of these species increased in the order, birch, 
jack pine, spruce, balsam, poplar, the penetration 
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taking place very slowly, even into the sapwood 
Narrow outer rays and density of the wood dimmish 
the rate of penetration The advantage of a large 
propoition of relatively dry heartwood depends more 
on the initial hiioyanoy it confers than on the greater 
resiHtanfc to penetration it may possess In air dry 
logs penotiution of free water is also very slow, 
saturation of the cell walls precedes it at a greater 
rate The gas in floating logs is surroiindeil by water 
and can only (Hca|>e in solution There appears to be 
evidenf e that more gas may be liberated by fennenta 
tion of storage material m the parenchyma cells 
The problem os to whether esca^ie of gas or pene 
tration of water is the loaihng factor in determining 
the rate of sinkage of rut logs has been studied by 
Mr R D Ciibbs, of the Depai tment of Botany, MotJill 
Uinvarsity and pnbhsheil under the title “ Smkage 
Studies—II ” (f'an Jour Rtsmrcht June 1930) The 
species investigated were balsam, jock ]Jine, birch, and 

E oplar Jn fic^shly cut softwoocls, yHissibly excepting 
afsam, the water content is fairly unifoim, very 
high in t>io sap wood but low in the heaitwood In 
bircli the watoi content was higher in the centre than 
near the outside wliilst the revei-se was the case m 
poplar In jack pine the heartwood contained about 
12 per cent water, the sa})wood 52 per cent (lener 
ally the lieurtwood c onteins more gas than the sap 
wood, and eousciiuoiUly the gi'eater the piojiortion of 
heartwood in a log the better its floatiilg properties 
In the jock pine the hevartwood contains 00 pei cent 
of gas and the outer layois of wood about 23 per cent 
Wood and density values vary lonsideiahly Consti 
cpicntiy, even by allowing for the vauation of density 
aci'OHK a log tile errors m measuremont ore scarcely 
reduced In order to rcvluce error, standardised lots 
of logs should be examined, and seasonal and other 
moaaun rnonts should be restncttxl te these lots 

The results of this investigation, when it has been 
earned further aio likely to have a wider application 
than to (’on ad a alone, and they must therefore be 
regarded as of high \ aim 


University and Educational Intelligence 

C’amubiouf —It has been announced by the vice 
ehaucelloi that the treasurer has uccived a chc ipio 
for 6000 dcdlars “as a grant towaid Dr Knc K 
Rifloars now department uf colloids “ No condition 
18 attaclunl to this gift, except that the donors do not 
wish their names to bo ))uV)lisho(l 

Mr (i U YuJo of St Jolin’s (’ollege, has been 
appointcMi loader in statistus Miss M M O’Reilly, 
of (\ilicge has been a]>point©d assistant 

curatoi of the Museum of Arclunologv and Kthnology 
riuj vice (Imiucllor has given notice that the 
Montague Bui ton jirofeshorslup of industrial relations 
has been ostahlished, and that a rncvting of the electors 
willlHdioldont(d) 27 (Candidates are rc<iuestcd toccim 
mumcatc with t he viee chancellor on or before Feb 14 
bir M'alter Ihomas Layton has been elected to an 
honorary hdlowHhip at (JonviUe and Oaius College 

EpiNBcrROH —The Hmveraity Court at its mooting 
on Monday, Jan 20, received, with much regret, m 
tarnation from Vrof A Bobmson, professor of anatomy, 
of hia intention to retire at tlie end of the current 
academical year Dr II O’Donoghue was ap 
pomted director of studies to students taking com 
Dined degrees m medicine and science Lmve of 
absence for tlio summer term of 1931 was granted 
to Prof G Barger, in ordei to enable him to deliver a 
course of lectures m the Umvorsity of Heidelberg 
It was announced that the Right Hon Winston 
ChurohiU would debver the Rectorial Address on 
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Thursday, Mar 5 Mr M Davidson was fl^>pointCd 
lecturer in the Department of Engmeenng, to give a 
course of lectures and laboratory work m the subject 
of heat engines for sooond-year students The Courtjj 
received, with gratification, mtimation of the mft tC 
the University Department of Geology, by Mrs Cume, 
of the valuable oollection of mmer^ formed by the 
late Dr J Currie 

OxroRD—On Jan 27 a decree was passed by 
Congregation authoriRing a grant towards the expenees 
of a projected Oxford University Expedition to Baffin 
Island in tho summer of 1931 This expedition will 
have similai objects to diose of the recent expcdi 
tioii to Spitsbergen Another decree authonsecl the 
(’orators of the Umvertaty Chest to receive sums not 
exceeding £600 per annum for the purposes of a 
scheme of research in economic ornithology , thb^ 

heme to be earned out by the Department of 
/oology and Comparative Anatomy 

Notiof 18 given by the Royal Society that apphea 
tions for the govermnent grant for scientific inveatige 
tions must be made on Bjiocial forms, returnable to 
the Clerk to the Government Grant Committee, Royal 
Society, Burlington House, London, W 1, by, at the 
latest, Mar 31 

In 1926 a Commission was set up which inquired 
into and advised on the system of technical eiiucation 
m relation to tho requirements of trade and industry 
vn the Irish Fiee State It stressed the necessity for 
a sound oiganisation of contmuation schools and 
(lassos, tile object of which was to hnk the work oi 
the primary school at age fourteen yo€u^ with that 
of the teclmic-al sch<x)l at age sixteen years, wh^n 
young people normally enter employment The Vocbl 
t onal Education Act imposes upon nowly appointed 
vocational education committees the duty or estab 
lifthing and maintaining such continuation schools and 
classes A memorarulum has been issued by the 
Department of Education with Die view of assisting 
tho committees m their task (“ Vocational Continua 
tion Schools and Classes m the Irish Free State ” 
Messrs Kason and Son, Booksellers, Lower O’(Connell 
Street, Dublin) Since out of approximately 120,000 
young persons between fourteen and sixteen in the Froo 
State, 46 000 are in primary and secondary schools, the 
task of the committees is to provide suitable education 
for the remaining 76,000 Altliough the memorandum 
is confined to the subject of contmuation schools and 
classes, it R|>ecifically stresses the fact that it conveys 
no bUfjgastum of diminished activity in technical 
education On the contrary, the anticipation is^ Diat 
piovision of oiganised continuation classes will leafi 
to an increased demand for technical education The 
memorandum is divided into two parts, the first of 
which recapitulates the relevant sections of the Voca 
tional Education Act with which the committees must 
deal It indicates that obligatory attendance will not 
become operative until the necessaiy order is made 
careful and complete organisation is, however, the 
necf^ssary preliminary to tho making of that order 
In developing their schemes the committees are to 
secure information on the occupations open to young 
people in their area, tho conditions of entry into these 
occupations, tho forma of skill and knowl^ge helpful 
to beginners, and the attitude of employers, employees, 
and parents to vocational education By this means 
definite and reliable advice will always be available. 
Suggestions for organisation of rural education, tho 
use of existing tecluucal schools, and tho groduid'B*^ 
vision of new buildings are given The second pari 
of the memorandum deala wiw the details of oiganisa 
tion and cumoula 
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Birthdays and Research Centres. 

Peb 8 , 2868 —Lord Both 80 H 2 LD, F R S , Trustee of 
the British Museum 

1 have studied the morphology and systematioB of 
birds and butterflies and xnotlw for forty five years, 
and have endeavoured to make a world wide collection 
of these, as complete as possible, to serve as material 
for higher studies m structure, evolution, and geo 
graphical variation, for which larger series of each 
Species and race are neoesscuy than the usual museums 
can And space for 

1 am, at the present moment, much occupied in the 
study of certain melamo mutants of birds and insects, 
and it would be of great interest in the mveatigatioii 
evolution if a careful study could be made of these 
melamo forms, in order to ascertain why melamo forms 
ore almost mvanably dominant, while white or blue 
forms are recessive Miss Edna M Turner is at present 
at Cambridge studying the question whether physxo 
logical and c/temica* differences are inheritable, and as 
melamc forms are due to an excess of mefantn m the 
orgomsm suspected, her line of investigation will be 
the one to demonstrate moidentally the reason for 
dommance or the opposite 

Feb XI, 1862 — Dr F S Macaulay, F R S , formerly 
mathematical master at St Paul b School 
London 

A solution IS desired of the following problem — 
Lot / represent any polynomial m n variables, Xy 
Xj with coefficients belonging to a corpus K, 

and 0 any pol^omial in ajj, X 2 , Xf only, with 
(oefRcients in K Let Af be a module of polynomialH 
^ith a given basis (A, /*), that is, let M bo 

the whole aggregate ot polynomials + 

where /i, Jj, ,/* are given, and a,, a,, , o* 

are arbitrary, polynomials of the typo/ It is recjuired 
to hnd (that is, to devise processes for finding) a basis 
(Ii ft * / k ) of the module M which is the aggregate 

t)f a/f polynomials/ such that 0 '/' — 0 (Af), where/ is 
an / and 0 ' a 0 (n, r, k are given, but not I ) 

A stop towartis the solution is to find at least one 
particular 0 such that ^/ = 0 (Af) for every / = 0 (ilf ) 
Then M can be more simply described as the aggre 
gate of all polynomials /' such that ^/' = 0(Af), where 
<j> IS known One value for 0 is 0 , where 

fi “ 0 (Af), but this only shows that a 0 exists 
satisfying the conditions 

Feb 14 , 1896 —Prof E A Milnfi, F R S , Rouse Ball 
professor of mathematics m the University of 
Oxford 

My chief mvestigation now m progress is on the 
stmoture of the stars, their mtenors and atmospheres 
Observational astrophysics is rapidly increasing in 
scope, accuracy, and ncrmesa of method, but theo 
rctual astrophysics scarcely os yet bears the same 
1 elation to ol^rvational aatrophysios that theoretical 
physios bears to experimental physics Theoretical 
astrophysics is larg^y an array of disconnected in 
vestigations of special pomts It needs to acquire 
classical theorems and a recognised logical develop 
luent The beginnings of this are mdeM to be found 
in the solutions of the oleMSioal problems associated 
with the names of Schuster, Schwarzschild, and Emden 
But at present it is as if theoretical physicists were 
^^otmg themselves to working out the consequences 
^ each separate experiment instead of synthesismg 
a theory of general prmciples Rather than mvestigat 
ing the detailed stellar situations disclosed by special 
observations, the worker m theoretical astrophysics 
ought well devote himself to the more abstract aspects 

No 3197, VoL 127] 


of idealised problems A sharp distinction needs to 
be drawn between the manufacture of theories about 
the stars and the investigation of idealised models 
The former need the touch of inspired imagination 
The latter can be tackled by all, have a permanent 
value mdependent of current theories, emd afford a 
sound backgrounfi and corrective to speculation 
Astrophysics might then emerge as a science as exact 
as geometry 


Societies and Academies 

Lonoon 

Mineralogical Society, Jan 13 F C Phillips On 
a soda margarite from the Postmasburg district. 
South Africa A fuller description is given of material 
first described by A L Hall The imiieral occurs m 
mica like oiystals associated with the Postmasburg 
manganese ores Tlie physical properties described 
reaemble in general those of a mica, but analyses 
show 60 |)er cent of alumina and 10 per cent of alkalis, 
with little Imie It is best described as soda margarite , 
m composition it resembles the ephesito ’ 01 J L 
Smith —F A Bannister On the distinction of anal 
(ime from leucite in rocks by X ray methods Powder 
photograiihs of phenoc^sts m blaiimonte from the 
Lupato Gorge, Zambezi River, Portuguese East Afnca, 
are identical with those for analoime and not for 
leucite The icositetrahedral outimes of the analcime 
phenocrysts found m the rock strongly suggest their 
primary origin The X ray photographs indicate 
that the phenoirysts are not single crystals, but 
consist of aggregates of pai tides in sub paiallel 
position F A Bannister On a chemical, optical, 
and X ray study of nephelino and kaliophihto (with 
chemical analyses by M H Hey) correlated data 
have enabled the author to prove the approximate 
constancy of the number of oxygen atoms in the unit 
fells of several nepholmo and elaeolite specimens 
Thence the numbers of atoms of eafh kind per unit 
coll have been counted The cell volumes ana optical 
jiroperties have also been related to the chemical 
composition An approximate structure is suggested 
which, togetlior with the chemical work explains 
the variable composition of nepheline KahophiUte 
is shown to possess a much larger cell than that of 
nepholmo, and its Lauegram exhibits liigher symmetry 
Pseudonephehne (rich m potassium) has a slightly 
greater cell volume than normal nephelme, but its 
I-»auegram is almost identical and its axial ratio the 
same —H V Warren On an occurrence of grunerito 
at Pierrefitte, Hautes Pyr 6 n 6 es, France A grunente 
schist consisting almost entirely of fibrous grunente, 
occurs at the Pierrefitte mine where neerlles of the 
same mineral also occur m the galena and blende of 
the ore booties The giimente is associated with a 
carbonaceous schist and with magnetite, and encloses 
specks of carbon Analyses of giimente from schist 
and ore by E G Radley are given 

Geological Society, Jan 14 —E S Cobbold Addi¬ 
tional fossils from the Cambrian rocks of Comley 
(Shropshire) Species referred with reserve to 
Micmacca Matthew ui 1910 are now confidently plaoed 
under that genus, or under ^trennella, and the rela 
tionships between Protolentts^ Strenuella^ and Mtc 
macca are noted The very plentiful Ptychoparta 
aUleborensia Shaler and Foerste is placed under Wal 
oott’s genus of the EodiBcidse, Pagetxa^ on the strength 
of an enrolled specimen of the complete dorsal shield 
Some six or eight specimens of Weymoulkia noMta 
Ford throw considerable light on this species A new 
genus 18 proposed for an undosenbed Lower Cambrian 
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tnlobit«p “which seems mtermediate between Dorypygt 
and CetUropleura 

Unnean Society, Jan 22 —C G Trapnell Vegeta 
tion in Oodthaab I* jord West CJroenlaiid The Oxford 
University Greenland Exx>edition, 1928, worked prmci 
paiiy at Isersuitiiik, m Godthaab Fjord, lat 64° 
40 N Tlie problem of the classification of this heath 
IS considerecl with reference to the climatic senes of 
vegetation types found and to competition —B P 
Pal Burmese Charophyta An mveetigation into 
the systematica, distnoution, ecology, and economic 
importance of Burmese Charophytee Burma has a 
large number of species belonging to the genera Chara 
and Niiella The importance of Charophyta aa de 
structive agents of Culicid larvae was n^atived by 
exjierimonts on C gymnopxtys and two species of NxteUa 
An apparent larvicidal effect in one case was dis 
covered to be due to the jiresence of larvae eating 
insects 

Brussels 

Royal Academy of Belgium, July 6 —Th De Bonder 
The invariantive theory of the calculus of variations 
{9)-~H Buttgenbach Mineralogical notes Crystals 
of gold of sphone, and of garnet—Oct Deny The 
reduction of zme oxide by carbon monoxide m a gas 
cycle, and on the mechanism of this reduction Carbon 
monoxide, formed by circulating carbon dioxide over 
graphite at about 1000® C , rapidly reduces zinc oxide 
at about 1040° C to metallic zinc The eulmixturo of 
solid carbon with the zinc oxide is lumocessary — 
Victor Willem The architecture of bees — L Godeaux 
An algebraic variety representing couples of mverse 

1 Knots of space and on surfaces of the fourth onler 
laving four uniplonar double points—^Jean Genard 
A new resonance senes of sulphur vapour — R H J 
Germay Ihe rOle of an exponential m the develop 
mont 111 senes of solutions of generalisod I^agrangian 
equations Ihe application to the Gauss eciuation — 
G Gilta The crystalline form of some alkylarsmic 
acids and alkaline alkylarsmatos —A Hey ting 

Tntuitionist logic —R DeladrlAre Generalisation of 
the fundamental identities of the Fmstem gravific 

Aug 2 —Victor Willem The respiratory opera 
tione in XenopXM —Th De Bonder Invariantive 
theory of the calculus of vanations ( 10 )—Lucien 
Godeaux I he groups of three W congruences having 
a common focal surface E De Wildemann Aeruu 
roots — J Melon Two m nerals from the Belgian 
Congo a non pyroolectne tourmaline with special 
facios and a colourless chrysoberyl without twmnuig 
— Marcel Winants New applications of the theory 
of integral equations Miron Nicolesco Functions 
oonjugate<i on a surface os defined by Beltrami — 
R Bouillenne Contribution to the study of the 
phenomenon of osmosis m plant cells A now appa 
ratus for the measurement of the velocities of pene 
tration of salmo solutions m plant protoplasm — 
R Bouillenne Studies on the permetmility of cells 
of Trade«cant%a X trgxntca and of AUium Cepa Appli 
cations of the apjiaratus desenbod m the preceding 
oommimication —R and M Bouillenne Sexuality 
and cellular oxidations in Mercurtalts annua —M and 
R Bouillenne Exjionmental researches on the toxic 
agent of the pollen of Ambrosia An investigation 
mto the chemical constitution of {>oll^ poisons A 
bibbography relating to hay fever is appended — 
Constant Lurquin Tlie fimotional relations for the 
mean elements of probability 

Rohk 

Royal National Academy of the Lincet Com 
munieaticns received durmg the vacation, 1980 — 
G Aadreoli Fae^o mtegrals and pseudo derivatives 
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—Maria Pastori Partial denvatton of tmiOnF u 
relation to their mtrinsio and paitiallv mtrhunc 
representation — Vladltmro Barnitsin TRIM • oon 
vergenoe ( Ueberkonvergenz) of oertam Dmoblet sevm 
—Radu Badesco Singularities of the solutions of a 
class of integral equations —M Mananni Asymptotic 
lines on a surface Apphoation of Levi Civxta's oon 
ception of parallelism leads to the establishment oJ 
a necessary and sufficient condition for a Bne traced 
on a surface to be asymptotic —M Plsrucd Hie 
orbit of the ultra Neptuman planet (2) With the 
new data for Lowell s planet obtamed by Crommelii] 
m July last, the three values for ^y/aS as yet found an 
40 40 and 39 12 (Crommehn) and 39 ^ (Banachie 
wicz) The mean of these values, 39 81, diffm from 
the value calculated aocordmg to the author's rul^ 
by 0 46 per cent, and the mean differenoe betwcler 
the calculated and observed equivalent radu k 
r^uced to 4 31 per cent —L Caldo Julian refonr 
of the calendar —G Boaga Formulse for the topo 
graphic corrections in KOtvCssian remamders —A 
Belluigi Fh 3 r 8 ical charaotenstios of the Modenese 
Apennine margmal plam —M Lombardtni The 
motion of the mass of air m the atmosphere —C Dei 
Determmation of the vapour pressure of ice at \oy^ 
temperatures The methra of measurement onptoyed 
18 based on the values of the explosive potential m e 
discharge tube corresponding with different knowr 
values of the density of the water vapour filling 
the tube The results thus obtamed for the vapoui 
pressure of ice, m mm of mercury, are at ~22 3° 
0 68± 0 023 , at-55®,0 O160±O 0008, and at-66° 
0 0037 ± 0 0002 These values agree satisfaotonlv 
with those given by other authors —B Del Nunzio 
A thermal analogue of the Barkhausen effect 
Gr%ffi The theory of the propamtion of heat by 
natural convection —G Bozxa Trie mod© of action 
of certain gas blowers (2) —A Naiini and G Natta 
Tlie crystalline structure of the mert gsisee, kryrptoii 
(2) X ray examination of sohd krypton by the powder 
method in a special chamber reveals a face centred 
cubic structure Tho unit cell, which contains four 
atoms has a side of 6 78 A and the volume 193 x 10 
c c the density is 2 83 —G A Barbieri Colour 
reactions of the molybdo octocysmides —C Sandonnini 
and S Bezzi Catalytic decomposition of cetyl alcohol 
At 340° 360° and in presence of oxides of alununium 
zmo, chromium, or iron, cetyl alcohol behaves eimi 
larly to prunaiy alcohols with fewer carbon atoms 
Dehydration of the alcohol by means of alumina 
furnishes a simple method of preparing hexadeoylene 
in good yield —G R Levi and D Ghiron Oxidation 
and reduction cells of alkah chlontes (2) —A Ottco 
govich and V Galea y Triazmes Synthesis of tw( 
aralkylammothioltnazmes Benzylaminothioltnazine 
prepared by the method used for obtaining the oorre 
spending alkyl derivatives, melts and decomposes at 
270° 271° while styrylaminothioltnazme, obtamed b> 
the method used for the aryl compounds, melts and 
decomposes at 284° 286° —C Richard A peculiar 
asymmetry of Physettrtdes and its relation to cranial 
asymmetry —G Mezzadroii and E Vareton Action 
of ultra short eleotroma^etio waves, A w2 3 motreH 
on silkworms The action of an emosure of thirty 
minutes daily to these waves mamfeets itself m an 
acceleration of the life cycle After 20 days of the 
treatment, commencing when the worms are 16 days 
old, the moreases m wB^ht and length are respeettve^y 
112 and 37 per cent The irradiated worms bscu; 
spuming some days earher and give an appreciably 
greater yield than the untreated controls—G 
BrunelU Colonisation of artificial lakes —Gtuho 
Cotronei and Celto Guaretchi Zoological constitution 
and transplanting Expenmente on ^nufci and 
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UrodsUa (A) —AMe Splrito , £xpentXMnt« on the 
grafting of mora ejct^vuve embryoato parts between 
^nura and Urodeles —C Jucci Gooom ookmr and 
lilood^pi^nent migration to the silk m the of 
reoiprocw oroasee oetween the Chinese gold» native 
yellow, and Japanese white races of lulkworms — 
M Mitolo Reflex exoitabihty as a function of pH 

Washington, D C 

National Academy of Sciencee (Proe , Vol 16, No 10, 
Oct 15) ^—Paul S Bpttein Reflection of waves in an 
inhomogeneous abeorbmg medium A mathematical 
tliscussion It IS concluded that for an angle of m- 
cidenoe larger or slightly smaller than the angle of 
total reflection, a ncm-oonduoting medium gives total 
or considerable reflection, a slightly conducting 
medium braves similarly With increase of con¬ 
ductivity, reflection decreases rapidly and the co¬ 
efficient of reflection becomes very small with large 
conductivity Hence reflection is insignificemt ex¬ 
cept when conductivity is small and the conditions 
approach total reflection , thus in radiotelegraphy, if 
rays are reflected, their paths can be compute neglect 
mg conductivity, as if the medium were transparent 
—G £ CoghtU The structural basis of the mtegra 
t ion of behaviour Observations of the developmg sala 
niauder mdioate that the law or pattern of develop¬ 
ment consists in the expansion or a total pattern of 
action withm which partial patterns arise by mdividua 
turn through restriction of the field of motor action 
and the field of adequate stimulation This has been 
demonstrated for unconditioned reflexes and seems to 
apply to the formation of conditioned reflexes and 
jiHtincts The structural basis of the law appears m 
tly growth of the nervous system —C Judson Herrick 
L^alisation of function m the nervous system The 
first neuromuscular reactions in the salamander are 
executed by localised chains of neurons discharging 
into the total body musculature Innervation ot 
limbs, etc , IS an outgrowth from this integrated 
system Local reflexes are established, but the 
neurons m the bram conveymg them are Imked up 
in a dense network of fine nerve fibres (the ‘ neuropil *) 
Phis diffuse and relatively equipotentied neuropil pro 
vides the basis for behaviour generally , it is nearly 
homogeneous, but not qiuto, smce every port receives 
a preponderance of fibres from specific sensory fields — 
Wilder D Bancroft and George Bancroft Glycogen 
nietaboham A reversible equihbnum, maintained by 
enzymes, between glycogen or glucose and lactic acid, 
H postulated Apparent displacement of equilibrium 
IS due to changes m adsorption of glycogen by protein 
S Epstein Note on the nature of cosmic rays 
fioAsi has suggested that if the ooamio rays are fast 
(dectrons, they have an energy a httle less than 10* 
volts It is &own mathematically that electrons of 
10 ® volte ener^ commg from outside would be much 
deflected by the earth's magnetic field and can strike 
(he eeurth only m two limi^ zones around its mag 
notio poles Practically all countries where cosmic 
rays have been observw are outside these zones — 
H T Engitrom Penodioity in sequences defined by 
linear recurrence relations 
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Science and Transport. 

I N few if m any departments of civil or industrial 
life has applied soienoo introduced more revolu¬ 
tionary changes in the last hundred years than in 
that of transport It would be difficult, however, 
to find any other aspect of civil life which has been 
allowed to develop along more haphazard linos or in 
which the utihsation of the results of scientific dis- 
covenes has been more divorced from scientific 
organisation and control One and a half million 
people, or nearly eight per cent of the employed 
population of Britam, are directly engaged in one 
or other of the branches of transport R^arded 
solely as an industry, it is, therefore, of the utmost 
importance that efficient management and wise 
administration should maintain the highest possible 
standard of efficiency and economic development 
of the transport industry From the wider view of 
transport as an integral and indispensable part of 
the national structure, it is impossible to exaggerate 
the importance of adequate, efficient, and cheap 
transport facihtios, particularly in a country such as 
Great Britain, m which trade consists so largely m 
the importation of food and raw materials and the 
exportation of manufactured goods 
The Royal Commission on Transport alludes m 
its recently pubhshed final report* to the casual and 
haphazard way in which earlier forms of transport, 
particularly road transport, have been allowed to 
develop, and while regarding air transport as outside 
the scope of its inquiry, expresses tho hope that 
timely guidance will ensure the development of this 
infant form of tiansport along sound lines Many 
of the main difficulties m the present situation are 
indeed, os m the case of London, the result of lock 
of V ision on the part of everyone concerned The 
continued unchecked or uncontrolled development 
of road transport in competition with rail transport 
will undoubtedly have very senous evil results, and, 
apart from affecting the financial stability of those 
who provided transport facilities, will also hamper 
the economic progress of the nation 

The case of the railways provides a classic ex¬ 
ample of the burden which ignorance and prejudice 
can place on posterity, and the extremely high 
pnees which in the nineteenth century our radways 
were compelled to pay for land to buy off influential 
opposition are an important factor in their present- 
day difficulties, and one from which other countries 
are relatively free It is to be hoped thefet the lesson 
has been sufficiently well learnt to ensure general 
support for the CJornmissioners’ recommendations 

• London U M Stationery Office Cmd 8761 
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regarding compenaation in the oaee of privately 
owned bridges carrying pubho highways 

The report by no means holds the railways free 
from responsibihty for some of their present 
difficulties To some extent the * grouping * under 
the Railway Act of 1921 is unscientific and not 
sufficiently geographical To scientific minds the 
criticism m regard to the speed of railway journeys, 
particularly long-distance runs, will appear not a 
little scathing, and the railways are reminded that 
facilities create traffic 

On the broad issues as between road and rail 
transport, the report stresses the advantage of rad 
transport in the case of long distances and heavy 
loads, and few of the recommendations can be more 
unquestionable than that which asserts that it is 
not m the national interest to encourage the diver 
Sion of heavy goods traffic from the radways to 
the roads Such diversions add greatly to the 
expenditure on highways, and tend to make the 
radways unremunerative without conferring any 
commensurate advantage As regards long distance 
travel, the radways have not made full use of their 
immense advantage of speed, and there is little 
doubt that with a little more attention to the 
amenities of railway travel on thelmesrecommended, 
medium - and long distance passenger road transport 
would largely disappear as a result of dunimshed 
demand 

The report considers that much of the competition 
between road and radway and other forms of trans¬ 
port 18 due to the fact that the wages and general 
conditions of service in the road haulage industry 
leave much to bo desired, and Sir W G Lobjoit’s 
reservation on the recommendation for licensing 
of road hauliers was due not to any doubt as to the 
unsatisfactory conditions of wages and of labour, 
but to doubts as to the possibdity of imposing 
conditions upon small firms and owner drivers 
The labour aspect of road transport is, indeed, of 
fundamental importance, not only from the eco¬ 
nomic aspect in securing fair and satisfactory 
conditions of wages and hours of work, as well as in 
eliminating unfair competition and diversion of 
teaffio into channels not to the public advantage, 
but also from the safety point of view Insufficient 
attention has been given to the health and general 
physical fitness of transport drivers In particular, 
the estabUshment of hostels or rest-houses for long¬ 
distance dnvers, who form one of the occupational 
classes most highly infected with venereal disease, 
la a provision much* needed if the efficiency of the 
dnver is to be maintained and this senous factor in 
the oigisation of accidents eliminated 
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On the policy adopted by the ^ways of meeting 
road competition by thonselves dev^oping rdad 
transport, the Commission, while welcoming it ^4^ 
far as better oo ordination of rail and road transport 
IB secured, makes the trenchant comment that tile 
large capital sums expended in establishing such 
services would be better applied to the eleotnfica 
tion of suburban lines It is to such eleotnfioation, 
the improvement of ommbus services, and possibly 
to tube railways, that the Commissioners obviously 
look for the handling of the passenger traffic in 
large cities like London, Glasgow, Liverpool, Man 
cheater, etc , at certain * rush ’ hours, m pla^ 
of the tramway systems, which they condemn as 
obsolete 

An important feature m transport development 
to which the report directs attention is that of re 
search on road problems and the ceaseless endeavour 
to ensure that the highway is adequate not only for 
the traffic it has to bear at the present time, but 
also for that which it is likely to carry m the future 
Much valuable research is being earned out by the 
Ministry of Transport, with the collaboration of the 
National Physical Laboratory, on such matters as 
the effects of varying certain factors in the design 
and construction of concrete roads, the conditidivs 
whn.h give nse to the skidding of vehicles, and the 
effect of variations m the wheel diameters in the 
damage caused to roods To enable experiments to 
be earned out under practical conditions without 
interference from general traffic, and to enable 
particular road surfaces to be studied under known 
traffic conditions, a special expenmental road has 
been constructed near an expenmental station 

Experiments have been earned out on glare on 
roads and on other problems of illummation relating 
to transport under the Illumination Research Com¬ 
mittee of the Department of Scientific and In 
dustnal Research The Bndge Stress Committee, 
in 00 operation with the railway compamea, has 
earned out an investigation on stresses in railway 
bndges, m which 52 bndges were tested and some 
forty different types of locomotives used, the work 
resulting in the withdrawal from service of certain 
classes of locomotives and m improved locomotive 
designs to reduce the unbalanced vertical forces 
responsible for the ‘ hammer-blow ’ and the result 
ant dangerous oscillations in bndges, as well as m 
the development of practical formul® for bridge 
designers These and similar activities assist the 
development of modem methods of transport oA 
scientific Imes, and the condemnation of st^ tyres 
and the recommendation that all meohanioally 
propelled vehicles using the roads, other than light 
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and hMTj k)obm(^vet«u«l tMem roQers, diould be | 
fitted witliimeumatlotyre8» are em&tiaUy baaed on I 
scientifio Inveetigation and evidenoe 
The main difficulty, however, is that of securing 
action along the lines indicated by scientific and 
impartial examination when a large number of 
authorities and interests, some of which may be 
flenously conflicting, are mvolved This is possibly 
illuB^ated by the failure of the Commission to 
make any real recommendation in regard to unifica¬ 
tion, the importance of which is clearly recognised 
Beyond the final recommendation for the appomt- 
gient of a permanent Advisory Council on Trans¬ 
port, the discussion of co-ordination leads to no 
unanimous oonoluaion In this respect the report 
differs from the two earlier reports on “ The Con¬ 
trol of Traffic on Roads and on The Licensing 
and Regulation of Pubhc Service Vehicles the 
unanimous recommendations of which were practi 
cally all incorporated in the Road Traffic Bill which 
received Royal Assent on Aug 1, 1930 As the 
report makes clear, however, the question of co¬ 
ordination and unification is of fundamental im¬ 
portance It must ultimately be determmed largely 
on scientific principles, and the modern traffic 
problem is essentially one of those problems set by 
scientific developments the solution and control of 
which rests with scientific workers themselves 


The Theory of Geological Thermal Cycles 

The Svrf<ire-Htstory of the Earth By Dr John 
Joly Second edition Pp xxi +211 +13 plates 
(Oxford Qarendon Press, London Oxford 
University Press, 1930 ) 8s net 

BOOK which has for its chief object the 
exposition of a group of geological hypo¬ 
theses of a highly speculative character is likely 
soon to become out-of-date aa geophysical evi¬ 
dence accumulates and as quantitative criticism is 
applied to processes envisaged m the hght of in¬ 
complete knowledge This fate rapidly befell the 
first edition of Prof Joly's well known book It is 
therefore of special interest to consider how the 
author has dealt with recent advances bearing on 
his theory of thermal cycles and with the vanous 
criticisms, adverse or constructive, that represent 
the reactions towards it of other workers m the 
same field Judged m this way, the second edition 
can only be regarded as disappointing 
Any discussion of the distribution of the radio¬ 
active elements m the earth must be based on the 
nature of the rook-types entering into the layers 
of the crust and of the underlymg substratum 
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The xenobths Iirought up from the by the 

kimberlite magma of the diamond pipes of Africa 
suggest that the downward distribution is from 
gramtic and gneissio rooks through amphibohte 
and granuhte to eclogite and pendotite Seismic 
evidence is consistent with such a sequence, but 
it fails to support Joly’s new suggestion that the 
granite layer may be underlain by an anorthosite 
layer (p 64) Moreover, the diamond pipes have 
provided no samples that would lend support to 
this assumption Joly*s view that eclogite is an 
important constituent of the upper part of the 
substratum is less hypothetical, but it is far from 
safe to assume that the radioactivity of such a 
layer is necessarily the same as that of the eclogites 
tested in the laboratory, since these occur for the 
most part m mountain belts where they owe their 
ongm to exceptionally high pressure If the plateau 
basalts have been derived from the complete fusion 
of an eclogite layer, then the radioactivity of the 
latter is more likely to be represented by that of 
the former, as assumed in the first edition By 
regarding the radioactivity of tho substratum as 
thermally equivalent to about one-third that of the 
plateau basalts, Joly now considers the penod of 
liquefaction to be about three times as long as his 
original estimate Unfortunately, even this ad¬ 
mission fails to make the consequences of the hypo¬ 
thesis consistent with the duration of geological 
time as estimated from lead ratios 

Much more senous, however, is the fact that 
Joly’s mechanism of alternating accumulation and 
discharge of heat seems to be physically un¬ 
acceptable Jeffieys has vigorously attacked the 
hypothesis of thermal cycles, on tho grounds that 
on the postulated conditions the substratum would 
lemain permanently fluid, and that tidal dnft of 
the crust would not occur at the required rate 
But even though the proposed mechanism for 
bnnging about tho discharge of excess heat is 
unsatisfactory, Joly has nevertheless rendered a 
most important service to geology by facing the 
probability that there is an excess of heat to be 
discharged, and that some form of crustal drift is 
necessary to avoid the impasse of a thermally 
expandmg globe Possibly the underlying flaw in 
Joly’s preliminary assumptions is hia behef that 
because the substratum is now solid in the sense 
of bemg rigid and highly viscous, it is therefore 
necessarily crystalline It may not be, at least 
below a oertam level, quite as probably it is m 
a glassy state Granting the latter assumption, 
which is difficult to resist from the thermal pomt 
of view, there is no difficulty m discharging heat 
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by ooQveotive circulation m the aulbstratam oom- 
bined with continental drift in the orust, the 
currents themselves providing the motive force for 
' engineering ' the drift Such a process has been 
already suggested {Otdl Mag , May 1928, p 236), 
and it has apparently been overlooked by Joly when 
he says on p 99, ** no imaginable physical system 
which results m conditions of steady heat-flow to 
the surface can account for those penodioal events 
which are at the basis of geological history and 
which have hitherto constituted its most elusive 
problem 

Lotze has assailed both Joly’s h 3 rpothesis and 
the modifications proposed by the reviewer m 
1926 by oonfrontmg them with the actual com¬ 
plexities of earth history It must be admitted 
that an alternation m time of world-wide compres¬ 
sion with world-wide tension cannot be readily 
admitted Tensional phenomena in some regions 
seem, on the contrary, to be contemporaneous with 
compressional phenomena elsewhere On the con¬ 
vection hypothesis this would be inevitable , on 
the theory of thermal cycles it remains inexplicable 

Of the first edition of Joly’s book it was possible 
to write, “ Prof Joly's inspired origmality should 
henceforth lead geology into a new phase ” 
(Naturb, Dec 19, 1926, p 891) This forecast 
has already been amply justified, and although 
the second edition lags behmd the progress that 
has been made possible by the first, the book 
remains a record of one of the most highly stimu¬ 
lating and suggestive contributions ever made to 
theoretical geology Arthur Holmes 


The Yellow-skinned Races of South Afnca. 

The Khmsan Peoples of Smith Africa Bushmen and 
Hottentots By Dr I Schaiiera {The Ethnology 
of Africa^ edited by J H Dnborg and Dr I 
^hapera ) Pp xi+450 +16 plates (Ixindon 
George Routledge and Sons, Ltd , 1930 ) 3ls 6d 
net 

E have long needed an authoritative work 
on the Bushmen and Hottentots of South 
^Africa The former are an extremely important 
^ople for the ethnologist, and from them the 
Hottentots cannot be dissociated physically or 
culturally, henoe the composite name ** Khoisan 
adopted by the author—Khoi«Hottentot and 
SanBushman, We are therefore grateful to Dr 
Schapera for taking the trouble to assemble all the 
'available data oonoernuig these peoples and there¬ 
with to make a trustworthy and mteresting book 
which will be imliqpenBahle for students 
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The Bushmen are relatively * late-ooniera 
South Africa from East Africa; they were 
by the ‘ Boskopoid ’ race and doubtless by bthei 
races yet to be identified The Rhodesian tnati oj 
Broken Hill, who belonged to a much more pnmi^Te 
race, is not mentioned, evidently as he did not 
oontnbute anything to the Khoisan Still later 
than the Bushmen came the Hottentots, they 
appear to have sprung out of a mixture of the old 
Bushman population of East Africa with an early 
immigration there of Hamites, who gave them 
cattle and those peculiarities of language by which 
they are distinguished from the modem Bushmei^ 
The southern Bushmen represent the purest type, 
whiJe the northern tnbes show some degree of inter¬ 
mixture with other peoples, as their greater stature 
and darker colour suggest 

The Hottentots as a whole are a fairly uniform 
people, their skulls, according to Shrubsall, seem 
to indicate that there was a Bantu Negro mixture 
which perhaps took place before their arrival in 
South Africa The Korana branch of the Hotten¬ 
tots are somewhat aberrant, they certainly have 
absorbed much Bantu blood, but there seem to be 
cranial indications of a Boskopoid element m their 
composition 

The greater part of the book deals with tl^e 
culture of the Bushmen and Hottentots, which com¬ 
plicated subject IS attacked by Dr Schapera m a 
workmanlike manner, as is to be expected from a 
former student of Prof A R Radohffe-Brown The 
Bushmen have never been systematically studied by 
a tramed ethnologist and the information is frag¬ 
mentary and occasionally contradictory This has 
mode it impossible to come to definite conclusions 
on many pomts, and it is to be hoped that these 
debatable matters will be settled by work m the 
field before it is too late, if it be not so already A 
noticeable feature of the book is that the physical 
conditions under which the people hve and theur 
economic life are given due prominence, and the 
mter-relationship of these with the socio-rekgious 
life of the people is not overlooked 

The mimetic animal dances of the Bushmen were 
probably of a ntual character, but of their function 
and relation to the social life generally, scarcely any¬ 
thing IS known Purely decorative art is rare and 
very poorly developed, but their pictorial art, con¬ 
sisting of pamtmgs and engravings executed on rook 
surfaces, is well known It has for a long time been 
recognised that the pomtings are of different styles 
and that some are superimposed on others, tkus 
giving a relative chronology , recently Mr M. G 
Burkitt has demonstrated an mteresti^ sequence^ 
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but ther« le mubh y«t to be disoovered m studying 
a wider area 

The otkly Hottentot people whose social organisa¬ 
tion 18 at ail well known are the Naman of the 
south'west^ of whom a special study from this point 
of view has been made by Mrs A W Hoeml4 Her 
desonptioli has been supplemented in several re¬ 
spects by the observations of other writers, so that 
it IS possible to amve at a fairly clear conception of 
the social structure of this division, but the original 
organisation of the other Hottentot peoples has long 
since been totally obliterated * 

There is ground for supposing that the Hottentots 
formerly revered the moon Apart from invoca 
tions to the moon, their rehgious cult seems to have 
centred mamly in the worship of heroes, derived 
partly from ammistic beliefs, partly from a personi¬ 
fication of the natural forces producing rain In a 
country like South Africa, where water is in places 
exceedingly scarce, it is not surprising that the 
annual rain ceremony is the most important re 
hgious ceremony of the Hottentots The Hottentot 
religious conceptions show in many respects a 
striking resemblance to those of the Bushmen The 
southern Bushmen to some extent stand apart from 
-fche rest, they share with the others the cult of the 
moon and several beliefs concerning the dead and 
natural phenomena, but the beliefs centnng m the 
Mantis among the Cape Bushmen have no parallel 
farther north Their mythology is far more elabor¬ 
ate than that of the Hottentots, which in its turn 
IS more developed than that of the northern Bush¬ 
men 

There is a chapter on the difficult subject of the 
Khoisan languages, an exhaustive bibliography, and 
numerous excellent photographs If the other 
volumes of this senes prove to be os good as this 
one, we shall have a very valuable collection of 
fhonographs on Afncan ethnography 

A C Haddon 


Modern Farming in Germany 

Handbuch der Landmrt-schaft Herausgegeben von 
Fr Aereboe, J Hansen und Th Roemer Ftinf 
B&nde Lieferungen 12 25 ^Berlin PaulParey, 
1929 ) 6 80 gold marks each part 

OW that the pubhoation of this handbook is 
complete, it is possible to form the compre¬ 
hensive view of the whole work that was defeated 
carher by its firagmentary method of production 
With all the parts m band, the objection based on 
non-coneeoutiveness is reduced to a problem for the 
bookbinder 
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The complete handbook is admirable One could 
not, if one wished, withhold admiration from a work 
on agnoulture on a scale commensurate with the 
size of the subject here the five volumes cover 
more than 3000 pages, and weigh, unbound, some 
ten kilograms In addition to quantity, quality is 
undoubtedly present The specialists who con¬ 
tribute know their subjects , the aim of the whole 
work 18 both to lay a foundation for the farming of 
the coming hundred years and to help the industry 
through its present crisis, and even if this may seem 
a little ambitious, the result has been good While 
the book does not go deeply into fundamentals, on 
the practical side it covers the best of existing farm¬ 
ing methods (using ‘ farming ’ in an extremely 
wide sense), describes ways of improving them, and 
mtroduces new ones The reference, not unnaturally, 
IS almost always to German conditions , for English 
reailers tlie book will be useful chiefly as a fund 
of information about German faiming, both m 
orgamsation and in details of its execution When¬ 
ever one wants to know how so and so is done m 
Germany, it will be natural to turn first to this 
handbook 

The twenty eight separate contnbutions that are 
included m the fourteen parts here assembled can 
scarcely bo reviewed mdividually All the volumes 
except that deahng with the pnnciples of arable 
faiming (vol 2), which was completed m the earher 
instalments, are represented that is to say, much 
of the economics of farmmg (vol 1) and of general 
ammal husbandry (vol 4), almost the whole of 
crop husbandry (vol 3), with a special section on 
agricultural machmery, and of special ammal 
husbandry (vpl 6) In the first and fourth volumes 
the mdividual contributions cover a certain aspect 
of the general subject, while m the third and fifth 
volumes a single type of crop or live stock is 
described m each contribution 

Many of the contnbutions are so thorough and 
informati\ e that they are worth purchasing on their 
own merits investigators who would not m any 
ease buy the whole handbook might be recommended 
to get the sections beanng on their own work 
Since the handbook was published ni parts, this 
should easily have been arranged—but actually the 
method of production makes it decidedly difficult 
The obstacle, which has been referred to m a review 
of the earher instalments, is a lack of correlation 
between the parts as published and the actual 
sections of the handbook, it could have been 
obviated when publication was complete by a 
summary table indicating the numbers of the parts 
in which each oontnbution appears This has not 

o 1 
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been done* however, the information cannot be { throu^^out Whether such exhatuitive 


foimd either in the publisher’s announcement or in 
the general table of contents pnnted in the cover of 
each mstalment In consequence, the advantage 
from the reader’s pomt of view of pubhcation in 
separate parts has been lost 

The Physiology of Micro-organisms. 

Phyaxdogy and Biochemvsiry of Baclena By Prof 
R E Buchanan and Prof EUhsI Fulmer Vol 1 
Orawth Phases , Compostiion and Biophysical 
, Chermsiry of Bacteria y their Environment and 
Energetics Pp xi+516 34s net Vol 2 

Effects of Environment upon Microorganisms 
Pp xvn + 709 34« net Vol 3 Effects of 

Microorganisms upon Environment , Fermenta¬ 
tive and other Changes Produced Pp xv + 575 
34^ net (London Badh^re, Tindall and Cox, 
Vol 1, 1928 , Vols 2 and 3, 1930 ) 

HE treatment of the subject, os may be seen 
from the size of the work, is exhaustive, yet 
the authors do not consider that they have presented 
more than an introduction to, or an outline of, our 
kno>% ledge of the physiology and biochemistry of 
the bacteria, yeasts, and moulds In their opinion, 
many of the topics discussed could profitably be 
submitted to monographic treatment, but limitations 
of space prevented them from carrymg out such 
an elaboration Their purpose, therefore, was to 
compile and systematise the matenal relating to 
the physiology of micro organisms^ they have well 
succeeded in their monumental task The bfblio 
graphies of literature cited run to 30, 110, and 140 
pages respectively m the three volumes the whole 
work bnngs under one cover abstracts of papers 
scattered m a variety of journals, arranged accord¬ 
ing to the divisions of the subject selected by the 
authors The treatise forms, therefore, a very useful 
work of reference 

Many will find the work also of value from another 
pomt of view , each section is preceded by a general 
discussion of the physical or chemical prmciples 
mvolved, which alone would be useful as an intro 
duotion to oertam aspects of biochemistry Thus 
there are extensive discussions of such subjects as 
the physical and physico-chemical characteristics of 
Byatems of various degrees of dispersion, the different 
types of energy and chemical thermodynamics, the 
velocities of ohemioal reactions and the effects of 
temperature changes upon them, the charaotenstics 
of eertain eleotromagnetio waves and the charaoter- 
[Stfcs of enayme action and a classification of 
snzylfts Fm uli^ is made of ofaemioal formulas 
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should find a place m a work of this type is perhafia 
doubtful, but there is no question as to their 
for many workers who may not wish to be referred 
to the larger text-books of biochemistry 

The titles of the volumes give some idea of the 
scope of the work, but further details may be given 
to illustrate its comprehensiveness In the first 
volume, a chapter is devoted to growth phases and 
growth rates m cultures of micro-organisms, in 
which may be found details of different methods of 
counting the numbers present tn a given volume 
the subject lends itself to a mathematical treat^ 
ment The chemical composition of the cells of 
micro-organisms is next considered the account 
of bacterial pigments forms an interesting section 
Brief reference is also made to the recent work on 
the antigemo polysaccharides The section on the 
physico-chemical characteristics of systems of 
various degrees of dispersion is one of the most 
complete in the book and includes discussions on 
the properties of true solutions, surface tension, 
adsorption, viscosity and osmotic pressure, on the 
Donnan equilibrium, on conductivity and hydrogen 
ion concentration and the electrometric and colon 
metric methods of measurement of the latter, awH 
on the properties of colloids 

From that pomt the transition to the agglutina¬ 
tion of bacteria by vanous agents is natural and 
easy Referenese is made to agglutinins, antitoxins, 
opsonins, and antibodies, familiar to the human 
pathologist and bactenologist The final chapter 
of this volume deals with the energy relationships 
of bactena, especially the energy changes m oxida¬ 
tions and reductions earned out by them, and the 
utilisation of energy m synthesis, m the production 
of light andof movement, as for example m chemo- 
tropism 

The chapters m the second volume will be^^BT 
interest to a wide circle of readers The effects of 
temperature, of rays and emanations, and of vanous 
physical environments are desenbod m detail 
apart from the general scientific interest of the 
descnptiona, human pathologists will find them of 
value from the point of view of the destruction of 
micro-organisms by the vanous agents cited, as well 
as of the changes m patho^mcity which can be 
mduoed In succeeding chapters the effects of the 
chemical environment are considered the treat¬ 
ment is systematic, moiganio compounds and their 
ions, non nitrogenous and nitrogenous organic^com 
pounds being taken m order Here the action of 
germicides may be found described m detail The 
presentation of the structural formulie of^ the 
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jomiKniivto OQUBidttrM lends an added value to Uxese 
shaptm in fact^ they may be of use as a source of 
-eferenoe to tfaiose who widt to know the structure 
A a number of complex organic substances, includ¬ 
ing the antiseptic dyes 

The third volume deals with the changes pro- 
iuoed in various compounds by mioro-oiganisms 
ind the agencies by which these are effected one 
[chapter is devoted to symbiosis The arrangement 

the subject matter is on the same lines as m 
the second volume An important section is that 
ieahng with fermentation Structural formulae are 
Etgam freely used 

It IS impossible m a short review to give more 
than an outhne of the scope of the treatise, but 
Dnough has been said to show the wide appeal of 
the work It is up-to-date, although in a soienoe 
vvhich IS advancing so rapidly, revision with our 
increasing knowledge will in places be required, as 
the authors themselves acknowledge Their desire 
bhat the work should indicate not only what has 
been accomplished, but also what remains to be 
i one, appears to have been fully realised It should 
be m the hands of all baotenologists, as well as of 
those who have to deal with similar chemical pro- 
BCBses earned out by the higher organisms The 
volumes are clearly pnnted, and each is provided 
with three mdoxes, to authors, to subjects, and to 
micro-organisms 


Our Bookshelf. 

Guide to the Study of Animal Parasites By Dr 
William A Riley and Reed 0 Christenson 
(McGraw-Hill Publications m the Zodlogioal 
Sciences ) xv + 131 (New York McGraw 
Hill Book Co, Inc , London McGraw-Hill 
Publishing Co , Ltd , 1930 ) Is net 

This work is the outgrowth of Prof Riley's fifteen 
years* expenenoe m presenting the mam facts of 
parasitology to students m the laboratory The 
authors suggest that the first two practical periods 
should be devoted to a geneial survey of the 
parasites of the frog—Trypanosoma and Lankester’ 
eUa (wrongly spelt throughout the book) m the 
blood, HeJmmtnea in the lungs, ahmentary tract, 
and bladder, and Protozoa in the large intestine 
and kidney Attention is then directed to the 
Trematoda, represented by Polystomum, Cion- 
orchiSt and Fasciola, and a key to the chief 
groups of oercarud is added The study of 
cestodes begins with that of Tjosnia piatformis, after 
which the human tsemas and representative species 
of Hynunokpis, Dipyhdtum, ^ DiphyUoboihrtum, 
Mukicepe, and Echinococcus are briefly considered 
Ascans, the hookworms, Trtchtnella, and Tndfiuns 
are the Nematoda chosen for examination 
Instructions are given for the examination of 
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fasces for eggs (with a key to the eggs of helminthes^ 
in human fasces) and of smaU mammals for 
adult worms The section of the work on Proto¬ 
zoan parasites deals successively with Entamceba 
histolytica and coli. Trypanosoma lewxsi, Oiardia 
and other flagellates, Monocydis, Eimena, human 
and avian malana, Babesia, Sarcocystia and the 
dilates of the frog's rectum Suggestions are 
added on the use of text books, journals, and m- 
dices relating to parasitology, on the collecting, 
preservation, and mounting of specimens, lists 
are given of the more important parasites of the 
cat, dog, pig, sheep, rabbit, rat, fowl, and frog, 
the organ udeoted oemg mdioated, references to 
works on parasitology, chiefly in English, are 
appended, and there is an adequate mdex 

The lists of parasites would have been shortened 
without impairing their value to the student by 
omitting species rarely recorded Sarcocyatis, 
common in the muscles of the sheep and the rat, 
and perhaps the trypanosome not infrequently 
present m the blood of the rabbit, might have been 
included in the lists 

The information and mstnictions set forth in the 
book, supplemented, as no doubt is the case, by 
additional details on anatomy and life-history 
given m the laboratory, form a sound practical 
guide to the beginner in parasitology 

The Unknoum Self a New Psychologxcal Approach 

to the Problems of Life, with Special Reference to 

Disease * By Dr Georg Groddeck Pp 207 

(London TheC W Darnel Co , 1929 ) 7s 6d net 

This httle volume has been translated with the 
object of introducing the point of view of Dr 
Groddeck to English readers It consists of a 
senes of short papers wntten at different times and 
for different audiences, but all informed by the 
same spint He has sought to understand why 
people get ill, m order to help them to get well 
Although m sympathy with, and an exponent of, 
the psycho analytic theory, yet he cannot be located 
to any one school of thought or therapeutic practice 
He IS m hne with the thinkers who, at vanous 
times, have arisen as rebels against an mtellectual- 
ism that would interpret the whole human being on 
matenahstic lines 

The elusive prospect of being able to comprehend 
humamty on raechamcal principles has always 
appealed to some thinkers Galon in the second 
century criticised the narrow mechanical school of 
the methodists, while the misdirected apphcation 
of the brilliant development of the so-called 
mechanical sciences in the seventeenth century 
stimulated Stahl to his polemical defence of a 
unifying animating principle over and above the 
machinery of life Groddeck postulates an unknown 
and for ever unknowable force in man, which, for 
purposes of exposition, he calls the ' It ’ The It 
IS not merely the unconscious of the psycho-analytic 
school, but “includes both conscious and unoon- 
aoiouB processes and holds absolute sway over 
the activities which it has built up There is no 
opposition between the ego and the It, rather is the 
ego a function of the It No adequate definition 
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of the It can be given, but the author mnxntama 
that the reahty of its existence is demonstrated con¬ 
stantly in everyday life, which is an uninterrupted 
revelation, a continuous self-exposure of the It *’ 
The first part of the book is concerned with 
setting out the more theoretical aspects of the 
theory, while in the chnical communications the 
apphoation of the theory to the diagnosis and 
treatment of vanous common oomplamts la given 
While there is much in the book that readers will 
find diflScult to understand, they will not find it dull, 
while even the orthodox, if they are not too old in 
thought, will find it stimulating and challengmg 

Elements of Forestry By Franklin Moon and Prof 
Nelson Courtlandt Brown Second edition, re¬ 
vised and reset Third printing, corrected 
Pp xvn-f409 (New York John Wiley and 
Sons, Inc , Ix)ndon Chapman and Hall, Ltd , 
1029) \ls 6d net 

Moon and Brown’s “ Elements of Forestry ” has 
had a wide populanty in the United States First 
published m 1914, a second edition was issued in 
1924, and now a revised and corrected third pnnting 
In this latter, the entire text has been revised and 
corrected, particularly with leference to up to-date 
statistics, new facts made available or recently 
deteimined, and in other ways the text has been 
brought up-to-date The authors state that they 
‘‘ have purposely left out many statistics and 
figures, such as prices, which change from time to 
time ” In a b(X)k presumably used as a text book 
this IS a wise decision, which the authors* experience 
since the first publication of the book will have 
shown desirable 

The scope of this hook is far wider than any of its 
type we remember m Britain The range of sub 
jeots dealt with in its 387 pages (omitting appen¬ 
dices) covers the whole business of forestry from the 
elements of sylviculture (after a preliminary chap¬ 
ter on forestry and its meaning and importance), 
forest protection, forest mensuration, liimbenng, 
wood utilisation, wood technology and preservation, 
forest economics, and forest finance A description 
of the United States Forest Service and the State 
forest activities follows, the book concluding with 
some regional studies of forest regions m the United 
States For anyone possessed of some consider¬ 
able knowledge and training in forestry and what it 
aims at, this hook should prove of very great interest 
and merits its populanty Whether it is equaUy 
useful for the student is perhaps more doubtful— 
since the treatment of many of the branches dealt 
with has of necessity been bnef, condensed, and 
rather perfunctory, owing tp the limits of space 
placed upon the authors 

A Text Book of Economic Zoology By Prof Z P 
Metcalf I^ X +392 (Phik^elphia Lea and 
Febiger, 19,% ) 4 dollars 

Thh chief interest m foreim text-books is to see 
how other peoples meet problems of education In 
a southern a^oultursl State such as North Caro- 
linai which stretches from the Allegheny Mountains 
to Gape Hatteraa^ it is important t^t students 
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should be taught about the pasta and panuri^ 
<k man and bis orem But it is stiB more neocM- 
sary m a higher educational college that the pro¬ 
fessor should make his students think for them¬ 
selves The author’s science is * systematiBed 
knowledge but facts are barren to the student 
unless he is helped to consider the laws and proxi¬ 
mate causes relating to them Surely here the 
professor is attempting an ;m{>osaibihty in dealing 
with the phyla of the animal l^gdom m rotation, 
defimng their characters, etc , without his class 
having acquired any knowledge of the anatomy of 
any ammal in relation to the functions common 
to all animals There is, too, a look of balance, 
37 pages of bird classification as compared with 
3 pages for fish, while important diseases like bil- 
harzia, sleeping sickness, hookworm, etc , surely 
deserve fuller treatment 

The book has potentiahties and its tables and 
illustrations are good, while the list of economic 
animals is very complete, especially the ticks and 
mites A central theme is necessary, but this we 
failed to find Wo suggest that a short discussion 
of the facts of evolution and heredity is essential 
to the Intel hgent reading of a text book of zoology 

A Study of the Oceans By •Prof James Johnstone 
Second edition Pp vin + 235 (London 
Edward Arnold and Co , 1930 ) 10s Qd net 

Prof Johnstone’s study of the oceans is bnef 
but it touches many aspects of the subject Afteiu 
a chapter on the ongin of the earth and the 
geological histoiy of the oceans and continents, 
he goes on to (bscuas the classical geography of 
the oceans, tracing the development of knowle^lge, 
mainly of the superficial extent of the oceans, 
up to the present time The second half of the 
book contains chapters on the physical and human 
geography of the great ocean basins No one 
could complain of lock of interest in the volume, 
but It IS possible to suggest that too much has 
been tried withm the compass of some two hundred 
pages The present issue is the second edition, 
which differs from the first mainly by the addition 
of a number of short appendices on isostasy, 
the Wegener hypothesis, methods of navigation, 
and the tides There are numerous sketch maps 

La photographie d'amateur Par Dr R4mi Ceil- 
lier (Bibliothfeque pratique de I’amateur ) Pp 
96 (Pans J -B Bailli^re et fils, 1930) 
francs 

This little book contains a considerable amount of 
useful information on photographic apparatus and 
the use of it, and the photographic processes that 
amateurs are generally interests m It will help 
the photographer to understand his work We t hink 
it is a pity that the book has no index, and that 
the table of contents consists only of the short 
headings of the seven chapters of wmoh it oonaists 
Some of the lesser-used pnnting methods, such os 
carbon, bromoil, etc are passed over with a mere 
mention, presumably so that the space available 
may be devoted to the more important subjeots of 
lenses, cameras, and negative-making 
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‘Letters to the Editor, 

[T^ id^itor does not hold hmse^ responsible for 
opinions esepressed by hu correspondents Neither 
can he undertake to return^ nor to correspond with 
the vnters of, r^ected manuscripts intended for this 
or any other part of Natubb No notice is taken 
of anonymous communications ] 

Constitution of Osmium and Ruthenium 
Thbsb two elements yield volatile tetroxides and by 
means of these their nuuss-speotra have now been 
obtained Osmium totroxide was first experimented 
with , its action on the disohai^, even m the smallest 
amounts, is q|uute wnazing The whole mechanism of 
current flow is violently msorgsuused and only slowly 
recovers In consequence the admission could only 
by very small periodical doses dunng the exposure, 
and it was only with the greatest diifiomW that spectra 
of adequate density were obtained l^ese indicate 
four strong isotopes and two very weak ones, one of 
the latter being isobano with tungsten, For 

innately it wew easy to photograph on the same plate 
several short exposures of the mercury group, which 
IS sufficiently near m mass to provide a leasonably 
reliable density scale The mass numbers and pro¬ 
visional relative abundance are as follows 

Mass number 186 187 188 189 190 102 

Percentage abundance 10 06 13 5 17 3 261 42 6 

Lines at 206, 208 due to OsO are close enough to 
Hg 202, 204 for a rough value of the packing fraction 
of osmium to be obtained This appears to be 
- 1 0 J: 2 0, about tliat expected These results com 
bine to give a chemical atomic weight of 190 31 ± 0 06 
and suggest that the present one of 190 9 is consider 
IMy too high 

Operations which were difficult with the osmium 
cong^und were found to be nearly impossible with 
that of ruthenium Not only did the vapour rapidly 
attack the grease of the admission stopcock, but also 
the presence of mercury in the doubly charged form 
interfered senously with the identification and mea¬ 
surement of the ruthemum bnes Every device was 
tried to eliminate the mercury lines, but only on one 
Htioctrum were they so reduced that it was possible to 
draw conclusions that ruthenium had six isotopes with 
the possibility of an extremely faint seventh The 
following figures, which are only rough estimates from 
the photometry of the famt lines, are the beat avail 
able 

Mass number 96 (98) 99 100 101 102 104 

Percentage abundance 5 ? 12 14 22 30 17 

Assummg the packing fraction to be about - 6, 
these give an atomic weight of 101 1 The present 
chemical value is 101 7, but as the lines 99,100, and 101 
are certain to have been enhanoed a little by mercury, 
although its lines at 99 5 and 100 6 could not be seen, 
the divergence can be partially accounted for Of the 
isobanc pairs 96, (98), 100 which ruthemum forms with 
molybdenum, the firat is of imique interest, for should 
the doubtful isotope of zirooniiun (Zr*®) be confirmed, 
there would exist an isobano tnplet, an occurrence of 
great interest and so far unknown F W Aston 
Cavendish Laboratory, 

Cambndge, Jan 31 


Spectrum of Connie Rays 
SiHCB 19281 have been carrying out expenmente on 
absorption of cosmic rays m Lake Constance, 
vduoh is 250 xn deep and lies 306 m above sea level 
I was able to follow the oosmio rays to a depth of 
236 5 m Analysis of the absorption curve snowed 
four components different penetrating power 
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The results were obtained bv mswis of a rsgisteriu 
electrometer specially designed for this purpo^, whion 
combined a wide range with great sensiuvity 
declimng throw of the filament was registers on a 
stationary photograpliic plate by means of a lamp that 
lUummatm the filament for a few seoonds onoe an 
hour from the aide, thus giving a bright Ime on a dtak 
backgroimd The electrometer was connected to an 
ionisation chamber consisting of a steel cylinder of 
33 5 litres capckJity and 1 cm thiok filled with carbon 
dioxide at about 30 atm pressure The entire appaiT- 
atus could be mode water tight, and was anchored 
m the middle of the lake and suspended at vanous 
depths with the help of floats 

The first expenments, m October and November 
1928, showed that the cosmic rays oould be traoed 
and mecisured to a greater depth than R A Milhkan 
and C H Cameron have stat^ (Cf Fhys Rev , 81> 
p 921, 1928 ) These authors found that between the 
depths of 67 m and 67 m below the surface of the 
atmosphere no further decrease m ionisation oould be 
observed in their apparatus On the other hand, my 
observations of 1928 showed (cf Naturw , 17, 183 , 
1929) 


At a depth of 


78 6 m an ionisation of 1 66 volts per hour 
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Subsequent experiments m the wmter of 1929-30 
proved that the decrease in ionisation at greater depths 
had not been caused by a decrease in the radioactivity 
of the water towards the bottom of the lake In these 
expenments the ionisation chamber was enclosed m 
a protecting tank 2 6 m in diameter, which was filled 
with water fiom the surface of the lake When the 
apparatus was sunk to vanous depths a constant laver 
of water 1 m thick shielded the ionisation obamber 
from the radioactivity of the water outside The results 
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Depth Id metree below the enrface d water 
no 1 


obtained in this way are m complete agreement with 
the curve plotted in 1928 without the protecting tank, 
a shght correction of 0 06 volt per hour being aj^lied 
to account for the altered residual ionisation The 
former vfidue* are thus shoMm to be independent of the 
radjoaotivsty of Lake Constance Fig 1 shows all the 
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points obtained, those without the tank being maiked 
by oirolea the others by black dots The expemn^ts 
below 20 m of water are reproduced on a tenfold 
scale Fig 2, showing the values below 75 m of water 
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Fio 2 

on a still larger scale may serve to illustrate the 
accuracy of measurement 

In August and Sentembor 1930 the results were 
tested again with the help of a Geiger Muller electron 
counter tube which was sunk to various depths and 
acted on an electric clock the dials of which were 
photographed automatically at fixel intervals The 
results obtained are given in the foil )wing table 


Depth In m 
below Burfa e 
of water 

T tal period of 
tl rc 6 rles of 
rei^lnt rations 

Average n iinber of imp lees 
per hour 

0 

(about 1) 

1 ) our 

1 

7920 

6500 


(about 3) 

7 


4840 

3610 

The residual im 

9 

1* 

3360 

pulses (about 600 

18 

i 

2000 

por hour) duo 

34 

93 

3 hours 

867 
172 6 

to tho appa 
ratus have own 

133 

88 6 

subtracted 

183 

5i ! 

62 6 


235 

28 j 

13 ; 



From 7 m downwards the absorption curve of the 
cx>shiio rays obtained with the electron toimter tube is 
m good agreement with that gained by the ionisation 
methcxl Nearer the surface the readme of the elec 
iron counter tube are relatively too low This is 
probably due to the ^ectncal and mechamcal lag of 
the registering apparatus 

The analysis of the absorption curve was made by 
my collaborator Herr W Kramer aasummg moidenoe 
of the rays from all direotiotb and taking the scattered 
radiation into account (cf H KulenkampiY, 

Zeus 8O»061 1929) Four components resulted l%e 
nriative intensities of the hardest three components 
on entering the atmosphere are 0 81 6 4 16 36, the 
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hardest radiation being tho lecuvt IBia 

absoiption coefficients are 9 620, 6 073^ and 6 21 re« 
speot^ely {>er metre of watc r The fourth coffipOSMii^ 
with the longest wave length, could not be determined 
numenoally 

According to Klem and Nishma’a formula, the wave* 
length of hardest component is 0 63 x 10 cm, 
whereas the complete tranafonnation of a proton and 
an electron into radiation would correspond to a 
wave length of 1 313 x 10 cm 

E Rboxnkb 

Physikcdisohes Institut der 
teohnisohen Hoohsohule, 

Stuttgart, Jem 13 


Exdutlon Probabilities of Singlet and 
Triplet State* 

It has long been known from experimental evi 
dence ^ that tnplet states in the spectra of two elec 
tron. systems differ from the oorreepondmg sindet 
states m their behaviour to electron impact The 
probability of excitation of a tnplet level has a sharp 
maximum for electron energies just above the exoita 
tion potential whereas in the case of singlets the 
maximum probability is not sharp, and occurs at 
energies considerably beyond the resonance potent4fd , 
also, for high velocities the tnplet excitation is 
negligible compared with the singlet excitation The 
dinerenoe must he in the fcuit tnat the tnplets can 
only be excited from the ground state by electron 
exchange, and Oppenhoimer * has shown m generd 
how this may be approximately calculated 

Using this theoiy and wave functions given by 
variation methods ■ we have calculated the prob 
ability of excitation of the 2*P and 2^P statw 
helium as a function of the velocity of the excituig 
electrons The curves obtmned are shown in the 
accompanying diagram (Fig 1) and exhibit the above 



Fie 1 —Excitation probaUtmei of •Inslot and triplet P ttat« of 
helium The oralnatei for the alngm have been nalv^ to faeUl 
tate comparison 

58 X 10 * cm the radlns of the flitt Bohr orbit of hydrogen 

mentioned charaotenstics No high accuracy is 
claimed for the absolute values owing to the ^proxi 
mate nature of Oppenheimers theory, but it asems 
clear that qucuitum mechanics adequately desenbes 
the phenomena 

A detailed account of this woiic will be pubhahed 
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Ut 0 r, vd^b cdknaikitionB already in progren for other 
levele» incfaMiqg the «Ieot c« exwanM on elostio 
scattezi^ The probabihty of diseooietlon of hydro- 
gen molSsulee by electron impact into two neutral 
atome m the ground state* which la a similar process 
to the excitation of triplet states, is also being con 
aidered H 8 W Massey 

C B O MOhb 

Trinity College, Cambridge, 

Jan 21 

1 Hwile, Zeit f Pkg9 ^ M, 04, 1030 SUmier and Lms, Naturb, 
118« 830, 1030 S^flendoht, ZtU f Pkgt , St, 100, 1080 
■ Pkyg 1038 

• Uo&t, Phif* ^ . M, 878 , 1030 


The Crystal Structure and Polymorphism of 
Hydrogen Halides. 

In a previous letter to Natube ( July 19,1930, p 97) 

1 communicated some preliminary results upon the 
crystal struoture of hydrogen iodide I have now 
repeated, with greater accuracy the X ray examma* 
tion of this substance, m order to mvestigate the 
discrepcmoiee previously observed m certain values 
of the lattice dimensions, and have also exaimned 
solid hydrogen chloride and bromide at different 
temperatures, using, for X ray examination, the same 
apparatus as previously described (Natube, Mar 22, 
1930, vol 125, p 457 , Rend Acc Ltncei^ vol 11, 
p 679) 

The results obtained for hydrogen ohlonde a^ee, 
in the mam, with those of Simon and Simson (zett 
schnftf Phyatk, vol 21, p 168), with the exception 
that the a constant of the cubic modification, stable 
over 98° abs , has been found to be smaller them that 
obtained by them, namely, a=5 44±001A at the 
#ranHition temperature (instead of 5 64 at 103° aba 
by Simon and Simson) The volume of the element¬ 
ary coil IS then 161 x 10-*^ o c , the density, for a 
coll containing 4 molecules, is 1 49, which is m better 
agreement with the experimental density (1 47) than 
their calculated results 

The modification of hydrogen chloride stable at 
lower temperature was exammed by coolmg the 
capillary of the spectrograph with liquid nitrogen 
The photogram taken at 85° abs shows numerous 
lines, of which only a oertam number correspond to 
the tetragonal system for an axial ratio c/a = l 10, 
and for one side of the base of the elementary prism 
« = 6 27 A Most likely this modification of hydrogen 
clilonde possesses a lower symmetry, perhaps rhombic, 
with axial ratios near those belonging to tho tetra 
gonal system 

Hydrogen bromide, like the chlonde, is dimorphous 
Tlio mocMoation, stable at high temperature, shows 
at 100° abs a face centred cubic structure The side 
of the elementary cell is 0 = 6 77 A, the volume 
192 X lO"** c c , the density, for a cell of 4 molecules, 

2 78 

The low temperature stable modification shows 
tetragonal symmetry, with an axial ratio c/o = 1 10, 
and with a bMio aide a = 5 55 A , or perhaps a pseudo 
tetragonal structure with ratios very little different 
from those of a tetragonal one The volume of the 
cell 18 188 X c 0 at 90° abe 

Vonoufl photograms of hydrogen iodide have been 
taken, cooling m succession the oapillaiy of the 
spectrograph with liqmd hydrogen chlonde (188° 
abs ), methane (112°), oxygen (W°), nitrogen (77°) 
Hydrogen iodide was prepared by the action of 
lodme upon red phosphorus I have succeeded m 
^ting much better draned photograms than before 
rhey oontam many Imee which cannot be ascnbed 
to lodme impunties ongmatmg from photochemical 
ieoompoeitum of hydrogen iodide, as 1 thought at 
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first, and which cannot be arranged in 4 cubical 
structure On the other hand, foUowmg this hypO<i 
thesis, some divergences could be observed between 
the cAleulated and the experunental lattice distanees. 
I have thus come to the conclusion that hydrogen 
iodide does not show, as I hod previously oozil^ered, 
a face centred cubic structure, but a face-centred 
tetragonal structure with an axial ratio not much 
diflermg from the cubic one As a matter of fact, all 
Imee of the photogram can be assigned to a face- 
centred tetragonal structure, with an axial ratio 
c/a = 1 08 and a side of the olementory cell a = 6 10 A 
at 100° abs The volume of the cell is 246 x 10 w o o , 
and the density, for a cell of 4 molecules, 3 45 (The 
present values do not difier much from those previ 
ously calculated for a cubic struoture ) 

From the lattice constants of the cubic modifioa- 
tions of hydrogen chlonde and bromide the ionic 
radii of cnlonno and bromme can be calculated, 
assuming the ions to be tangential in the face centred 
cubic lattice the new values are somewhat higher 
than Goldsohmidt^s values calculated from the 
alkalmo halogenides (** Oeoch Verteilungsgesetze d 
Elem ”, Norsk Vtd Ah t 7, 1926), but they are 
Perfectly consistent, as previously pointed out by 
Nasim and myself (Nature, Mar 22, p 467 , June 14, 
p 889, 1930 Rend Acc Ltnce%^ vol 11, p 1009, 
vol 12, p 141 , 1930), with the atomic radu of the 
inert gases havmg the same number of external elec¬ 
trons, as the following table shows 

n —181 (OoldBohmUt), 1 92 (NatU) A>« 1 02 (Simon Simson) 
Br-IM , 2U4 Er»2 04 (NmIdI Natta) 

1^2 20 , 2 21 „ X-2 l8(Natta Naslnl) 

The 2 21 value of the lodme ion is obtained from 
the ratio of the volumes of the elementary cells of the 
isomorphous modifications of hydrogen iodide and 
hydrogen bromide, assuming as the bromme ionic 
radius that calculated from toe cubic modification of 
hydrogen bromide We might also assume for the 
lodme ion a non-sphenoal form, as has already been 
suin^ected from the structure of other lodidoe 

I cannot agree with Simon and Simson's hypo¬ 
thesis os to hydrogen chloride, and I assume that 
hydrogen halicfes show ionic structure and not mole¬ 
cular lattices as supposed by them This is proved 
by the agreement observed between the ionic radu of 
the free hydrogen hahdos and those of the alkalme 
halides The contraction suffered by the anion m 
the lattice of the latter must be ascnbed to polansa- 
tion forces due to the alkali cation G Natta 

Laboratory of General Chemistry, 

Royal Polytecfinio, Milan, 

Jan 17 


Bands in the Spectrum of Boron Hydride 

With tho object of obtaming bond spectra due to 
lorapounds of boron, we have mvestigated the radia¬ 
tion emitted by a condensed discharge in a tube 
through which a stream of BClg was paa^ Besides 
the atomic lines of boron, ohlonne, aluinimum (from 
the electrodes), and hydrogen (perhaps due to HCl 
present m the BCl,), we found a number of widely 
spaced bands in the neighbourhood of 4000 A , which 
we ascnbe to the molecule BH Photographs taken 
in the first order of a 21 ft concave grating showed 
that these bands consist of single P , Q , and Rr 
branches, the Q branch containing a considerable 
number of Imes, and the lines P(0), P(l) bemg miss¬ 
ing The bonds must hence be considered as a 
ijl—transition, probably corresponduig to the 
III —^ !£ transition ot^rved for AlH oy Enksson and 
Hulth4n 1 The P- and P-lmes of the strongest band 
are aooompamed for higher rotational quantum 
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numbera by weak satellite due to the leotopio mole^ 
oule The frequwiciee of the principal linee, 

wmtted by the molecule may he repreewited 

with good approximation by wnting for the rotations 
terma of the HI state 

for the rotational terms of the ^2 state 

r'-BV + 4)*+^V+i)*. 

with 

»0 -23073 60, U' ={ Hg D’ = -0 00U7, 

B'=11 798, Z)'= -0 00114 

The two values of B' m the upper state arise from 
the ffwjt that its rotational levels consist of two com 
ponents each on account of A doubling Their differ 
ence increases proportional to {J +0“ or practically 
proportional to J{J + 1) os required by the theory for 
Hi states “ The lines of the Q branch start from the 
lower, the lines of the P and B branch from the 
higher ones of these components From the above 
vmues of B one finds for the moments of mertia 
r =^2 32 X 10 « gm cm >, 1" =2 35 x 10^« gm cm >, for 
themtemucleardistancesfo' ■= 1 23 x 10 “cm A1 

though the moment of mertia is slightly smaller m the 
upper state, so that one expects at first that the bands 
would be shaded toward the violet and that the P 
brancli would form the head, the fourth power terms 
m the formuliD for the term values reverse this be 
haviour and cause the B branch to form a heeui m 
the neighbourhood ot J =24 Since the momenta of 
mertia differ so slightly m the two states, the Imes 
of the Q branch he at first extremely close together 
and only become resolvable for J =18 on our photo 
graphs The bond just discussed very likely la the 
0 —h 0 band of the system Two weaker ban^ of the 
same general ajipearance with ongms at 4367 A and 
3696 A we believe to be the 1 —>-1 and the 1 —>• 0 bands 
Full x>articular8, also oa re^rda the analysis of these 
weak banils, will be publisheil elsewhere 

Wo wish to express our thanks to Dr Kronig for 
many valuable suggestions durmg the course of this 
mvestigation 

W Lochtk Holtgbkvkn 
E 8 VAN DKR VLKUOEL 

Natuurkimdig Laboratonum 
der Ri^ks Universiteit, 

Gronmgen, Jan 20 
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Phtfi Hev,SZ,260, 1928 


Spectra of Te IV and Te VI 

ForxowTNO the identification of the doublet system 
of S© IV (reported m Nature of Oct 11, 1930, p 668, 
and recently communicated to the Royal Society), the 
corresponding spectrum of tellurium, of the same 
chemical group, has been examined Vacuum spark 
spectra of the element, taken at Uppsala, in the region 
a 1400-\400, have indicated the existence, among the 
lines of Te IV, of several pairs with separation 
9222 cm which could be easily assigned to the con 
figurations 6s*6p, 66*6d, and of trebly 

ionised tellurium 

Three pairs with 11,814 cm have also been 
identified os being 5*P, 6*P-6*4S^, and 5*P-S*D 
of Te VI 

Further details will be published shortly 

JC R Rao 

Imperial College of Science and 
Technology, 

London, Jon 23 
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Ghanitc ^ Electric PoUurleethm of SMiyf 
Ether with Temperature* 

One of us has recently determined the chaagOe of 
the dieleotno oonsicmt E and density D with tempera^ 
ture T (J Mazur, Nature, 126, 649 , 1980) 

Starting from these data, we have computed, with 
the aid of the Clausius Mossotti formula 

the values of the dielectric polarisation of ethyl ether 
for the interval of temperatures between - U8® C 
and + 36® C The results of the computation are 
represented on the accompanying graph (Fig I) 



Fia 1 


The value of the dielectno polarisation mcreases 
slowly with the lowering of temperature from 0 6868 
at 36* C up to the maximum value 0 9209 at - 106 4® 
C At this temperature there is a sharp decrease of 
the value of the polansation 
This very marked change suggests that at the 
transition point - 106 4° C previously found by us 
(M Wolfke and J Mazur, Nature, 126, 684, 1930), 
the structure of the molecule of ethyl ether undergoes 
some modification The behaviour of ethyl ether at 
the point of change - 105 4° C would thus differ from 
that of the helium (M Wolfke and W H Keesom 
Comm , Leyden, No 1, 92») A further study of this 
phenomenon is being made 

M WOLEKH 
J Mazur. 

Physical Laboratory, 

Teohmoal Institute, 

Warsaw, Jon 6 




Fssbcaby 14, 1031] 


NATURE 


m 


SpActos-Palra among Inaacts* 

Attbntion has recently been directed to the water 
beetles Deroneotes depresms F and D degana Panz 
t>y F Balfour Browne m an interesting contnbution 
to the ScoiU/%ah No^raUst (Nov Dec 1930^ pp 172 
188) In a previous study (-4nn Mag Nat Hist , 
iSor 9, vol 3, pp 293 308, 1919) he showed that these 
two species cotdd be separated by a number of char 
rtcters—si^e, shape, colour, tars^ claws, width of 
adeagus — but that mtermediatos could be found 
ivhich formed an unbroken senes connecting the two 
by insensible gradations His recent paper discusses 
the distnbution, which la of great interest In 
southern England, D elegant only occurs , m northern 
I ngland and southern Scotland, both species are 
found, with all grades of mtermediates, m northern 
Scotland and throughout lieland, only D depreaaua 
and intermediates approximating to the D depreaauR 
type occur 

In 1927 Georg Ooha (Koleopt Rundschau^ Bd 13, 
p 34 36) directed attention to the wlurligig booties 
nown as Qyrxnus nalotor L , and showed that two 
forms, separable by size, colour, shape, punctuation, 
and slight differences in the arnleagus, were confused 
under this name The true Q naUUor L is foxmd in 
the north eastern paleearctio region, while the other 
form, Q aubatruUua Stephens, occurs m south west 
Euiope At the extremes of their range both forms 
<KCUi without admixture, while m noithem Europe 
both can he found side by side The common British 
fonn IS Q aubstnalns, and D Sharp, who examined 
veiy lai^e numbers, appears to have met with no 
other I have recently found a dark form occurring 
in C ambndgeshire and Scotland, which I described as 
(i rotator var fawleri (Eni Mon Mag , vol 66, p 
7/ 1930) Since then, through the kindness of F H 
Day and H Britten, I have examined specimens of 
the true G natcUor L from Cumberland My speci 
mens of Q natator var fowlen form an ahnost perfect 
801108 connecting O natator L and O aubstriatna 
htoph 

It therefore appears that we possess in O natator 
subatnatua a species pair almost exactly paralleling the 
D depresana eleganaj^ir so beautifully worked out by 
Balfour Browne Tlus seems unlikely to be mere 
coinc idenco, particularly ew both the northern species 
are chaiacterised by melanism an<l }iure races of the 
aouthem species occur in southern England It may 
be that other similar pairs exist in other groups No 
doubt a proper study of such species will go far towards 
H solution of some aspects of that difficult matter the 
species problem ’, and throw now hght on the process 
o^ evolution, here apparently m actual progress I 
woidd therefore be glad to have further information 
and also material of Oyrinua, jireferably in alcohol, 
from different locahties, particularly Scottish, Irish, 
and Continental Joseph Omeb Cooper 

Armstrong College, 

Newcastle upon Tyne, Jon 22 


Curling 

I HAVE read with considerable interest the letter on 
iiu-Iing by W H Macaulay and Brig General G E 
kSnuth in Nature of Jem 10, in which they attnbute 
the final twist of the ourhng stone to regelation But 
wuioly the time has come when regelation m this con 
noxion should be relegated to the place of a labora 
myth, and might almost disappear from element 
wy text books In 1921 the late Sir George Beilby 
I^roduoed hia famous book on Aggregation and Flow 
(f Solids ” (Macmillan and Co , LW ) and showed that 
t hose fomihar ice problems can only be explamed on 
the theory of surface and mass flow 
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It 18 doubtful whether a really heavy man, even 
if he were standing on one skate only, oould exert 
sufficient pressure to raise the temperature of the 
ice to anyi^hing like the amount required by the 
theory of regelation, while a curling stone weighs only 
a few pounds and presents, relative to a man on one 
skate, a very Ictrge surface to the ice 

In curling, one is dealing with a large number of 
fetors, but it 18 more or less possible to single out 
three which aie of primary importance 

Ihe first consists of the direction of mass flow of the 
ice On a really cold morning, and in the absence of 
sun and on a carefully flooded nnk, this should be 
more or less constant Anything like a rise in tern 
perature caused by bnght sunlight will upset the con¬ 
ditions considerably, and hence the mtoreating but 
somewhat disconcertmg variability of the ice as the 
sun rises over the hills and throws its welcome rays 
on those who are curling, about eleven o’clock m the 
morning during the winter sports season in Switzer¬ 
land 

In the actual curling there are two mam forces 
acting on the stone in addition to gravity I^ese are, 
of course, the initial foiward motion of the stone and 
the twist or handle Botli of those are inducing sur 
face flow on the loe, and the actual direction of the 
stone is the resultant of these two forces, one or both 
of which may be opposed or reinfoice<l by the direc¬ 
tion of mass flow of the ice and hence the very in 
tricate nature of the problem It ih easy to see that if 
the direction of mass flow of the ice is the opposite to 
that of the initial direction of the stone, as the stone 
slows down a considerable amount of rotation may 
occur, and the stone may even remain stationary but 
rotating 

Beilby sliowed that the normal surface of the ice, 
or that duo to mass flow, is entirely different from the 
vitrcoita surface due to surface flow, the ico compos¬ 
ing the Huifaco of the one being stable in the absence 
of fiiction, while the ico composing the vitreous film 
IS only stable at tomporatuies far below the noimal 
melting point of ico Ihe conditions on the typical 
curling nnk in Switzeiland are such that the tiansi 
tions of suiface flow to moss flow aie very rapid and, 
in some cases almost instantaneous 

That the problem is essentially one of the resultant 
of mass flow and surface flow is strongly borne out by 
the effect of sweeping Anyone who has been on tho 
curling nnk must have notice<l the almost astounding 
effect that can be piodurcfl by good sweeping The 
real effect of an expert sweeper is to induce a strong 
surface flow anti lienee a \ itroous film immediately 
in front of the stone hence the velocity of the stone 
IS maintained and it does not curl 

A G Lowndes 

Marlborough College, 

Wilts 


Biology In Education and Human Life 

In my Henry Sidgwick Memonal Torture (NATtmB, 
Jan 3, 1931) I protested that those should he re¬ 
garded as lacking education who aie altogether ignor 
ant of the nature of living things ’ (p 21) Mr A 
D Ritchio has directetl my attention to a sentence 
of Robert Boyle s, who about two and a half centunea 
ago, in much more beautiful words than mine, urged 
similarly that it is “ highly dishonourable for a reason 
able som to live in so divinely built a mansion ets the 
body she resides m alto^ther unacquainted with the 
exquisite structure of it^’ A V Hill 

University College, 

Gower Street, London, W C 1, 

Jan 23 
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The Moflds and Chemical Industry a Study in Heredity* 


I propose to present hia charctcter and story uHth this 
o^ecf to cite him as the great example of those who do 
mightily yet cannot see what they are doing and who 
stand on the edge of doom with no vision of its approach ** 
—Wolsey HiiiAiBE Belujc 

“ TN this world, ono is too frequently approved 
jL or disapproved without being understood ** 
This remark is passed by the Japanese professor 
of art, Yukio Yashiro, in the preface to the new 
edition of his opulent work on Sandro Boticelh 
m discussing cnticisms aimed at his book Is it 
jiossible to understand any complex personality to 
the point of being able to “ approve his actions, 
by analysing them to their origin ^ Prove, Gh3rman 
priifen^ is a ve^ difficult verb to apply, at least 
in English , in German, it la wathout ambiguity 
Some day, perhaps, biography will be written 
almost in terms of structural chemistry and the 
doctrine of descent stated in terms of the permuta¬ 
tions and combinations effected between genes 
then, types, structural units, will be dissect^ out 
It 18 fast becoming clear that even the most complex 
of natural molecular units are but repetitionals 
that they are built up of simple parts frequently 
repeated The candle is a fit emblem of its sub 
stance as it may bo made of any length, burnt 
to any shortness , to the mind's eye, it is the like of 
the Roman Fasces, in contexture When, at lost, we 
see ourselves as chemists shall see us, the most 
wonderful imprint of pattern will bo displayed upon 
our skins Maybe the analysis will not be possible 
before ‘ Jeansery ’ is at its last gasp and we are 
about to dissolve into radiation Still, suspicions 
of structure are already held by some of us 

I merely wish to claim, in all modesty, that 
biograpliy should be the recognises I province of the 
structural chemist he alone can appreciate the 
complete interdependence of charoctei and struc 
ture The supreme interest of chemistry comes 
from the fact, that it is the study of character as 
affected by structure Our senses seem to be but 
distortions of structure and electrical ripples— 
purely physical ‘ emotions ’ Witness the Poulsen 
phonograph, in which a steel tape is drawn across 
the magnetic field of the telephone returning the 
tape against the way it came, we have speixjh 
reproduced The tape hears and remembers what 
it hears , can tell what it has hoard it all but 
lives! It IS so human that it also forgets We 
cannot doubt that the molecules of the metal are 
displaced when magnetically spoken at, that they 
remember by rotaimng the new positions imparted 
to them, that speech is the molecular click os they 
revert to their ongmal positions Seeing that * wire¬ 
less * can hit us as it does, there is no difficulty in 
understanding that we cannot but respond to every 
impression from outside 

We need to be far more observant of hereditary 
character The Mond family seems to me to be 
speoaally deserving of study m this connexion 
l^ldom has the biographer had the opportumty I 
have had ot observhig l^th father and son through- 
c«it their whole career of pubhc activity I first 
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met Ludwig Mond when his $on Alfred was only 
three or four years old, m the early ’seventiaL 
The parents were cousins , their two sons, Bobeit 
and Alfred, have always seemed to me to be near 
hybrids but with a clear bias from the mother The 
father was a man of very strong and determined 
character, almost rough ongmaUy , the mother, a 
woman of peculiar sweetness and samty of outlook 
Alfred Mond was born when a touch of sulphur 
was still hngenng m the air, under a lust ascenoHig 
star, a true nova of the first magmtuae in mdustnal 
progress Growing up in an environment of 
strongly alkaline pH he to develop throughout 
the p gamut, ever progressing, first as politician ol 
changing hue, from a radical bright red to a nuld 
conservative blue, then as ‘ company combiner 
until at last he became not merely leader as an 
industrial magnate but an industrial statesman— 
the first of his kind No more interesting man has 
trodden the stage of pubbe life during his period 
In heredity and environment, he "was subject to 
exceptional influences probably he had no peer, 
at least m his later days, when again the p'b come 
in He was a peculiar being, maybe the forerunner 
of a new t 3 rp 6 the politician with intelligence, 
fully ahvo to the value and use of knowledge, even 
in the affairs of government as far from the 
demagogue as he possibly could be hence possih^^ 
the antagonism between him and Mr Lloyd Geor^-, 
let us hope the last representative of an expirn/ft 
crude and unscientific civibsation 

Ludwig Mond, his father, came to England fully 
prepared, both by German education and Dutch 
experience of the alkali trade, for the work he 
undertook—aflame with the pioneering spirit and 
full of masterful energy He brought with him a 
process for the recovery of sulphur from alkali 
waste, then a nuisance as well as a by product 
This did not carry him far Hearing of Ernest 
Solvay's invention of an improved and novel pro 
cess of making soda from salt, without sulphuric 
acid, he went over to Belgium and was just in 
advance of another claimant, Walter Weldon, in 
securing the English lights to work the invention 
As Mrs Mond told me more than once, he was 
ambitious, even in those early days, to play the 
part of the constructive pioneer, to be ongmal, 
not merely to make money Onmnahty, we have 
been told, consists in thinking for yourself, not 
merely in being different from others Ludwig 
Mond, in this respect, was most ongmal He also 
knew his own hmitations—that * busmess ’ was not 
his forte so he sought out the ablest business 
man within his reach and found him in (Sir) John 
Brunner They were a perfect pair—one looked 
after the pounds in the works, the other after the 
pence m the office Mond secured a mere sketch 
from Solvay a vast amount of detailed work was 
necessary to bnng the process to perfection it 
was full of difficult engmeenng minutiae Taking 
off his coat, spanner m hand, he himself tightened 
up each bolt until the last leak of ammonia was 
overcome The ammonia-soda process was thxxs 
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quickly estabUsbed, almost in its full perfection 
Mond was soon seen to be a deetroying angel on 
Tyneside as the firm rapidly came to the fore 
old Le Blanc process was mainly kept alive 
for its bv-jHroduots 

Ludwig Mond left Germany years before the 
time when the laboratory became a fashionable and 
necessary adjunct to the works—the source of 
advance, not mere^ a control station He also 
never followed the (^rman 83rBtem of giving mem- 
l)er8 of the stafi an mterest m improvements or 
(liscovenee they might make Perhaps on this 
account the works remamed an ammonia-soda 
works Still, his own mind was at work, seeking 
fie^ fields to conquer Thinking iq terms of 
ammoma, he was led. in the middle 'eighties, to 
take up the gasification of coal, largely with the 
object of recovering its nitrogen os ammoma He 
established large works at Dudley Port, from which 
producer-gas was supphed to the surrounding dis 
tnct The enterpnse has not been the economic 
fiuccess that was expected, the more as conditions 
have changed to its disfavour—especially, of late, 
owing to the m the price of coal and the intro 
rl notion of synthetic ammonia, which has much 
lowered the value of scrubbed ammonia It is 
htrange how httle success has attended all tamper 
mg with coal—except at the hands of the gas 
cooipamea, who have known how to roast it hard 
al! low temperature attempts have been economic 
failures and probably will remain so, at least until 
l*fR?ctive means of cleamng coal from dirt be 
tievised Still, Mond's expenment has been of 
remarkable mterest in many wa}^, as it has in¬ 
volved producing and carrying vast quantities of 
gas long distances at controll^ rates, without use 
of holders The control secured is altogether sur¬ 
prising, on account of the scale of working Also, 
a hive of ‘ small mdustnes ' has been established 

Had not Mond made what to me always seemed 
to be a blunder by burning coal to a toeak gas, 
dunking its mtrogen to be of sufiSoient economic 
value to be worth recovery, although this in¬ 
volved the sacrifice of the tar, I beheve he would 
have taken up the low temperature distillation of 
coal himself I hod brought the subject before the 
Ixpn and Steel Institute m 1885 and had almost 
persuaded him to undertake an intensive study of 
coal, when suddenly he became over-excited by 
thoughts of ammoma Hod he done so, he would 
have earned out the inquiry scientifically and 
thoroughly thirty years ago, probably, we should 
have known where we were, and the public would 
never have been guUed mto believing in the commer- 
c lal possibility of oil from our coal Undoubtedly, a 
V em of idealism now b^an to be apparent in him 
Ht hod little real feeling for coal as a substance, not 
hemg an orgamo chemist, nor had he speciallv 
directed his attention to fuel problems, although 
ever mindful of the need of preventing waste of 
ej^ergy Probably, he went out of his depth 

At this tune Mond's ever active mmd embarked 
on a fresh quest Mmdful of the great loss of 
energy involved m the use of solid fuel, he sought 
to develop the Grove hydrogen-oxygen, sulphuric 
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acid, platmum, gas cell again perhaps a stroke of 
idealism For this purpose, he needed hydrogen 
in large quantity The only economic source 
was ‘ water-gasthe mixture of hydrogen and 
carbomc oxide produced by passing steam over 
heated carbon (anthracite) It was necessary to 
remove the carbomc oxide, a virulent poison to 
platmum He used a known method, which m- 
volved passing the mixture of gases over heated 
mckel In experiments earned out in his labora¬ 
tory, in St John’s Wood, his assistant, Dr Qumoke, 
to prevent the passage of the poisonous carbomc 
oxide mto the air, put the end of the escape tube 
from the apparatus mto the air hole at the base 
of a Bunsen burner He noticed that the gas burnt 
with a smoky flame—evidently there was some 
volatile product Mond not only at once followed 
up this indication to the quick discovery of mckel 
carbonyl, Ni(CO )4 finding this was easily resolved 
into mckel and carbonic oxide by heat, he forth¬ 
with developed a contmuous reversible process for 
the manufacture of nickel on the large scale He 
was greatly assisted by Dr Danger, one of Victor 
Meyer's most able pupils The achievement is 
without precedent in the history of scientific manu¬ 
facturing enterprise, in virtue of its onginahty, the 
rapidity with which it was conceived and the in¬ 
trepidity with which it was executed 
Ludwig Mond, therefore, was the founder of at 
least three industnal enterprises—two of them are 
great and highly successful and likely to be per¬ 
manent He knew his subject he had practical 
chemistry in his bones, if ever man had Ever a 
thinker and worker, a man of action, never a man 
of words—he wrote no letters apart from business 
—he was highly cultured a goo<i linguist, an art 

K atron, himself a good judge From boyhood up, 
[rs Mond had Ie<l him m literature and art She 
was an idealist of the first water, saturated with 
Goethe Their daily life was perfect 
The son’s career was very different He had not 
the advantage of a serious German education At 
school and university, he will not have been over¬ 
taught he was never spurred to special effort, os 
his father was, m order to make his way From 
an early age, brought up in a specially cultured 
society, using his own great innate ability, he him¬ 
self l^came a man of considerable culture He 
read law but never entered into practice So far 
as I know, ho had merely gathered impressions of 
natural science and had no affinities to it, diffenng 
in this respect from his elder brother, who has 
considerable knowledge of physical science and ex¬ 
perimental proclivities 

The son of parents situated as his were had no 
cause to exert himself He gradually became the 
politician, perhaps, too strong a radical to please 
ms father Here probably he was greatly in¬ 
fluenced by the late Sir John Brunner, an ardent 
politician In the House of Commons, a speaker 
of weight, he was so clear-headed, so well informed, 
BO obviously a thinker of unusual breadth and 
samty, that he soon acquired distinction In political 
office, he showed real administrative ability That 
he had a scientific mmd was shown by his gradual 
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change in political ouMook and his change of party 
Of course, for party purposes, a man must resist 
the influence of intelligence and stick to his party 
but it 18 only from this point of view that change 
of party is to be deprecated , actually, it is proof 
of strength and mdividuality—in no way discredit¬ 
able 

In a measure, his translation to the Upper House, 
in 192H, probably m no way satisfied his ambition 
ahd was a disappointment, marking as it did the 
close of his political career He had aspired to the 
highest ottice, beyond doubt, but pronounced idio¬ 
syncrasies of manner were against him he was 
outwardly ‘ too foreign ' to be acceptable To 
satisfy his aspiration, in his later years, he de- 
votefl himself to industrial rather than to political 
slbatesmanahip The spirit of idealism, which I have 
spoken of as actuating the father, became greatly 
operative in the son He showed himself to be 
^ted With a co-ordinating mmd, whilst his father 
had been constructive He entered into a discussion 
of the problems of labour and in the interests of 
‘ rationalisation ’—to use the fashionable word of 
the day—effected two great industrial combines 
Whatever assistance he may have had, there is no 
doubt that his was the guiding spirit, his the driving 
force To come back to chemistry, while the father 
was a true chemist, a highly original worker, who 
really made things, the son was like the modern 
physical chemist, who is more or less a visionary 
and a speculator in other people’s works, not a 
worker himself Apparently, the one cannot be 
the other Some of us contend that the physical 
chemist does not know enough chemistry to justify 
the certainty of hia opinions It is a question 
whether Alfred Mond knew enough to d^ with 
issues and problems of the complexity and raagm- 
tude of those he undertook Although scientific in 
his outlook, a systematic user of knowledge, he 
knew nothing of experunontal and physical science 
and cannot have had any real feeling for the in¬ 
dustries with which he was connected 

In effigy to day ho commands an Imperial j>osi- 
tion in Chemical Industries—his father on his right 
hand By a strange turn m the wheel of fortune, 
he was led to develop, on a colossal scale, the 


manufacture of ammonia from atmospheric nitrogen 
by the Haber Bosch process, so taking a step com¬ 
mercially antagonistic to his father’s perhaps most 
favoured enterprise ruinous also to the Chik|f 
nitrate industry It may be that one good turn 
deserves another industrial progress, so-called, tpo 
often seems to involve the supercession of earher 
workers The grave economic, political issue of 
the present universal industrial rush to our atmo¬ 
sphere, however, has yet to be apparent To make 
the inert active is always dangerous, if not an 
impiety, it well be a jump from frying-pau 
mto a bummg fiery furnace of soil destruction 
Father and son probably could never have ex 
changed places they were different natur^ 
Ludwig Mond kept pretty well within the hmits ol 
hiB abilities and sought competent assistance when 
going outside them to decide to what extent the 
son was Napoleomo and overstepped his, wiU not 
be easy One thing is certain, that like his father 
before him, he gave his full strength to whatever 
service he undertook Opimons greatly differ ae 
to the wisdom of his action—os to the competency 
of a system such os he sought to develop On 
account of the growing gravity of the industnal 
situation, the absolute ne^ of completely scientific 
management—in other words, of complete under 
standing—a full inquiry into the problem of control 
should be undertaken with all possible care and 
without delay The matter is already engamng 
attention abroad and such discussion is theref^ 
of immediate national importance to us It cSn 
not be undertaken by men of affairs alone—they 
have not the necessary breadth of knowledge 
Much is said of academic research as the main 
stay of industry and industry is bemg called upon 
to give support to the work At the moment, there 
18 great waste of energy and of funds, both national 
and private, on account of lack of co-ordination 
and dear cut views as to the purpose of the work— 
particularly because of the lack of competent super 
vision The great need m industry of full inquiry 
into the efficiency of the methods followed m its 
own management and conduct has yet to be re 
cognised in such direction, mdustnal research le 
imperative Hknry E Armstrong 


Southern Whales and Whaling. 


rpHE Discovery Committee appointed m 1923 
J- as a result of the findings of the Interdepart¬ 
mental Committee on Research and Development 
in the Dependencies of the Falklt^nd Islands is now 
issuing, under the general heading of “ Discovery 
Rejwrts a acnos of reports by the Committee’s 
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scientific staff and others on the investigataons 
being earned out in the southern hemisphere— 
mamJy regorebng the scientific aspect of whales and 
the whalmg industry As m other recent expedi 
tions, the reports are not published in any definite 
sequence of subject, but as the different stages of 
the work are completed The advantages of this 
procedure are obvious 

The principal industry of the Falkland Islands i** 
whaling, ana, since the inception of commercial 
operations m 1904, there has been a rapid 
the success of the mduatry The history of whiS'^lfc 
operations m other parts of the world has acted,as a 
powerful stimulant, both to the administrative con 
trollers of the Dependencies and to scientiflo experts, 
to gauge the eneots of excessive slaughteri^ of 
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whales and, if neoessary, to devise a system of regu¬ 
lation to maintflun the stock It is not feared that 
the whales will be actually exterminated—because 
^he mdustry must fail long before the whales are 
reduced to the pomt of extinction—but that the 
industry will collapse and the valuable supply of 
oil will be lost Any restrictive legislation, whether 
national or international, must be based on the 
findings of scientific research The prevention of 
waste at shore stations under the jurisdiction of the 
Government is a matter of routine, but the pro¬ 
tection of the stock of whales calls for more know¬ 
ledge than the scanty data at command can supply 
It IS, therefore, the object of these investigation b to 
i^hieve more definite and increased knowledge of 
whales on which to base methods of conservation, 
and to Mr Damley and Sir Sidney Harmer credit 
18 largely due for laying the foundations of this 
wlialing research 

Vol J, which was published during the early part 
of the post yeaj, contains the results of part of the 
work undertaken by the staff during the years 1925- 
1927, and consists of six parts, with a foreword by 
Mr E R Damley, chairman of the Committee 
The Station List which occupies the first part is 
more or less stereotyped, but the tabulation, 
opposite each station, of the hydrological observa¬ 
tions, including hydrogen ion concentration, oxygen 
and phosphate contents of the sea water at different 
Htrata, is a distinct advantage 

Jn the second port, the Director of Research, Dr 
Stanley Kemp, gives a brief outline of the aims and 
objects of the investigations, stating that “ the 
main object of the work is to obtain further informa¬ 
tion on whales and on the factors which influence 
them *’ Tins entails studies of the whales them¬ 
selves and of their environment Work at a shore 
station was considered essential and a marine 
laboratory was established at South Georgia, where 
the whales landed m the course of commercial 
operations were examined by the resident staff with 
the view of determining their specific identity and 
their relationship with similar types captured in 
other areas Concurrently with the collection of sta¬ 
tistics for racial studies, investigations were under¬ 
taken on the anatomy of the whale to elucidate 
the fundamental points m the life history of the 
species As commercial whaling more or less ceases 
dunng the antarctic winter, the observations at the 
laboratory at South Georgia do not cover the full 
reproductive cycle, so that a transference of the 
staff dunng the southern winter was made to South 
African waters, where similar work was continued 
on the whales landed at Saldanha Bay The study 
of the environment of whales could only be attackea 
by observations at sea, and it was considered 
necessary to have two ships to cover the enormous 
area in which observations would have to be mode 
to oope with profitable lines of research The 
£hscovery^ Capt Scott’s famous ship^ purchased and 
ppeoially refitted, was commissioned in October 
ld25, as the larger ship, for the major part of the 
oceanographical work, while the smaller WxUtam 
Scortaby, built on the hnes of a whale catcher, was 
designed for the pursuit of whales, with the primary 
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object of shooting numbered discs into them m an 
attempt to get actual data as to their migrations. 
The general proCTamme of investigation follows 
very closely on the bnes adopted for the study of 
commercial food fishes by the International Council 
for the Exploration of Northern Seas 

In the same report, the equipment of the ships is 
discussed by Dr Kemp and Mr (now Prof ) A C 
Hardy The structural alterations in the Discovery 
and the fittmgs for the working of the most modem 
scientific apparatus are described in detail (see also 
Natitrk, June 20,1925, p 050) There are numer¬ 
ous diagrams and photographs illustrating the 
various points The WxUtam Scoreaby was bmlt to 
the specifications of the Committee on the lines of a 
whale-catcher and was further adapted for com¬ 
mercial trawling Apparently she has turned out 
to be very efficient as a sea going ship and trawler 
but only moderately successful, so far as the ex¬ 
periments have gone, for shootuig numbered discs 
into hve whales—probably because of the ship’s 
larger size, slower handling, and increased noise 
in commrison with the usual whale catcher The 
typo of mark, however, its size, and the method of 
snooting, from a rifle which is effective only at a very 
short range, seem to affect the sucoess of the opera¬ 
tions Several methods of marking have been and 
are being tried, mostly by Norwegians, but there 
appears to have been a lock of success in all of them 
The problem is most difficult and its solution is 
absolutely essential for the success of the investiga¬ 
tions, but no doubt every effort is being made to 
obtain successful results In the same report the 
construction and fittings of the shore laboratory at 
Grytviken, South Georgia, are desenbed by N A 
Mackintosh, who was in charge of t his station Here 
the methods employed for countei acting intense 
cold and high winds form an interesting adjunct 
A further part is devoted to the seals of South 
Georgia and is by L H Matthews Attention is 
directed chiefly to a study of the natural history 
of the elephant seal, which has been the object 
of pursuit for about two centuries on account of 
its valuable comrnercial properties, and has under¬ 
gone considerable fluctuations m abundance of the 
stock The elephant seal is polygamous, as shown 
conclusively, if such proof were needed, by the 
photograph of a harem taken purposely during the 
Endurance Expedition in November 1914 and repro¬ 
duced in this publication Apart from this factor, 
which supports scientific selection in slaughtering, 
the sealing industry has been under efficient Govern¬ 
ment legislation since 1910, when special sanctuaries 
were set aside for the preservation of the species 
Smoe the beginning of the century the southern 
fur seal has b^n observed on rare occasions in the 
Dewndencies of the Falkland Islands, and the 
problem of re establishing the species m these sub- 
antarotio islands, with the view of scientific farming 
on the lines of the successful experiments by the 
United States Government at the Pnbylof Islands, 
has been receiving attention 
The section by Messrs Mackintosh and Wheeler, 
on southern blue and fin whales, with appendices 
by Mr Clowes, is a compendious report which 
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occupies about half the volume and is the result of 
the work on the whales landed from 1925 to 1927 
at the shore stations—Grytviken, in South Georgia, 
and Saldanha Bay, South Afnca A considerable 
part of it IS taken up with descnptions of the 
external characters of these two species and with 
tables of meafliirements of body proportions, with 
the view of establishing the specific characters of 
southorn whales and to define the limits of varia¬ 
tion This IS an essential part of the investigations, 
as information on the spocific, sub specific, or racial 
relationships with BimiJar whales in other areas is 
of fundamental and far-reaching importance From 
the treatment of their data, the authors are con¬ 
vinced that there are close resemblances between 
the whales of South Georgia and South Africa, and 
that there are no definite grounds for sub specific 
or racial distinctions Companson between the 
whales of the northern and southern hemispheres 
has not so far been attempted, at least on a large 
scale, but the data which are still being collected 
will, no doubt, be utilised for fuller statistical treat¬ 
ment in the near future 

Examination of the stomach contents formed a 
routine part of the programme The results were 
interesting, m so much as all the whales (excluding 
the sperm) were found to be feeding on Crustacea— 
and chiefly, if not exclusively, on EuphausisB, E 
euperba at South Georgia and E recurva at South 
Afnca This is an interesting and im^rtant point, 
which no doubt will be supplemented by observa¬ 
tions from other southern areas So far as the fin 
whale 18 concerned, this species in the northern hemi¬ 
sphere 18 known to be a mixed feeder and to subsist 
largely on fish, but it is considered to be solely a 
plankton feeder in the south 

Routine measurements of the thickness of blubber 
were also made with the view of establishing any 
seasonal increase or decrease and specifying its 
relation to the food supply Tliickness of blubber 
has a definite bearing on oil production, hut, apart 
from seasonal variations, information is desired on 
other points, such as thickness in propoition to 
length of whale, involvmg a study of physical 
maturity, and in females, the conditions during 
pregnancy and lactation In pregnant females the 
blubber is abnormally thick, but in whales gener 
ally there is a relative increase m thickness of the 
blubber with mcreasing whale length Whales as 
a rule were found to be fatter at the end of the South 
Georgia season, while the thickness decreased in 
South African waters 

The anatomy and physiology of the reproductive 
organs have formed an integral part of the researches, 
and much ^ood fundamental work has been done 
on the ovaries, mammary glands, and testes The 
evidence available from these observations has been 
used m the interpretation of the breeding habits 
and growth of whales, but information from other 
sources, such as the oocurrenoe of foetuses, the 
seasonal movements and habits of whales, has been 
utilised in piecing tether the life history and re¬ 
productive cycle, Ine conclusions drawn from the 
investigations rest ultimately on breeding and feed¬ 
ing mictions, which m the present state of our 
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knowledge are more or less assumed from droum- 
stantial evidence to be north and south, but these 
deductions would be enormously enhano^ in value 
if supported by direct evidence through the oaptuxt^t 
of even a few marked whales 

Apart from this apparent weakness, which is 
largely due to the nature of the work on whales 
caught commercially, the authors have made good 
! use of the data at their command and have given an 
acceptable estimate of several fundamental mints 
on which accurate diagnoses are essential Thus, 
they have defined the mean length of sexual 
maturity for— 

Blue Whales, Female, at 23 7 metres (77 ft 9 m ) 

„ „ Male, „ 22 (74 2 „ 1 ^ 

Fm „ Female, „ 20 0 „ (65 „ 7 ) 

„ Male, ,,19 5 „ (63 „ 8 „ ) 

The pairing season takes place prmcipally from May 
to August, with a maximum m June to July for both 
these species, but, as stated, the results mdicate, at 
least for the fin whale, a protracted period over 
seven or eight months The authors ore convinced 
that whales are polycBstrous, and that if impr^na 
tion be missed during any period of ripening of an 
ovum, there are traces of this occurrence m the 
ovanes as corpora lutea of ‘ ovulation * The fre 
quenoy of this feature is unknown, but it does not 
strengthen claims to a breeding concentration and 
complicates the estimation of age by reading of the 
number of old ovarian scars The length of the 
period of gestation has been estimated at a httTe 
more than ten months for blue whales and eleven 
and a half months for fin whales, with possible 
variations according to the tune of impregnation 
Tins conclusion has been drawn largely from an 
examination of the foetuses obtained durmg the in 
vestigations and from the records of the smallest 
calves, which latter were extremely few From the 
same evidence the season of parturition was defined 
and the period of birth of the calves was stated as 
mostly April and May for blue whales and June and 
July for fin whales The accuracy of the determma- 
tions, however, depends largely on the question of 
the representative nature of the material examined 
The length at birth has also been estimated m a 
general way and probable estimates have been gireft 
as 7 0 metres (23 ft ) for blue whales and 6 6m 
(21 ft 3 in ) for fin whales The average len^h 
at which weaning takes place has been more dim 
cult to determine, as the data on which the estimate 
has been made are rather scanty, but the rate of 
growth of the calf during the nursing period has 
been approximated with the help of data supphed 
to the Bntish Museum by the whakng companies at 
South Georgia and at South Afnca The duration 
of the nuramg penod has been put at about seven 
months for blue whales, and for the fin whales, on 
slightly less representative matenal, at six months 
Dunng this penod the astonishing result has em^ed 
that the blue whale calf more than doubles ite^ 
length, while the rate of growth of the fin whole ci^ 
is also rapid but not quite so considerable The 
subsequent growth of the adoleeoent whale to sexual 
matunty agam rests a aood deal on conieoture, but 
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there Be&aoM soifioient justification for the authors' 
interpretation of the available statistics that sexual 
matunty is reached at the end of the second year, 
at lengths already stated for each species No 
definite method for determining the age of whales, 
beyond the early stages, has emerged, though 
various studies have been made m this direction, 
but these have not advanced beyond the stage of 
fixing that the whale is either an old or a young one, 
for example, by the number of old soars on the skin, 
the condition of the vertebral epiphyses, and the 
number of old corpora lutea 
The application of the results obtamed to eco- 
nonuo conditions is discussed at some length, but as 
this necessitates a thorough understanding of the 
whole stock of whales, the Question will have to be 
considered from all points ox view The arguments 
put forward by the authors refer to the particular 
areas m which the investigations were made, and 
rest largely on the assumption that there la little 
discrimination in the kiUing of the whales in any 
particular area, and that the nature and composi¬ 
tion of the catches are likely to be fairly representa 
tive of the whale population The problem of 
tiuttuations m the number and condition of whales 
requires a lengthy senes of observations, but several 
interesting points are touched upon in the present 
report which, with a fuller knowledge, may prove to 
bo of great importance Much is made of the con¬ 
centration of whales m the area of the Falkland 
Islands, and some of the causes for this concentra¬ 
tion are given considerable prominence, but there 
are a few million square miles of sea round the 
antarctic bamer still unexplored, and it may well 
be that other features will emerge which will call for 
intensive study In the history of whahng opera 
tions in the northern hemisphere, it has l^n im¬ 
pressed on us that the ioctw operandt has shifted 
from one looahty to another, and that m each case 
the kilhng off of the whales almost to extinction in 


any particular region has not been followed by a 
return to the region of the same type of whalee to 
niunbers sufficient to resuscitate the mdustry Thii 
18 , meantime, an unexplamable pomt, but one that 
retires attention 

The fifth part is a purely scientific report 
Dr H A Bayhs and deals with the first oonsign- 
ment of matenal belonging to the parasitic Nema- 
toda and Acanthocephala collected from whales, 
seals, and fishes Five species of Nematoda and 
three of Acanthocephala are described as new to 
science These are interesting from the pomt of 
view of the distnbution of their hosts 

Another section by Mr L H Matthews is on 
the birds of South Georgia Thirty one species are 
listed as having been ohservod at the island both 
by himself and by previous observers Tlie text is 
m the form of brief notes on the species, except in a 
few cases, for example, the Albatrosses, where the 
breeding habits are described from the writer's 
original observations In most cases a populsir 
name is given to the species, but one misses familiar 
terms like Night Hawk for the Ca^ Hen, Poddy for 
theShoathbill, Nelhe for the Giant Petrel, and Johnny 
for the Gentoo Penguin Nineteen species were ob¬ 
served nesting, while other six are quoted from 
previous observers as breeding on the island Fre- 
getta 18 recorded as being observed only by the 
Transit of Venus Expedition at Royal but the 
scientific members of the Endurance Expedition 
observed a pair of those birds at close range at 
Larsen Harbour m November 1914 The report 
opens with a curious mistake as to Shackleton's 
itinerary on the famous boat journey m April and 
May 1910 from Elephant Island, South Shetlands, 
erroneously stated noro as South Orkneys, which, 
by the way, has also been overlooked in the list of 
corrigenda There are twelve plates (three m 
colour) attached to the report, and many of the 
figures are exceedingly good and most useful 


The New Zealand Earthquake of Feb 3 


By Dr C 

O UR knowledge of New Zealand earthquakes 
extends over little more than a hundred years 
Since 1814, when missionanes first landed m the 
islands, there have been four great earthquakes— 
m 1820, 1848, 1865, and 1929—but none of these, 
unless it bo the earthq^uake of 1856, can be com¬ 
pared with the shook that on Feb 3 brought rum 
to Napier and other towns m the North Island 
Gertainly none has been so destructive of life On 
June 17, 1929, 17 persons were killed during the 
Murchison earthquake, in all previous earthquakes 
smee 1848, not more than seven During the shock 
of last week, at least 140 lives were lost, and the 
number may be moreased when the nuns of the 
lan^ bmldmgs have been search^ 

'Die earthquake occurred at 10 48 a h and lasted 
for about two mmutea The pnnoipal towns 
damaged are Napier and Hastings Napier lies on 
the shore of Hawke Bay, and the houses that 
suffered most are those m the busmesa quarter, 
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built for the most part on land reclaimed from the 
sea Hastings is an inland town about 12 miles 
south south-west of Napier The other places at 
which buildmgs are damaged or hves have been 
lost he withm or near a band about 46 miles long 
and 12 or 16 miles wide running south south west 
from Napier or parallel to the coast hne to Waipu- 
kurau It is in the neighbourhood of Napier, 
however, that the matenal damage is greatest 
Railway hnes there are buckled, roa^ are fissured, 
and many landsbps have occurred, especially to the 
north of the town 

The earthquake was recorded atKew Observatory 
at 11 h 6 m 52 s , p m (G M T ) on Feb 2 , the 
amphtudes of the movements were about twice 
those caused by the earthquake of Jime 17, 1920, 
and the total duration of the disturbance was about 
four hours 

One of the most mteresting features of the 
earthquake is the nse of the land about Napier 
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The pool in the harbour known aa the Iron Pot, 
where fishins boata and small steamers hitherto 
lay, IS now dry land According to the report of 
the Governor-(leneral, the bed of the harbour has 
been raised in places by 18 feet It seems clear 
that the nse of the land was not abrupt, for 
steamers left the harbour and proceeded to sea 
“ on account of the anchorage shallowing rapidly ” 
For many years, slight earthquakes have been 
frequent in the Napier district In the list of New 
Zealand earthquakes from 184S to 18iK) drawn up 
by the late Mr 0 Hogben, at least 27 earthquakes 
hod their origins in this zone 

Though the stronger earthquakes of New Zealand 
can scarcely be ranked with the greatest of some 
other lands, they have all been accompanied by 
notable displacements of the earth’s crust In 
1826, a cove in the South Island about 80 miles 
north of Dusky Bay was converted from a safe 
anchorage for sealing vessels into dry land The 
earthquakes of 1848 visited the northern part of 
the South Island A great rent was then formed 
in the mountain chain runiung south south west 
from (^loudy Bay, and was traced for a distance of 


[Fbbbuaby 14, 1031 

60 miles Dunng the Wellington earthqnaJu of 
1866, a tract of land at the southern end of the Ncvlli 
Island measuring 4600 square miles was uplifted 
from one to mne feet The fault along which the 
greatest movement occurred runs along the eastern 
flank of the Remutaka range, and the nearly vertical 
scarp was traced for a distance of about 90 miles 
Lastly, with the earthquake of 1929, which 
occurred in the north west portion of the South 
Island, the ground on the east side of the White 
Creek fault was shown, by the renewed levelling 
of the distnct, to have risen at one pomt by 
16 ft 1 in 

The investigation of the recent earthquake by the 
competent seismologists of New Zealand and the 
re levelling of its central area can scarcely fail to 
add greatly to our knowledge One of the most 
mteresting points to be detemunod is the connexion 
of the earthquake with the fault or system of 
faults that was in action in 1855, for though 30 
miles or more to the north north east of the end 
of the fault scarp of that year, the meizoseismal 
area seems to he along, or not far from, its hne of 
continuation 
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Mr A B Bassft, F R S 
iLFRED BARNARD BASSET was born on 
July 25, 1854 He was educated at Tnnity 
College, Cambridge, and graduated in 1877 as 13th 
wrangler, a position which could scarcely have 
represented his real mathematical attainments 
He was called to the Bar at Lincoln’s Inn m 1879, 
but not being under the necessity of adopting a 
profession, ho soon abandoned the law, and, apart 
from the duties of his private station, devoted him 
self mainly to mathematical research 

From 1883 onwards Basset produced a succes 
Sion of papers on apphed mathematics, mainly on 
subjects suggested by current discussions The 
‘ classical ’ hydiodynamics had at that time a great 
fascination for a number of rising mathematicians, 
and Basset’s own contributions m this kind to the 
Proceedings of the (’arabndge Philosophical Society, 
the London Mathematical Society, and the Philo 
sophical Traywar/icw? were of distinct merit Among 
the numerous subjects which he treated we may 
mention the equilibrium of revolving fluids, and the 
theorems of Dinchlet and Dedekmd, the interest in 
which had been revived by Bryan, GreenhiU, and 
Love At a later stage he attacketi the theory of 
elastic plates and shclU, which was then a matter of 
controversy, and was led to recognise independently 
the true explanation of a rather senous difficulty 
Mention should also be made of his work on viscosity, 
and in particular on Boussinesq’s problem of the 
variable slow motion of a sphere in a viscous fluid 
These are only a few items out of the long list which 
appears in the Royal Society s catalogue 

Basset’s work wag distinguished throughout by a 
romarkable command of analytical methods As 
an example, it may be noted that he was an expert 
in the uae of Bessel functions, and discovered new 
reeults ui this connexion, at a time when the theory 
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was only lieginmng to be familiar to English apphed 
mathematicians Ho was elected a fellow of the 
Royal Society m 1889, and was vice president of the 
Mathematical Society in 1892-93 

Basset was also the author of several able treatises 
A work on hydrodynamics, m which he incorporated 
much of hiH original work, was published m 1888, 
and (lid much to promote the interest in the subject 
This was followed m 1892 by a treatise on physical 
optics, another of his favourite subjects, to which 
he devoted immense pains, but which scarcely met 
with the recognition which it undoubtedly deserved 

At a later period, Basset turned his attention to 
pure mathematics, and produced two text-books, 
on cubic and quartic curves, and on solid geometry 
But his interest in scientific matters, and his 
relations with mathematical contemiKiranos, seem 
gradually to have faded, partly no doubt owing 
to failing health, and he lived m great retirement 
at his seat in Berkshire He died on Deo 5, at 
the age of seventy six years H L 

Dr F M Turner 

Db F M Turner died unexpectedly on Jon 17 
at the i^e of sixty-four years, after a surnoal opera¬ 
tion Educated at Cambridge and Guy^s Hospital, 
he was for thirty-four years the loved and respected 
superintendent of the South-Eastern Fever Hospital 
at New Cross He was an acute student of infec¬ 
tious diseases, and pubhshed notable work on return 
cases of scarlet fever in 1906 and on the relation 
between vaccination an4 smallpox m Exometrika in 
1906 and 1907 

Dr Turner was a man of insatiable curiosity 
and had wide mterests outside his immediate pro¬ 
fessional concerns, especially m fresh water biok^ 
and the keeping of aquana, in which he had a happy 
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knack He read widely and always maintained a 
keen interest m fresh developments of biology He 
took a large part in the investigation of the inhent- 
^ce of sinistrality in Ltfnncea perema with Boycott, 
Diver, and Garstang, recently published m the Ph%l 
Trans , and mcidentally made a number of valuable 
measurements of the factors which influence the 
rate of growth of water snails * Semper’s law * 
particularly attracted him, and he succeeded in 
showmg fairly conclusively that the larger size of 
individuals reared in larger volumes of water is due 
to the greater supply of food He also made a 
number of ongmal observations on the kinds of 
algee actually eaten by snails, and of their pre¬ 
ferences and dislikes for different species Some of 
hiB results are published m the NaJturalist (p 231, 
1926} and the Essex Naiuraltst (p 48, 1927), but 
many of his problems were waiting for the further 
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experiments which he had planned to make when he 
retired this next summer 


Wb regret to announce the following deaths 
Mr J D H Dickson, senior fellow of Peterhouoe 
and author of numerous papers on thermodynamics 
and thermoelectricity, on Feb 6, aged eighty one 
years 

Mr D T Jones, C B E , chairman of the Fishery 
Board for Scotland, on Feb 4, aged sixty five years 
Dr C Krumwiede, jirofessor of hygiene and bacterio¬ 
logy at New York Umversity, assistant director of 
the research laboratory of the Health Department 
of New York and past president of the Society of 
Amenoaii Bacteriologists, on Dec 28, aged fifty one 
years 

Dr Albert Schammelhout, secretary of the Inter¬ 
national Pharmaceutical Fetleration and an honorary 
member of the Pharmaceutical Society of Great 
Britain, on Jan 20, age<l sixty years 


News and Views. 


Eably this year we hewi the pleasure of offering 
congratulations on behalf of scientiflc workers generally 
to Sir Ernest Rutherford on the barony conferred on 
limi by H M the King, announced in the New 
Y^eai’s Honours List (Nature, Jon 10, p 65) A 
further proof of the world wide recognition of his 
brilliant achievements is the award, which we are 
glad to announce, of the Echegaray Medal of the 
Royal Academy of Sciences of Madnd This medal 

founded by the Academy m honour of Serloi D 
Jo66 Echegaray, its president from 1901 until 1916, 
and IS awarded tnennially to any person, Siianiard 
or foreigner, who shall, in the opinion of the Academy, 
lm\e distingiushed himself to an eminent degrefj in 
one or other of the branches of science foi the pro 
motion of which the Academj exists Previous 
locipienta of the medal are Seflor Jos^ Echegaray 
(1907), Seflor Eduardo Saavedra (1910), Prince 
Albert I of Monaco (1913), Seflor Leonanlo Torres 
Quovodo (1016), Prof Svante Arrhenius (1919), 
Prof Santiago Ram6n y Cajal (1922) 

Om Feb 15 occurs the centenary of the death of the 
famous meelianician and engineer, Henry Maudslay, 
who was not only the founder of one of the most 
histone engineonng firms of London but also was the 
ongmator of important advances in machine tools and 
engine construction He was the first to construct 
sci-ew cutting lathes in which the slide rest is moved 
along the bed by means of a leading screw driven by 
< hange wheels, and it was from his interchangeable 
system of screw threads that Whitwortli afterwards 
developed the well known Whitworth system Bom 
in Woolwich in 1771. the eon of a soldier who ha<l 
become a carpenter m Woolwich Arsenal, Maudslay be¬ 
gem. work m the Arsenal at twelve years of ago and by 
eighteen hewl acquired such extraordinary mechanical 
skill that Bramah employed him on the construction 
of hiB locks Later on, at the age of twenty six, 
Maudslay set up m busmess for himself in Wells Stieet, 
and in 1810 founded the works m the Westnomster 
Bridge Road where, for nearly a century, manne 
engines were constructed for the Navy He was the 
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maker of the famous block making niBwhinery devised 
by Brunei for Portsmouth Dockyanl And among hia 
woikmen were Clements, who afterwards constructed 
Babbeige's calculating machine, Nasmyth, the m 
von tor of the steam hammer, and Whitworth Into 
all his work, Maudslay introduced mathematical 
accuracy, while hm constructions were all known for 
their beauty of propoHion The busmess ho founded 
was carried on until 1905 On his death, Maudslay, at 
his own desire, was bunod in Woolwich churchyard, 
whore a monument recalls his ments as an engineer 
and a man 

The Royal OommiHsion on Transport, m its final re- 
j)ort on the co ordination and development of transport 
in (jreat Hntain (see also p 225), considers that of the 
two mam causes of the present difficulties of railways, 
the long continued dejiression in trade, especially m 
the ‘heavy * industries, is the more important, though 
roatl competition will be a moie permanent adverse 
factoi To meet such competition, a thorough over 
hauling of railway schedules, with speeding up of 
services and improved conveniences, includmg the 
removal of irritating conditions, I'evision of fares, and 
inereas 0 <l seating accommodation on mam Ime trams, 
are recommended In regard to grouping under the 
Railways Act, the report recommends that each 
company should confine its attention to the needs of 
its paiticular area, that joint lines sliould be merged 
and the traffic pooled at points served by two or more 
railways Elei fnficatioii of all suburban services 
where there is intensive ysissenger traffic, the closing 
of little used and unremunerative branch lines, and 
piogress in the use of laigcr waggons and of containers 
are other recommendations In regartl to rood trans 
port, expenditure on by pass roa<ls but not on new 
arterial roads is recommended, and the activities 
of tlie Ministry of Transport should be concentrated 
on the complete reconstruction of many existing 
roods, the widening of roods, improvement of rood 
junctions and lines of sight, strengthening of weak 
bridges, freeing of toll roads £ind bridges, and the 
progressive reconstruction of built up areas 
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Thk members of the Royal Commission on Transport 
are satisfied that users of motor vehicles are in general 
fallalV taxed, but that the ratepayers’ burden m re 
spect of roads is too groat, they recommend that no 
proceeds of taxation from motor vehicles should bo 
diverted from the Koatl Fund, but that the present 
proi>ortion between ratepayers and motorist should 
be reverw>d The diversion of heavy goods traffic 
from the railways to the roads should be discourageti, 
steel tyres abolished, end pneumatic tyies used on 
all motor vehicles The report recommends that no 
additional tramways should be constructed, and, 
without laying down a definite time bruit, that they 
should gradually be roplaceri by other forms of trans 
port Certain canals are considered as still possessing 
real value as a means of transport, but they require 
rationalisation and development, although there is no 
temtoiy where the construction of a new canal would 
he regarded as a senous proposition A number of 
the smaller ports have boon allowed tn fall into a state 
of decay, and the flj'st stop to be taken towards assisting 
coastwise shipjnng is the improvement of the ports 
used by coasting vessels In future roa<l construction 
jirogrammes, the rociuirements of harhoui areas should 
receive a prominent place The Commissioners are 
of the opinion that, m pnne iple, it is undesirable that 
one foim of tianspoit should own docks and harboura 
to which access by other means of transport is required 
A public trust IM consideitMl the best kind of authority 
to own docks and harbours, altliough transfer of the 
majority of railway owne{l docks and harbours is 
not recommendeil In legard to co onlination, the 
appointment of a small ^xnnanent advisory oouncil 
on transiwrt, to study transport problems both 
generally and m particular arems, and to advise the 
Ministry on action which might be usefully t^iken to 
promote the co ordination, unprovemoiit, and develop 
ment of transport generally, is the only re<ornmenda 
tion made, although the fa turn of co ordination is 
discussed 

The debate on the second reading in the House of 
Commons of tho Representation of the People (No 2) 
Bill took place on Feb 3 Several points in con 
nexion with univemty representation in parliament 
were diacussetl during the debate Statistics were 
quoteil by Sir J Withers, who stated that of tho 
12,000 university voters (Naturf, Jan 31, p 183), 
10 iier cent are living abroad, not, os boa been 
BUggeated, os pleasure seekers, but os tea planters, 
consuls, Civil servants, and men of busmeHS Ho con 
^idered their votes of groat value, especially where 
foreign policy is concerned He protested strongly 
against the proposed abolition of the university vote, 
on the grounds that the proyKisal woe the result of a 
oynioal bargain for party advantages, to get nd of 
ConBervative members of the House, rather than a 
oonsideration of the public interest Miss Rathbone 
pointed out the value of such representation, m that 
apeoial channels were thus supplied through which 
mental training could express its views 6ir Graheun 
Little stated that the reason for the removal of the 
twelve members had been qmte frankly shown by 
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Mr Clynes, when he said that those members were 
mainly Conservatives 

In defence of the Bill, especially the question of tfae 
abolition of university votes, Mr Ramsay Macdonald 
said tliat, at the present time, university representa* 
tion 18 simply plural voting If any institution in the 
Country requires special representation, it certainly is 
not tho universities The iimversities pervade the 
whole atmosphere of the House, they are represented 
m every parly and on every bench, because of the 
culture and enlightenment which the umversities have 
spread among all classes of society On Feb 2, dunng 
the motion for tho second reading, Mr Clynes said 
that whatever else university members may have ex- 
hibiteil, they have shown m the quality of their woric 
in the House of Commons a lack of knowledge of 
public needs Mr bhaw, dunng the debate, expressed 
the view that university graduates should be content 
with tlie influence which their university traimng can 
give them in the commumty, without asking for a 
separate parliamentary vote At the division, 296 
votod for the second reading and 230 against, giving a 
Oovemmont majority of 63 

The goneial secretary, Prof 'C Mane, of tho com- 
miitoo for the publication of the “ Annual Tables of 
Constants and Numerical Data (Chemical, Physical, 
Biological and Technological) informs us tliat Dr 
M Volmer, professor of physical chemistry and electro¬ 
chemistry at the Technischc Hoohschule in Berbn, haa 
been elected a member of the permanent committee,’ 
and Prof M Budenstein as honorary member of this 
same committee Prof W A Roth, editor of Lon- 
dolt Bfirnstom Tables has agreed to participate in 
the eihting of the thermo chemistry sections of the 
forthcoming volumes These nominations of Gorman 
representatives are greeted with particular satisfaction, 
as they put an end to a situation for which events 
alone wore responsible, but which were no less re¬ 
grettable from a st lentifio |X)int of view 

AcroRDiNQ to the tenth annual report of the 
British Electrical euid Allied Industries’ Association 
(ERA), bemg presented at the emnual general meet- 
ing on B'eb 13, tho Association’s income seems to be 
assured, and will, it is hope<], soon reach £50,000 a year^ 
The work has recently been reorganised so aa to secure 
that research is undertaken for the benefit of the 
industry as a whole and not merely for particular 
sections of it Provision has now been made to wind 
up all * confidential researches ’ at tho end of the year, 
the rights of interested sections in oertam confidential 
work being safeguarded Some of the work done is 
mamly of technical mterest, but some of the reports 
disclose phenomena which are of a more general 
mterest At first sight a report of tho effect of storage 
in a warm atmosphere on the properties of adhesive 
eleotnoal msulating tapes seems purely technical ; 
but it may well give rise to research of mterest to 
physicists The research on the heatmg of cables 
buried deeply m the earth has led to important oga- 
elusions The experiments show that the thermal 
resistivity of the soil diminishes with the depth, and 
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lenoe oMw carrying heavy currents can get nd of 
yxore of their heat than had been anticipated Thu 
trends to compensate for the greater distance from 
bhe earth’s stirface, and so the carrying power of 
ieeply buried cables is not necessarily worse—and is 
jideed sometimes better—^than that of cables buned 
5 nly two or three feet below the surface This is 
generally due to the fact that tho soil is more com 
pressed at the greater deptlis The experiments 
show the necessity of studymg closely the difficult 
problem of the movements of the moisture m the aoil, 
under the influence of the thermal gradients due to 
the heating of the cables Methods have also beer 
ievised of improving the thermal conductivity m the 
neighbourhood of the buned cables 

Thb Hurter Memonal Lecture dehveietl by Prof 
G T Morgan before the Liverpool Section of tho 
Society of Chemical Industry, on Jan 16, gave a 
survey of recent developments in organic syntheses 
through the use of pressure The onginal impetus in 
this field came in the production of intermediates for 
dyestuffs, and tho oxpenence thus gained by tho great 
German firms was of fimdamental importance m the 
development of the ammonia synthesis, and after 
wards, following the study of the reactions between 
rarbon monoxide and hydrogen at high temperatures 
and pressures m presence of catalysts in tlie manu 
facture of methyl alcohol Prof Morgan is still hoj>o 
ful that the synthesis of ethyl alcohol and higher 
aleohols is possible, without a simultaneous loss of 
Taibon monoxide, by complete reduction to methane 
Dealing with oxidation imder pressure, the production 
of aa' dipyrryl, with a bispyrryjiyndine, which gi\es a 
rt'maikably stable ferrous co onlination comiioimd 
with iron, from pyndino and anhydrous feme chlonde 
at 360^ and about 50 atmospheres, was cited Refer 
once was also made to studies on the Kolbe Schmidt 
rt action and on tho actum of carbon dioxide on 
plunolfl and on amines in the presence of anhydrous 
metallic chlorides, which are still yielding results of 
importance m the dyestuffs held Prof Morgan be 
heves that a systematic study of high pressure re 
actions will lead to discovenes whereby the use of 
]ni«sure may be partly oi entirely avoided, and {xnnts 
out that, os the discovery of more effective catalysts 
lowers reaction temperature, high pressure synthesis 
should approximate more closely to the elaboration of 
(omplex carbon compounds, associated m Nature with 
the vital ewjtivitiea of plants and animals 

An interesting legislative experiment is apparently 
to be made in the Unitetl States Science Servtce 
reports that Congress has unanimously passed a law 
which gives to the man who pniduces new plants 
" the same encouragement and protection that the 
mventor of new mechanical or eloctnoal apparatus 
has received for more than a century ” New plants 
can be patented, and for seventeen years the breeder 
of a new plant will have a monopoly on its production 
It 10 added that, as yet, full procedure for handhng 
plant patents has not been worked out When this 
has been done, possibly the authonties may discover 
some difficulties m the way of this new legislative 
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project Plants propagated from seeds and froiA 
tubers are apparently excluded from its operation^ 
but fruit trees, ornamental shrubs, etc , which can be 
vegetfttivoly propagated come under its operation i 
it 18 not clear on what principle the tuber, a vegetative 
mode of piojmgation, should be excluded when other 
vegetatively propagated plants are included , but its 
exclusion may considerably reduce legal custions con¬ 
testing patents under tho new act It will be interest 
ing to see how the breeder establishes his claim to a 
new plant under the law If he states that hia new 
jilant IS the result of hybridisation between two named 
patents, how will this affect tho o]>eration of other 
broedors who desire to make the same cross ? Will 
the same effect bo luleil to follow, m law, if the same 
parents are used in the same manner uj>on another 
occasion ? 

At Da>tona Beach, on Feb 6. Capt Malcolm 
Campbell ]x*at the world’s land siieed record, which 
was set up by the lato Sir Henry Segrave at the same 
place on Mar 11, 1929 Major Segrave’s average 
speed over the measured mile was worked out as 
231 36226 miles jtei hour, and tJie new reconl achieved 
by Capt Campbell works out as 246 164 miles per 
hour Exceptional cre<lit is due to Capt Campbell 
for his feat, since conditions were far from good 
Visibility left much to bo desirtnl and the course was 
foiuid to bo uneven in places, especially at tho northern 
end Tlieso diawbocks dul not deter him, however, 
and ho set out, taking a fl> ing start of 6 5 miles, which 
js 1 5 more than usual His car, the Napier Campbell 
Blue Bird, was fitted with a supercharged Napier 
aeio engine, similar to those of the Supeimaune sea¬ 
planes used in the Schneider Tropliy contest m 1929 
Ttie engine develops more than 1400 horse power 
The spee<ls returned for Capt Campbell were 
southward run, 246 676 miles per hour, northward 
run, 245 733 miles per hour—or an average of 246 154 
miles per hour 

Cotton that has been grown entirely m England will 
bo displayed in the Empire Marketing Board’s stand at 
tho Biitish Cotton Textiles Exhibition which opens 
at tho White City, I-^ondon, on Feb 10 Less than 
30 miles from London there are ‘cotton fields’ com¬ 
plete with plants wliuh have flowered, fruited, and 
flouiwhetl for three generations Sjiocxmeuaof various 
typos of cotton giown m glass houses at the Rotham- 
sted Experimental Station will bo shown alongside 
cotton from seven Empire countries The plants have 
been grown for the pur^ioso of scientific study of 
‘ black arm ’ diHoase, whicli attacks cotton in the 
Sudan, Nigeria, and Uganda It w duo to a bewtemim 
which causes the young plants to wiU au<l die, and 
m another form, * angular leaf spot attaoks the 
loaves and prevents the plant from pro<luomg lint 
A grant has been mode by the Empire Marketing 
Board for a study of the causes and spread of infection, 
and how ‘ black ann * may be checked Six tanka 
have been erected m which the temperature of the soil 
and the atmosphere, tlie humidity, and the cunouat 
of light can be controlled by those m charge Tho 
workings of those tanka—tho only apparatus of its 
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kind in the country—are to be shown by means of an 
exhibit of photographs, and cultures of the disease 
will also be exhibite<l 

In continuation of the series of special exhibitions 
k) illustrate the resources of raw matonals of the 
Rntish Empire which have been given at the Imperial 
[nstitute, a special exhibition of the mineral i-esources 

the Emjiire will be opener! by Mr Amory on Feb 17 
rhia exhibition, besides bringing out some facts 
which aie little reahseil by the general public—for 
example, the vaat wealth of minerals jiroduoed within 
the Empire as compareti with the rest of the woild— 
will also show the utilisation of some of the lesser 
known minerals, which are nevertheless of great 
ipnportance Again it is not generally realised that 
^ j>er cent of the world*8 nickel outjiut, 90 per cent 
of the asbestos, and 72 5 }>or cent of the world’s gold 
output were produewi within the Empire m 1928 
Sir Robert Homo will give an euldress on the mineral 
resources of the Empire in the cinema at the Imjienal 
Institute at 6 30 pm on Thursday, Feb 19 The 
seating accommodation is limiteii, and those desirous 
of attending should communicate eaily with the | 
Seci*etary Imt>enal Institute, London, 8 W 7 There 
will also bo a special senes of mining films shown in 
the cinema throughout the exhibition Entrance will 
be free In connexion with the exhibition, the Institute 
16 publishing a handbook on the mineral resources of 
the British Empire 

It is annoimcod that a course of lectures on “ The 
Application of Anthro|x>logy to Practical Affairs m 
Africa ” will be given by the Rev Edwm Smith at 
the London School of Economics on Mar 9, 10 and 11 
at 6 P M The manner in which the lecturer will deal 
with his subject, as outlined m the announcement, 
suggests a thomuglily practical handling of the quos 
tion both m the interests of the future adminis 
trator and others concerned with native affairs and 
from the point of view of the scientific investigator 
Rapidly changing conditions among backward peoples 
must, sooner or later, bring the anthropologist face 
to face with the question of the best way to deal with 
his problems m the field Is his aim to be directed 
towanls the eluoiilation of native institutions, m so 
far os It IS possible to ascertain their original form, or 
u he to record them as they now are and register their 
function m changing conditions ? If anthropology 
IS to serve as an applied science, it may not appear 
that the matt-er is open to question This is, no 
doubt, one of the jioints which Mr Smith will discuss, 
and upon which Ins knowledge of African conditions 
entitles liim to respectful heanng In his first lecture, 
he will consider if we are on tlie right lines, in view of 
the Government’s declaration with reference to the 
value of anthropology In his second lecture, Afncan 
family life and the regulation of the sex unpulse will 
be considered as a type problem cmllmg for sound 
knowledge as a basis of any action , and m the third, 
he will deal with the changing African, and consider 
whether what the Afncan is becommg, rather than 
what African was, is a necessary study if anthropo- 
logy |s to help in the solution of African problems 
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In an age when iron is produced in enonnous 
quantities and when scrap iron is aoaroely worth 
picking up, it IS difficult to realise the conditions in the 
fourteenth century, when, as stated by Rogers, on a 
farm “ the most formidable item of expenditure on 
the supply of necessary deail stock was the annual 
cost of iron The value of iron then was probably 
well over £100 a ton m our money, and even m the 
latter half of the seventeenth century wrought iron 
was twice as dear as rolled lead Such are some of the 
statements given in the authoritative paper by Mr 
J W Hall on “ The Making and Rolling of Iron ” 
contained m the recently published vol 8 of tlie 
Transactions of the Newcomen Society Originally 
produced direct from ore m quantities of 7 lb at 
time, * manufactured iron * even 250 years ago was 
marie m a finery not much bigger than a smith's fire 
One great difficulty was the limited supply of char 
coal, and betwesen 1720 and 1750 the mak^pf bar iron 
in the whole of Great Bntam was only 250 to 350 
tons a week Tli© principal steps in the history of 
iron making include the use of coke in the blast 
furnace, Cort’s invention in 1784 of ‘dry* puddling 
on a sand bottom in a reverberatory furnace, and 
Joseph Hall’s improvement in 1839 when he lined his 
puddling furnace with a partially fusible oxide of 
iron, an improvement which completely established 
the reputation of South Staffordshire bar Brown’s 
first clittin cables for tlie Navy, costing 6d a lb , were 
made of this bar, and it is the chain cable trade which 
to day provides the chief outlet for the same matenaf 
In the working up of the iron, the tnp hammer was 
used with great skill, and such hammers were used for 
iron long after rolling hod been adopted for other 
metals Slitting mills were in us© m England m 1590 
Rolls for iron were first used merely for finishing to 
size, but Cort’s patent of 1783 laid the foundation of 
the existing methods of rolling sections 

A THiKD international conference on bituminous 
coal will be held at the Carnegie Institute of Techno 
logy m Pittsburgh, Pa , in November next, again 
organised by Dr Tliomas 8 Baker, president of the 
Institute of Technology Prominent fuel techno 
legists from all jiarts of the world will be invited 
to attend the conference In comiexion with the 
organisation of the meeting, Dr Baker has visited 
Europe to invite prominent scientific workers to 
sjieok at the congress The purpose of the conference 
will again be to present for discuBsion the results ol 
recent stuihes in coal, and particularly the economics 
of the now methods and processes that are being 
evolved The programme will include papers on 
carbonisation, liquefaction, and gasification of coal, 
by products of cool , the mechanism of combustion , 
cleaning of coal and its preparation for the market, 
pulverised fuels , power plants, and domestic heating 
The advisory board supporting Dr Baker inoludet 
J A Farrell, president of the Umted States Steel 
Corporation, J H Hammond, mimng engin^r, 
F B Jewett, president of fii© Bell Telepnont 
Laboratones, A W Mellon, Seorotary of the United 
States Treasury, F A Memok, president of th< 
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W 60 ting|bou«e aud Manufitottinng Company , 

A G I’ratt, president of the Babcock and Wilcox 
Company, H B Rust, president of the Koppers 
Company , M S Sloan, president of the New York 
Edison Company , G Swope, president of the General 
Electno Company , and W C Teagie, president of 
the Standard Oil Company of New Jersey It is 
hojied that the conference will assist in discovering 
new prooetsses and help the recovery of the coal 
industry 

The council of the Institution of Electrical Engineers 
has made the tenth award of the Faraday Medal to 
Mr Charles H Merz, a^well known electric power and 
traction engineer The Faraday Medal is awarded by 
■the council of the Institution, not more frequently 
than once a year, either for notable scientific or m 
dustnal achievement m eleotncal engineering or for 
conspicuous service rendered to the advancement of 
eleotncal science, without restriction eis regards 
nationabty, country of residence, or membership of 
the Institution 

The following appointments to the Colonial Agn 
cultural Service have recently been made by the 
Secretary of State for the Colonies Mr H Wolfe, 
deputy director of agriculture, Tanganyika Territory, 
to be deputy director of agriculture (plant industry), 
Kt'iiya, Mr N D Simpson, to be systematic botanist, 
('oylon 

The Empire Marketing Board has approved a grant, 
for two years, for an investigation into the technique 
of milk examination by the London School of Hygiene 
and Tropical Modicine The present standards for the 
bacteriological gra<]ing of milk were established in 
1023 It has since become clear that they are not 
Hiifliciently complete, and, in view of their great im 
jKJitance m socurmg a thoroughly reliable ‘ clean 
rnilk ’ supply, it has been decided to work out a now 
technique to be accepted as the ofhcial standard in nil 
cases of litigation 

Wk regret that an error was made m our reference 
to the new catalogue of lantern slides issued by 
Messrs Flatters and Garnett {Natubk, Feb 7, p 211) 
f'hief credit for this pnxluotion was given to Mr 
flatters We understand that Mr Flatters has not 
been in the business for many years, and that the 
compilation of the catedogue (especially the botanical 
Kcction) was due mainly to Mr Heniy Garnett 

The Wellcome Foxmdation, Ltd , is to erect a new 
medical and chemical research building at the comer 
of Gordon Street and Euston Road. London, W C 1, 
on the Site, 225 feet by 136 feet, now partly occupied 
by its Bureau of Scientific Research For many years 
the Foundation has maintamed medical and chemical 
le^oarch laboratones , but recent developments have 
made it necessary to co ordinate and extend these 
activities The new building will furnish the mldi- 
tional accommodation required, and be provided with 
the most modem research equipment The architect 
iH Mr Septimus Warwick 

The 1932 meeting of the Iron and Steel Institute 
'viH be held m the United States of America, tinder 
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the presideacy of Colonel Sir Charlee Wnght, Borti, 
Joint arrangements, with reference to ocean and in* 
land travel, are being made with the Institute of 
Metals, winch is also holding a meeting in the Umted 
States in 1932 The inclusive dates for the meetings 
€uid excursions are Sept 12-Sept 29 The cost of the 
trip will be approximately £125 for the round journey, 
the major portion of this may be paid in advMioe, on 
an mstalinent plan, which b^an this month Plans 
are under consideration for participation in some form 
by the Canadian Institute of Mining and Metallurgy, 
either at Toronto or Montreal, or both 

The thirty sixth general meeting of the Deutsche 
Bunsen Gesellschaft fur angewandte physikahsohe 
Chemie, the leading association of research workers, 
scientific workers, and technologists in Germany m 
the field of applieil physical chemistry, will be held on 
May 26-27 in Vienna The subject of the symposium 
will be “ Recent Progress in the Science of Metal* 
lurgy with particular reference to Light Metals ” 
The arrangements have been undertaken by Prof 
Specketer, director of the I G Farbonindoatne A G , 
managing director of the Qrieshoim Elektron works 

The harailay Society has arranged a general dis¬ 
cussion on “ Photochemical Processes ” to be held 
in the chemistry department of the University of 
Liverjiool on April 17 and 18 Several distinguished 
chemists and physicists fmm the Uniteii States and 
the Continent have been invited to attend the con¬ 
ference and to send contributions There will be four 
sessions, each with an introductory paper, which, like 
all the contributions, will be distributed previously, 
and taken as read The four subjects are “Molecular 
Spectra m Relation to Photochemical Change **, 
“ Photochemical Kinetics m Geiseous Systems 
“ Photochemical Change in Liquid and Solid Solu 
tions”, and “ Photosyrithesis ” The introductory 

pajx*rs res|>octively are by Prof R Meoke, Prof M 
Bodenstein, Prof Borthoiid, and Pi of E C C Baly 

From a recent aiticle in De Vtaachertj Courant it 
apjiears that the slipper limpet is multiplying in the 
waters of Zealand in HollamJ Frocjiiont warnings by 
the coastal fishery authorities at Amstenlam have 
been issued, pointing out the necessity of ext^rmin 
ating these parasites m their early stages As the food 
of the 8hpi>or limpet is the same as that of the oyster, 
it 18 feared that a great multiplication of the pest 
would have a serious effect upon the (juahty of the 
Zealand oyster '^Th© Ministry of Agnoulture and 
Fisheries desires to impress upon all persons who im¬ 
port Dutch or other foreign oysters, for the purpose of 
relaying, the importance of taking every precaution 
to avoid laying down oysters^ with slipper limpets 
attached to them Every oyster should be examined 
for slipper limpet spat before it is laid down, for once 
the slipper limpet has become established on an 
oyster ground, it is practically impossible to eradicate 
It 

Among the many hazards of mining, one of the 
most difficult to avoid is the production of sparks by 
impact of rook, or of steel pick and rock It has been 
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shown that the pickfi of meohanioal coal»outt«r8 can 
0 tnke sparks which will ignite firedamp In a recent 
report (No 62) issued by the Safety in Mines Research 
Board, M J Burgess and R V Wlieoler report ex- 
penments which show that sometunes the impact 
of a hand pick on suitable hard stone will ignite 
firedamp It wew not easy anti the work suggests 
that the production of suitable conditions is a rare 
occurronc-e m practice 

Mkshks !trano]s Edwards. Ltd , 83 High Street, 
Marylobonc. W 1, have just issued a useful little list 
of some 350 s€x;ond hand works dealing with the 
arctic and antarctic regions 

ApPLirATiONS are invited for the following ap 
pointments, on or before the dates mentioned -—An 
assistant aeronautical engineer in the Army Air 
Coriis of the Irish Free State-—The Secretary, Civil 
Service Commission, 45 Upper O’Coiinel! Street, 
Dublin C 8 (Feb 24) An adviser in greenkeeping 
at the St Ives Clreenkeeping Research Station— 
R B Dawson, St Ives Research Station, Bingley, 
Yorks (Feb 28) An assistant woman demonstrator 


m physics at Royal Holloway College—The Principal^ 
Royal Holloway College, Englefield Green, Sorrey 
(Mar 4) A professor of mechanical engineenng 
in the University of Birmingham—The Registrar, 
The University, Edgbaaton, Birmingham (Mar 9) j 
A director of the Institute of Plant Industry, 
Indore, and agricultural adviser to States in Central 
India and Rajputana—^The High Commissioner for 
India, India House, Aldwyoh, W C 2 (Mar 14) A 
head of Biological Department of Epsom College— 
The Headmaster, Epsom College, Surrey (Mar 31) 
A professor of philosophy at Kmg^s College, London 
—The Academic Registrar, University of London^ 
South Kensington, S W 7 (May 7) A part-time 
assistant master, qualified to teach biology, at thq 
Technical Institute, Gillingham—C CoUee, Medway 
Techmeal College, Gillingham, Kent A resident 
engineer at the Rotherhithe Works of the South 
Metrojxilitan Gas Company—The Secretary, South 
Metropolitan Gas Company, 709 Old Kent Road, 
8 E 15 A science master for physios at the Newport, 
Isle of Wight, Secondary School—^The Director of 
Education, County Hall, Newport, Isle of Wight 


Our Astronomical Column 


Jupiter without its SstelUtes —Mr W F Dennmg 
writ^ ** The planet Jupiter will be observed 
apparently without visible satollit/ea on Feb 14 
Cfn that evening at 8 61 pm the hrst satellite will 
commence its transit across the disc of its primary 
The fourth satellite will have previously begun its 
transit, while the second satellite will be nidden 
behind the planet, and the third will be suffering 
eclipse The temporary obscuration of the satellites 
will continue for more than 2 hours and 15mmut08, 
for at 9 6 pm the first satellite will complete its 
transit Jupiter has nine satelhtes, all but five are 
so famt that small telescopes caimot reveal them 
To View the planet devoid of all visible satellites is a 
somewhat rare spectacle Tho writer was privileged 
to witness it on Aug 21, 1867, with a 4j^ m re¬ 
fractor, and a delineation of tho appearance presented 
was afterwards given m the AaironomicdL Regtaier 
Repetitions of the phenomenon will occur in 1932, 
and one of these which occurs in November may 
possibly be seen at Greenwich 

Pluto —A recent Daily Science News BuUelin issued 
by Science Service, Washmgton, D C, reports 
that Dr S B Nicholson and N U May all, of 
Mount Wilson, have been studying the mass and 
orbit of Plulfb They first obtain^ corrections to 
Pluto’s orbit by applying perturbations by the large 
planets, the period appears to be very closo to 248 
years With tlie orbit thus obtamed they mves^ 
gated the mass that was mdioated by the observations 
of Neptime The two planeta were m conjunction 
m lon^tude in 1891, and at their least distcuioe apart, 
19 units, in 1896 l}iey made use of the data given 
by Dr J Jackson in his paper on Neptune’s orbit 
(Afon N<A Roy Atl Soc , June 1930) TVo different 
methods of treatment, one moludingr the other ex¬ 
cluding, Lalemde’s olmrvationB of 1796, gave for 
Pluto’s mass 1 08 and 0 72 in terms of the earth^s 
mass ^ 

Even the smaller of these masses require the 

diameter of Pluto to be at least 7000 nules, assummg 
that the density is unlikely to exceed that of the 
earth Such a diameter is not impossible,. With an 
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albedo the same as that of the planet Mercury, it 
would make the visuaj magnitude m opposition about 
14 The visual magnitude was statea to be bngbter 
than the photo^aphio one, and some of the estimates 
made it as bnght as 14 M Baldet, using the d3-inoh 
Meudon refractor, estimated the diameter os 0 2*', or 
about 4000 miles But the limbs would be so feebly 
illuminated that the real diameter may be greater 
than his estimate 

Solar Physics Observatory, Cambridge —The eight 
eenth annual report of the director of the Solar 
Physics Observatory, Cambnd^, covering the penod 
Aug 1, 1929~-July 31, 1930, shows satisfactoiy pro- 
m'ess, although much of the routme work has been 
hampered by somewhat extensive instrumental altera¬ 
tions, whioh, however, should greatly assist tho work 
in future In jiarticular may be mentioned tho instal 
lation of an electric Gemsh drive for the 36 moh 
Common reflector in place of the old clock drive, and 
the re designing of the spectroheliograph The loss 
which the observato^ has siistamed through the 
sudden death of the fust senior observer, Mr F E 
Baxandall, m October last, la referred to m appropnafe 
terms Mr Baxandall’s chief unfinished mvestigation, 
on the spectrum of ^ Lyr», has been edited by the 
director, with the collaboration of Dr F Hogg, 
director of the Amherst Observatory, and published 
as vol 2, part 1, of the AnnaU oj the Solar Fhystee 
Observatory An important addition to the instru 
mental equipment is a repstenng microphotometer, 
specially designed by the (^mbndge Scientifio Instru 
ment Co , m close collaboration with the aasistant 
director, Dr Carroll, the purohaae of which was 
facilitated by a generous donation from Mr J H 
Reynolds, honorary treasurer of the Royal Astro¬ 
nomical Society A full desonption of the mstrometit 
has recently appeared m the Monthly Noticee of tlia 
Royed Astronomical Socieiy On the meteorologies/1 
side, the results of a study, during the last five yeaAib 
of the disoharge of eleotnoity from an devated mstal 
iut during periods of disturbed weather oonditloaa 
ve been discussed m a paper presented to the Royal 
Society An extension of work is now in progrsai. 
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Research Items. 


A Ivory -^In Man for January^ Capt T A 

Joyce figures and desonbea a carved ivory ewer from 
Benin i^oently proMnted to the British Museum by 
the Christy Trustees The ewer is made of a section 
of elephant tusk oovennff an iron lining which is pro- 
Imaged mto a lip everted over the ivory leu^ket An 
wm foot also everted has been added at the base A 
wooden handle is fitted at the side, obviously a later 
addition^ as it cuts into the carved deei^ at the lower 
point of junction with the vessel 'Die entire ex¬ 
tenor of the ivory is oovenred with carving in rounded 
relief The ornament is arranged in two horizontal 
bands separated by a band carved m mterlaoed 
pattern At the bam of the ewer is a second band of 
interlaced carvmg In the upper register is repre 
sented a catfish, a centipede, a frog, a two headed 
bird, and a fish , m the lower an elephant’s head, a 
crocodile seizing a fish, and a grazms antelope The 
designs are excellent examples of the tendency to 
wards symmetry oharaoten^ic of artists of cdl ages 
The elegant’s head is seen from above, the tusks 
and ears have beoi curtailed to fit the space, and the 
trunk IS divided mto two diverging sections, each 
terminating m a human hand holmng a branch The 
specimen is believed to be unique It was probably 
carved soon after Portuguese p^wer began to spread 
on the west coast of Africa m the sixteenth century 
The shape of the ewer suggests European influence, 
but the artist has presei^red his native style ui all its 
purity The ewer is 0 2 m m height 


Ancient Coastal Cultures of Northern Peru —The 
results of a second Marshall Field Expedition to 
NTJrChem Peru m 1926 are described by A L Kroeber 
in vol 2, No 2, of the Memotrs^ Anthropology, of 
the Field Museum, Chicago The objective of the 
expedition was the coasted area between Lima and 
Nazoa, and the aim to determme the cultural relations 
of the northern and southern Chimu areas and the 
cultural sequence within each The cultural his¬ 
tory of the northern Peruvian coastal area may be 
summarised as follows (1) Early Chxrnu (formerly 
Proto-Ghunu) This affords the first archaeological 
evidence for a well developed culture of specialised 
type No oTigm or formative penod is known, and 
no attempt to connect it with Ecuador, Central 
America, or Mexico has proved valid The people 
built terraced, sg^all topped pyramids, higher than 
any erected in Peru The defiid were buned 

m rectangular Of^unbera. m a variety of positions 
(^id, copper, and their alloys, and perhaps silver, 
#ere meltM and cast Tm and bronze were unknown 
The pottery was the highest achievement of any 
South American culture or people (2) Middle or 
T^uanaco appears to be an ovemmnmg of an 
Intrusive culture, possibly people, from the high- 
tands It 18 represented at relatively few sites, ^d 
ohiefly from its pottery, which is m fragments (3) 
Laie Uhmu Fundamentally an emergence of Early 
CJmnu with^u^,ja 5 fments Now Chimu culture was no 
longer extended far to the 

north of mu the Deoe''^ domam Here it may have 
been ancient ana spread south At the moment 
of transition from premstono to histone, when the 
Inoas conquered the Cfumu area, the whole of the 
northern ooaet was under the influence of a ruler who 


l^ed at Chanohan Pyramids were no longer as hign 
m under Early Chimu, and had broad tops, which 
e^ere used for mterments The custom prevailed of 
j^aoing a small piece of copper m the mouth of the 
o^ad Metal was abundant ; but bronze articles 
were in a minority. In textiles, mountain wool gave 
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way to a preference for all-cotton fabrics Pottery 
hod settled mto a synoretised style of Lttle original¬ 
ity but facile elegance The conquest of the Inoas 
apjiears to have had little effect on Chunu culture, 
wmch indeed was externally prosperous and perhaps 
spreading up to the time of the Spanish Conquest 

Rice at Food —Among the populations of various 
countries the value of rice as a foodstuff is receiving 
moreasing recognition, with the result that the con¬ 
sumption IS gradually gamu^ ground Thus, in 
France, following an ^peal by Prof Aohard on b^alf 
of nee grown m the iWich colomes, the importation 
has recently risen by more than 30 per cent In Italy, 
however, the cultivation of noe, for from expandmg, is 
losing way, m spite of the fact that the soil am climate 
of ceiiain districts are admirably suited to the pro¬ 
duction of nee of the highest quality Moreover, al¬ 
though Italy could produce twice or thrice its actual 
consumption, very little nee is being eiroorted In 
an article published m the Rendteonh of the Royal 
Lombortty Institute of Science and Letters (Peurta 
11-16), Prof Luigi Devoto points out that the 
expenence of the past few years has fully confirmed 
the view that, when properly prepared, nee is of 
great value, not only to hembhy persona, but also 
to patients suffermg from infectious diseases, affeo 
tions of the du^tive oi^ns, certam skm diseases, 
obstmate lack ox appetite, hyponutntion, and a number 
of other oomplamts In view, also, of the large 
amount of labour employed m the cultivation and 
marketing of rice, the question is one of considerable 
national importance at the present time, and Prof 
Devoto emphasises the advantages that would accrue 
from more extended production and consumption of 
this commodity throughout Italy 

Weit Indian Fishes —H W Fowler, in his paper, 
“ The Fishes obtamed by Mr James Bond at Grenada, 
British West India, in 1029 ” (Proceedings of the 
Ai^ademy of Natural Sciences of Philadelphia, vol 82 , 
1930), records eighty species, two of which are new, 
and several others nro of special mterest, smoe the 
fishes from this nch region are very little known 
Figures and detailed descriptions are given of the two 
new species, Arxomrna bondi^ the first of this genus 
from the Atlantic, closelv related to the Hawaiian 
Anamma lurtda^ and Malacoclenns bondt, which is 
recognisable by its colour markings 

PoH®h Cladocera —M Ramuet has described the cla 
doceran fauna of the lakes m the coastal region of the 
Polish Baltic, “ Untersuohungen uber die Cfadoceran 
fauna des polnischen Oatseekustenlandes (Bulletin 
International dt VAcadimie Polonaise des Sciences H 
des Letires Classe des Sciences Math6matiques et 
Naturelles, sdne 3 Sciences Naturelles (II ), N 6 6, 
B II, 1930) There ore ten large lakes, from 3700 
metres to 380 metres m length and 900 metres to 
270 metres m breadth, and several smaller lakes of 
vfurious kmds, some of which are m the neighbourhood 
of peat moors The larger lakes have a moderately 
developed coast line, and ore without islands and 
deeply indented bays A short description of each 
lake with notes on the flora is given, ancl m some oases 
the more important animals Fishes abound m most 
of the lazm takes and usually the bivalve Dreisstnsia 
polymorpha is found m lajge quantities In the 
nrstematio portion a record is made of the species of 
Vladocera m each lake, which show a certam similarity 
ahd belong to a type characterised by the presence 
of piaphcmosama hrachyura, Daphnia cuouUatat and 
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Bomxna hngtroEtris Seventy species m all are now 
known from the coastal regions of West Prussia, 
moluding those from the Polish coast land and the 
Damig Free Territory The paper is well illustrated 
by photographs of the lakes themselves and their 
nuToiindings, and hy line drawings of the Cladocera 

Musculature of the Larral Shrimp —The report for 
1920 on the Lanceuitlnre Sea-Fisheries Laboratory at 
the University of Liverpool, edited by Prof James 
Johnstone and Dr R J Daniel, contains papers on 
bhe hydrographic observations made during 1926-29 
by Dr Daniel, on the surface drift bottle oimenments 
in the Irish Sea, July 1925-June 1927, by Dr Daniel 
ind Miss Mabel Lewis , and on the abdommal muscular 
system of the zoea and mysis stages of the shrimp 
'Crangon vulgariA) and their bearing on phylogeny, by 
Dr Daniel The hydrographical investigations nave 
been carried out with the assistance of grants from 
the Muiistry of Agriculture and Fisheries Sea water 
-^mples were collected from the Irish Sea between 
Holyhead and Dublin, and at the same time drift 
bottles were liberated from the places where the 
Evater samples were token Dr Daniel’s work on the 
musculature of the larval shrimp is of much mterest 
Following his former papers dealmg with the adult 
ihrimp {Crangon vulgaris) and the mysid Pranutts 
Hexuosua, in which work distinct differences were 
ound in the muscles of the two species, the present 
Dajwr investigates the larvae of Crangon Even in tlie 
irst stage, the so called zoea, the muscles are very 
ike those of the adult, which fact might be regarded 
IS direct evidence against its schizopod ancestry 
\ more probable interpretation is, however, that os 
he metamorphosis m much abbreviated compared 
vith some of the more primitive Crustacea, such as 
most of the ouphausiuls, the development is com 
3re88ed by the early addition of fiulult characters, and 
hat dunng the larval period adult organs or characters 
18 well 08 comjilete larval Htages may be anticipated 
The author is of the opinion that “it may be taken 
hot the occurrence of adult muscular structure in 
he zoea and mysis of Crangon vtdgans is a further 
ndiootion of this gradual suppression of complicate<l 
arval senes in the higher Crustacea ” 

Root and Shoot in the Angiosperm - Mrs Arber has 
recently published in a more extended form 
Pkytohgiat^ 29, Dec 1930) the discussion of this sub 
|ect that she presented at the International Botanical 
Oongress at Cambndge From the pomt of view of 
Pormal morphology she concludes that stem and leaf 
ahouldnot bo treated as discrete morphological entities, 
but that root and shoot belong to primary and equi- 
i^alent morphological categories She points out, in 
this latter connexion, that root ana shoot alike 
normally give rise to other like units, the shoot pro 
duemg latera! shoots, the root lateral roots Thia 
conception of the morpholopoal eouivalence of shoot 
and root seems to meet with little difficulty m the 
dicotyledon, but the fibrous root system of the mono¬ 
cotyledon, often formmg anew at each node and with 
no very permanent mam system as a prolongation of 
the main axis, may raise a doubt as to whether this 
view IS fully in accordance with all the facts There 
are obvious difficulties m the way of extendmg this 
view to include the relations of shoot and root system 
in the Filicoles The paper oontams w mteresting re 
view of various morpholo^cal facta, gathered mainly 
from the author's investigations of the Gramiuese, 
which bear upon the relation of leaf and stem Thus, 
leaves terminal upon the axis are de^Mbed from three 
genera of grasses Axes with dom ventral symmetry 
are cited, as well as leaves with oharaotenstioally radial 
ojganisation , 
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Bathymetrical Work in the Baltic —Vandus ohafta 
of the northern part of the Gulf of Bothnia show 
notable divergences, especially m deeper water., 
These are due no doubt to different mterpretations 
the soundings With the view of obtaimng a detidl^O 
bathymetrical chart of tliat pert of the Baltic, it wah 
surveyed with an echo sounder in the summers of 
1927-29 The methods and results are described by 
H Renqviflt in HavsJoTskninga InstituUta Sknpit No 
68 (Bathymetric chart of the Bothnian Bay and the 
North livark) Several thousand sounding were 
taken and allowed the construction of a detailed map 
showing an extraordinanly uneven floor, a statue of 
affairs that was overlooked in the deeper water whea 
few data were available Dr Renqvist insists that 
many of the former discrepancies were due to sounds 
ings havmg been wrongly placed on the chart On on. 
irregular floor a slight error in position nii^ht w<fll 
have a wide result He claims that errors arise when 
a ship has to stop for sounding, for it is then difficult, 
without cross bearings to land, to fbc the true position, 
since the slowing down and restarting of the ship 
Vitiate calculation of average speed and so of position. 
In echo sounding there is a uniform speed on the 
definite course throughout, and the shorter time occu¬ 
pied m taking such a line of sounding reduces the 
penod dunng which one la unable to t^e bearings to 
the land This also obviates sources of error 

The Gu Equation —In the issue of the Phyeikaliacha 
ZeitachrtU for Dec 1, 1930, Dr E Neusaer, of the 
Vienna Technical High bohool, examines the experi¬ 
mental material available for hydrogen and carbonic 
acid <gas in order to determine the variations with 
ressure and temperature of the two ^antities a and 

of van dor Waala’ gas equation Observations of 
volumes at two pressures near together and at fhe 
same temperature are used to calculate a and 6 over 
as wide a range as iiossible The units used are the 
litre, atmosphere, and gram molecule of the gas In 
both gases o and 6 are found at constant temjierature 
to decrease with the pressure, the curves for a and b 
being very similar At constant pressure above the 
cntieal point both a and 6 mereewe with increase of 
temperature, while below the critical jxnnt there is a 
rapid fall of both a and b from their values for the 
gas to theur values for the hauid For the lowest 
temperatures for which the values have been calcu¬ 
lated the decrease is of the order of 60 per cent The 
curves given in the paper show why the attempte to 
motlify the van der Waals equati^*^ to bring rt into 
closer agreement with observation:(^^*^o met with so 
little success 

Aero-navigation by Wireless —Tlie difficulties which 
have to be overcome m navigating an aeroplane in 
a fog, which the light from a beacon cannot penetrate, 
seem at first sight to be almost msuperable As it 
cannot remam at rest like a ship on thsaea, it is some¬ 
times forced to make a dangerous landmg In the 
Proceedinga of the United States National Academy 
of Setenoea for Nov 15, Messrs H Diamopd 
and F W Duzunore, of the Bureau jci Stemdards, 
desonbe a method of landm with the nise fog 
When flying overland two ^ase of jetvmg sets 
are used One is the usuatiQUu,^ which reoeivee 
the radio beacon simala when flying between oitiee^ 
and also spoken orders For landi^ at the proper 
angle, a mort wave receiver is us^ the signals 
having a wave length of 3 metres The aeroplane 
midway between waves oomipg from two besm 
antemiSQ When the aeroplane is steering in the oorreot 
direction, the amplitudes of the vibrations of two 
reeds on the pilot’s board are equal When it move* 
to the nght or the left of the true course, this isshowu 
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once hy cune of ihem having a larger vibration than 
the othetf A somewhat ainular arrangement, usuig 
lower power and a smaller loop antenna, is used to 
give the pilot the direction of the runway on which he 
IS to land The pilot knows when he is approaching 
the boundary of tne field on which he intends landing, 
as he hears a special signal m the headphones whicli 
gets louder as he approaches the field but disappears 
cOn^Ietely when he w directly over the antenna, 
which IB placed on the edge of the field To tell the 
proper angle at which he is to glide, high frequency 
signals are directed along a narrow beam The Ime of 
greatest signal strength is along the axis of the radio 
beam, and at a short distance away it drops con 
Biderably The pilot should hit the axis of the beam 
and then start to drop, keeping the signal strength 
censtant, the approach to the transmitter comjiensat 
mg for the greater distance from the axis This gives 
very approximately the proper landing curve, the 
instrument indicates whether he is fly mg too high or 
too low A vertical pole euitenna and a horizontal 
doublet antenna fixed on the aeroplane are used to 
receive the landing system signals 


Determination of Reducing Sugars —Schuetto and 
Temll, in the December number of the Journal of 
the Amerxcan Chenncal Society, describe expenmenta 
on the use of cupropotassmm carbonate solution, first 
proposed by 8oldami in 1876, in the determmation of 
TOtlucuig sugars Tliey investigated four types of 
solution and show that it is doubtful whether Beyers 
dorfer's form of the solution can be used as a selective 
leagent for levulose, os lias been asserted Tlie effects 
of varymg the experimental conditions were fully 
stij^ied and mathematical expressions descnbed 


Strainlesi Ring Structure in Cyclohexane —In a com 
luinieation to the Editor, Dr Muliammad Qudrati- 
Khuda, of Presidency College, Calcutta, states that ho 
lias found evidence of a ^strain!ess ring * stnicture 
in cyclohexane He has discovered that 4 methyl 
tyclohexane 1 carboxy 1 acetic acid, 


Me CH<^ 


CH, CH 
CH, CH 



CO,H 
CH, CO,H 


IS capable of existing ui four stereoisomenc modifica 
tions The stabilising of these forms is attributed, as 
in deoalm, to a restraint of the internal rotatory move¬ 
ment of the carbon atoms, brought about m this case 
bv substituting heavier groups for some of the hydro 
gen atoms of cyclohexane A fuller account is to be 
pvibhshed shortly 


Molecular Iodine —^The separation of two forms of 
molecular hydrogen (both beinj? represented by the 
formula H,) has naturally raised the question of 
whether other diatomic gases can be similarly treated 
From its band spectrum it would he anticipated that 
this should also m possible with iodine, and an attempt 
on this substance, which appears to have been partly 
successful, is descnbed by R M Bad^r and o W 
Ormiston in the December number of the Proceedings 
of the NaHonal Academy of Sciences The method 
Adopted was photoohemicid , only on© form is excited 
by exposure to the gr^en line erf mercury (^5461), and 
this can then be removed by a reaction with hexene 
After a prolonfl^ treatment, evidence was obtained 
Wet the residual lodme molecules had different 
' fluorescent properties from the original mixture of 
the two forms, but the amount of separation which 
had been effected was evidently not large The reasons 
for this are not clear, but the authors consider the 
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method suifioiently promising to be followed still 
further 

Specific Heats and Entropies of Metals —^The specific 
heats of thalhum, calcium, and mamesium from 10® 
to 200° abs have been determined by Clusius and 
Vaughan, whose results are given m the December 
number of the Journal of the Atnerican Chemical 
Society The extrapolation U» absolute zero could bo 
made with some certamty, and thus the absolute 
entropies calculated The results for the atomic 
heats wore higher in the toso of thalhum and lower in 
the case of magnesium and calcium than those of 
previous workers Whilst in the cose of calcium 
(whiQh was foimd difficult to free from hydrogen), 
the atomic heat curve could be very approximately 
repreaenteil with a smglo Debye function, this waa not 
possible with thallium, the d value of which decreased 
oelow 17° abs , nor with magnesium, the e value of 
which increased appreiiably below abs A more 
rapul docreaso of atomic heat than is to bo expected 
from the law >ins previously been observed only 
with copper and tungsten The vapour pressure 
constants are calculated from the results Altiiough 
the error is of the order of 26 per cent, it la clHime<l 
tliat It agrees very well with that given by the usual 
statistical formula (0 443 and 0 493) the entropy of 
magnesium vapour at 1 atm and 25° homg 36 29 
units determined empirKally and 36 51 from theory 

Entropy of Hydrogen Recent progress in the do 
velopmont of statistical mechanics and the discovery 
of tho two forms of hydrogen molecule foreseen by the 
wave theory have made it nw©nsary to revise carefully 
tho calculation of the entropy (or free energy) of 
hydrogen from spectroscopic and other data This 
question is dealt witli m two papers by Giauque m 
the December niunlier of the Journal of the American 
Chemical Society In the first of those a considerable 
simplification m introdut ed into the method of oalcu 
lating the free energy from spectroscopic data Every 
state IS assumed to possess the same stattstical weight 
the statement that a certam stato has an a prwn 
weight of three means that the state is really three 
states which have been grouped together for simplicity 
of calculation, having so nearly the same energies that 
they are affected m nearly the same way by tempera 
tur© but really individual states in a statistical sense 
Previous calculations are shown in some cases to be 
in error A simple new ilenvation of Reiche’s well 
known equation 

A^°=^/?[lngr+ T dXnQIdT] 

IS given and it is believed that this equation will hold 
for all states, including multiphciticH due to nuclear 
effects such as spin When the necessary atomic or 
molecular levels are known Q may be calculated 
In the second paper the author < onsiders the cose of 
hyd rogen, on the has is of reoen t data (N aturb. 
Mar 22, 1930, pp 462 463), and “ the numerous mis- 
vmderstandings which have arisen coneorning tho 
effect of nuclear spm on the entropy of hydrogen 
are cleared up A new calculation of the heat capacity 
of hydrogen, without assuming rigidity of tho mole 
cule, 18 given The absolute entropy of hydrogep 
at 26° C 18 found to be 33 98 cal per 1° per mol 
This, however, is not the value to be used m combina¬ 
tion with \C^ In T for other substances, smoe an 
entropy of mixing must be subtracted on account of 
the ©XTStonce of ten kinds (one pare- and nine ortho-) 
m the solid A detailed disoufeston of this pomt is 
I given, and it is concluded that, whilst some unoer- 
I tamty may remam as to the effect of nuclear spm oA 
other substances, no reasonable doubt exists as to the 
value of the entropy of hydrogen 
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Light Intensity of a Quartz Mercury Lamp 


I^R TSUNE8ABURO ASADA, of the Shiomi 
Institute of Physical and Chemical Research, 
Osaka, Japan, has sent us an interesting communica¬ 
tion doscnbing moasurementa he has made on the 
mtenaity of the light emitted by a quartz mercury 
lamp The instantaneous values of the light intensity 
at several points of the lummous part of an alternating 
current quartz mercury lamp, tW terminal voltage, 
and the current were all measured by the help of eui 



no 1 Fio 2 


oscillograph In carrying out the test, the image of 
the lamp uos piojected by nieons of a lens on to a 
screen 

The intensity of the light on each part of the image 
was found by a vacuum ciBsmm photoelectno tulw 
The photoelectric current was first amphhed by a 
triode, which was found to give no deformation of the 
shape of the cuirent wave 

In Fig 1 an oscillogram is shown of the current 
flowing in one of the anodes C and tlie terminal voltage 
Pga across it This oscillogram shows cleaily that so 
long as there is an appreciable current through the 
electrode, its terminal voltage is prewtically constant 
Fig 2 IS an oscillogram of the current and the 
intensity of the light tlie neighbourhood of the 

aiuxle C From these two os( lUograms it is concluded 


that so long as the termmal voltage is constant the 
intensity of the light emitted is directly porportionoX 
to the current 

A special direct current mercury lamp was mada 
of transparent fused quartz whioh could be used at 
various current densities The light intensity of the 
lamp was measured by a monochrometer and a vacuum 
photoelectric tube It was found that the relation 
between the intensity of the light O, the current /, and 
the potential difference V between the anode and the 
cathode could be expressed by a formula of the form 

Q^kl(V-Vo)- 
where k and are constants 

Fq is the least potential difference between both the 
electrodes requir^ to maintain the arc, and la a con¬ 
stant for a given lamp For a given wave length, the 
number n is coiistant 

It was found by plotting curves having log {Ofl) as 
ordinates and log (V - F^) as abscissae t^t, provided 
the potential difference was not very small, the result¬ 
ing curve was a straight line formula is an 

expenmental one It ^ows that when the tempera¬ 
ture of the mercury vaix>ur is raised by increasing the 
terminal voltage, the relations of longer wave-length 
increase much more rapidly than those of shorter 
wave length This radiation, therefore, follows quite 
a different law from black body radiation 

Experiments with the alternating current mercury 
lamp show that the formula given above still holds* 
pfovided we take the mean value of the light intensity, 
the effective potential difference between one of the 
anodes and the cathode, and the effective value of the 
input current The value of n, however, is differont 
from that for the direct current mercury lamp 


Marine Biology m Madras and Ceylon 


Administratee Report for the year 1928-29 
of the Madias Fishonos De|>artment, by Dr B 
Hundara Raj, Direct<jr of Fisheries Madras {Report 
No 1 of MadrasFtahemeaBiUletin vol 24,1930). 
embraces a large variety of subjects Part 1 desenb^ 
the activities of the Uepartment, including marine 
and estuarine fisheries, inland food fishes, pearl and 
oliank flshones, biological speoimon supply, anti 
meJanal and socio economic ^ork, and fish industries 
Part 2 deals with finance, Part 3 with staff and equip 
ment, with veunous appendices The importance of 
mvestiration relating to fiKnl fish is emphasised as 
being the pnraory object of a scientiflc department of 
flshenes It is evulent that hero great dimculties are 
encountered from lack of proper accommodation and 
staff, nevertheless, it is shown that progress is being 
made Research on manne Hshenes was undertaken 
by the trawler Lady GoscAsn, and on three shore 
stations at West Hill (Calicut), Krusadai Islanc^ and 
Vizagapatam, the first two stations bemg provided 
with small laboratories, and at the Madras Aquanum 
laboratory work is being done on the early stages of 
the edible oyster Survey of fishmp banks and experi¬ 
mental trawling was coined on, moluding extensive 
cruises froih Mangalore to Cape Comorm, fishes and 
certain invertebrates were iden^ed and plankton 
coUeotiODs made So far only the otter trawl is used 
for fishing The Damsh seine could not be employed, 
as the motor boat origmally intended for the purpose 
was condemned os too old for ikae open sea Pro 
posols have been made to the Gk>vemm6nt for the 
purohaae of a small motor boat, and a drift net and 
long lines for surface fishing are oidarei^ 

Investigations in the Collair Lake on the prawn 
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Peneopats monoceroa, the “ Chakku Royya ”, were 
continued, but still bttle is known about the breeding 
grounds of this commercially importcmt crustacean. 
Again the absence of staff for this work is to be 
regretted Deep water tank fishing in the Mopad 
Reservoir was satisfewtory, a bacl^ater net from 
Ennore, drift nets, and long hnes being used with 
good results Fish breeding cmd stocking exponments 
appear to have been unsuccessful for various reasons 
Pearl oysters still contmue to make sudden appearances 
and disappearances It is proposed to undertake 
extensive research connected with this subject when 
the Krusadai Biological Station is institute, raefin- 
while regular mspootion of the pearl banks goes on, 
euid any spat falls will be noted 

The Fisheries Training Institute, Calicut, provide® 
courses of study in the elements of navimtion and 
handling of soiUng boats, with classes m fish-ounng, 
and pupils are on the mcrease 

The Administration Report of the Manne Biologist 
of Ceylon for 1929 (Port 4—Education, Science, and 
Art (G) July 1930), by Dr Joseph Pearson, contuns 
information on the pearl jflshery. Gulf of Manaar, the 
wmdow pane oyster fishery and ohonk fishenee, with 
fishery statistics, report of the second assistant mscifie 
biologist and of the marine supenntendent 
The year 1929 was unfortunate for several reascAw^ 
and the abeenoe of Dr Pearson made it necessary to 
abandon the inspection of the new paar which vM 
discovered in the region of Twynaxn's FaSdr* and whioh 
m the previous February and Mait^ wSs densely 
covered with oyster spat for a oonsiderabie port 
lU area of some 30 square ncules The usual surv^ 
of the Pedro and Wadge Bonks was abandoned. 
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In NQV<eaiber, however, a potion of the area ofiE Chilaw 
was exaniixied by a ruiinmg survey by dredge for the 
purpose of charting the paar area, and a chart is 
nven with the present report In this charting no 
idea can be given of the number of oysters present, 
but a picture is provided of the general limitations 
of the paar ground and the general slope of the area 
It also shows the nature of the paar and will indicate 
the presence of oysters, although small patches of 
oysters may be missed Current observations on the 


mam Peari Banks were continued. There is a westerly 
trmd in all currents which would tend to take all 
pelagic <^ter larvse present when the observaUons 
were made out into the deep water, where they would 
be lost 

Dr Pearson has obtained all particulars for a new 
boat to take the place of M L Zrton, which has been 
condemned The new boat is to be of the modem 
Scotch t>ye of fishmg boat, with a length of 45 feet, 
beam 13 6 inches, draught 5 feet 6 inches 


Afforestation in 

rpHAT private companies have been formed in New 
J- Zecdand to promote afforestation work is well 
|mown Many of these companies have now been 
federated into the New Zealand Timber Growers’ Asso 
ciation, which publishes an oiRoiol quarterly known 
aa the Timber Groivera^ Quarterly Review^ the second 
number (for September last) of which has recently 
appeared This number deeds primarily with reports, 
etc , of the 1930 Conference of the member companies 
of the Association 

The attitude of the companies towards this new 
national industry and the aims and objects of the 
latter are well portrayed and mont a close study 
m Great Britain The member companies m the 
Association how represent a combined capital of 
£5,000,000 “ Afforestation m a minor way ”, it is 

tmly said, “ is practically useless and would really 
mean nothing whatever either to New Zealemd or the 
Empire , and although the companies represented 
in the Association to day have joint afforestation 
schemes m hand oompnsijhg over 250,000 acres, the 
Ti^ired objective is a million acres of exotica ” The 
magnitude of the task can be readily appreciated, as 
also the value of combining 

The delegates to the Conference had the oppor¬ 
tunity of meeting the Pnme Minister, Hon G W 
Korbea, who has recently been at the Imperial Cion 
forence m London, and the Minister responsible 
for the N Z Forest Department, the chief matter 
under discussion being the important one of future 
CO operation in research work Here the Associa 
tion is taking the broadest views The president, 
Mr W Fraser, in discussing the question with the 
Minister, pointed out that while the Association “had 
planned m the first instance to establish its own 
anns of research, the successful functioning during 
the past 12 months of the Biological Ckunmittee, to 
which not only the Association but also the Bureau 
of Scientific and Industrial Research, the CJawthron 


New Zealand. 

Institute, the Sawmillers’ Federation, and the Forestry 
Department had contributed brains and money, had 
indicated the possibility of still further oo operation 
in matters that are equally of joint mterost and joint 
advantage ” 

The New Zealand Timber Growers’ Association is 
said to consist largely of business men who may be 
regarded as train^ executives and organisers It 
also embodies technical forestry men of wide and sound 
experience and estabhshed judgment It regards 
research as being a most important and vital ad 
junct or partner of business, and is prepared to 
forward energetically and substantially to endow 
useful research along business lines in the interests 
of afforestation This w€w the message of the 1930 
Conference 

There was no attempt on the pait of the Confer 
enee to minimise the value of the work (much of it 
of an experimental nature) of the State Forest Service 
during the past quarter of a century Far otherwise 
But the importance of the provision of a large volume 
of softwood timber, which it has been shown con be 
grown on largo areas of available land, has been fully 
realised, also that this work, to be done expedi¬ 
tiously, IS a purely business proposition, quite outside 
the capacity of a State Department, winch could not 
be granted the funds from the public purse to carry 
it on with such rapidity 

The realisation of this fact and the coming of the 
private companies, run on investors* capittu, is re¬ 
markable and furnishes evidence of a shrewd fore¬ 
sight on the part of the New Zealanders Not less- 
remarkable, if we compare it with the reduplication 
of research work in different institutes ami so forth 
in Great Britain, is the swift recognition by the 
leaders of the Association that co operation in research 
with the existing centres would be the most practical 
step to take, instead of bringing into being new and 
independent ones 


Archzoloffical Investigation m Oregon, USA. 


I3E8TJLTS of arohseological mveetigation on the 
middle Columbia River undertaken by the Uni 
vorsity of California m 1924-26 are recorded by W D 
Strong, W E Schonok, and J H Stewart m the 
University’s PuJblicatwna m American Archcedtogy and 
Rthnclogy^ vol^29,pt 1, under the title “Archseology 
of the Dalles-Dmohuttes Region” This area was 
fhosen for mveetigation as the geographical and 
oconomio conditions at this point of the nver are 
^uoh as to have made it one of great importance to 
primitive roan, and it roust have been occupied from 
a remote period, 

J3oven dmmet types of evidttioe were exposed, these 
irTcludmy the Wakeroap Mound, village sites on 
Miller's Island, bunols—ctemation and pre- and post- 
Caucasian mbumations—as well as numerous petro- 
k^aphs Of these, the most important were the' 
mound, on aooopnt ui the depth el the deposit con- 
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taming evidence of occupation, and the cremation 
burials, on acooimt of the richness of their culture 
It was noted that the culture of the cremation burials 
was quite distinct in character from that of the 
mound, the former being of on entirely ceremonial 
and ornamental character, while the objects from the 
mound were entirely utilitarian On the whole, how¬ 
ever, there was good reason to think the two are 
connected, and to regard them as representing two 
sides of a single culture It is also suggested that the- 
old type comcal, semi subterranean house is connected 
with the mound culture, but that connexian is not 
yet proved 

It seems probable that most of the rock oarvmga 
are to be associated with the mound and orema- 
tton culture, most of them being attributed to the 
Wakemap people There is a lack of relationship be- 
twste the post-Cauoaaian bunala and the mound and 
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jremation culture, but some can be assigned to the 
Jahaptin The relationship of the pro Caucasian 
juria% at the iipj>or end of Mitler’s Island to the 
PVakemap culture is not yet clear 
The general conclusion as a result of the mvesti 
Rations seems to bo that the earliest comers to this 
egion possessed a culture, already well developed, 
vhioh was basically Salish After a long period it 
jvas gradually modihed by coastal influence, very 
irob^ly through Upper Cnmookan tribes, but also 
>robably from the centre of Washington This is 
nanifested pniicipally m the art, which combined the 
plateau and coast styles to produce a local style, 
expressed in the petrogr^hy and the ground and 
iculptured stone work The ultimate fate of the 
^akemap and cremation culture is unknown , but 
die continuity of SaJisli culture was broken by the 
^aptm and Waiilatpuon migrations The Dalles 
Dosohutt^ Sahsh disaiipearecl They may have been 
ibsorbed by the Wasko and Wishram 


Malayan Medicine 

HE two jniblications on Malayan medicine, re 
ferred to in Natukk for June 7, p 8fl2, have now 
3 een supplemented by “ The Medical book of Mala^ an 
Vlwliomo ( The Oarderut' Bullcittit Straits Settlements, 
1930* vol ft, part 3). edited by Dr J D Gunletto an<l 
tfr I H Burkill 

In 1028 the attention of the two editors was directed 
X) a manuMonjit m the possession of the Pharma 
eutical Society, ontitltxl “This is the Medical 
Book of Malayan Medicine ” Ihe history of the 
Tianuscript has been lost, but the e^litors, from their 
jxport knowletlge of the subject, have been able to 
suggest that the original document, of which this 
[Tianuscript is a translation, mode by a tnunsht 
teacher of languages) named Inche’ Ismail, consistetl 
3 f a sories of notes on diseases and the prescriptions 
lecessary to cure them, made by a native practitioner, 
orobably resident m Penang The comjnler seems to 
lave allowed a British official in Malaya to have the 
[lotes translated by Ismail, possibly with the view 
3 f the translation forming part of the collections 
ihssembled m the Straits Settlements for display on 
tiehalf of that Colony at the Colonial and Indian 
Exhibition held in London in 1886 

The manuscript, correcterl and eclitod, is now pub 
lished with Dr Gimlette’s diagnostic notes of the 
ligeoses which appear to be uidicate<i by the Malayan 
practitioner’s descnjitions of symptoms, and with Mr 
Burkiirs determinations of materia modica There 
Eire 643 prescriptions in the book, ranging from a 
village Hunple such as the juice of a banana tree, 
used forli disease which, judging from tlie symptoms. 
Dr Gunletto thinks, tnt^ be either rheumatic or 
dengue fever, up to No 289, in which ^ concoction 
of 29 drugs w prescribed for andinfcing the body in 
cases of smallpox This is not a record fdr poly 
pharmacy, for Confeetto DamocrattSf supposed to nave 
bmi invented by Mithndates the Great (bom 134 
bo), contained at least 44 mgredients, and had a 
great reputation m the Middle Ages as a prophylao 
tio agauat the plague 

M(^em medicine is not likely to reap any consider¬ 
able benefit from the labours of the two learned 
editors, but this, like the two p^eviotis publications 
m the same series, is of great interest and importance 
as a contnbutiori^to the hiatfry of the development 
of medicine In this connexion special mention should 
be made of the glossary of Malayan names for drugs 
and diseases, which is arranged as part of the excellent 
hudex to the volume 
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University and Educational Intelligence. 

Cambridge —The Faculty Board of Physios and 
Chemistry have reappoint^ Dr J Chadwick, of 
Gonville and Caius CoUege, assistant director of radio¬ 
active resoarch at the Cavendish Laboratory 

The pn4e of £30 from the Gordon Wigan Fimd for 
a research in chemistry m the year 1930 haa been 
awarded to P S H Henry, of Tnnity College, for a 
dissertation entitled “ The Experimental Determina¬ 
tion of the Specific Heats of Gases’’ 

Two now professorships have been established by 
Grace of the Regent House One is m geography, 
and the first holder will be Mr F Debenham, of 
GouviUe and Cams College The other m in experi¬ 
mental psychology, and the first holder will be Mr^ 
F, C Bartlett, of St John’s College 

London —The Julius Mickle Fellowship was 
awardetl to Dr C H Andrewes for 1931, for hia 
lesearch work on viruses 

Oxford —On I eb 3 Cotmregation passed a decree 
accepting the offer of the Forestry Commission and 
the Seci-otary of State for the Colonies to make contn 
butions at the rate of £6000 a year as from March 1929 
to July 1931 to the maintenance of an Imperial 
Forestry Institute m Oxfoid, the University under 
taking to make during the same period contributions 
to the Department of Forestry at a rate not exceeding 
£300 a >ear m addition to its current contnbiition 
Mr C G Monson, m proposing the decree, explameil 
that it IS a renewal of a former decree Ibe Institute, 
which has now been in existence for about five years, 
IS active in research and m giving post gra<Juate la- 
struction The relations between the Institute and 
the University aie at present engaging the attention 
of Council 


A COURSE of lectures on “ Dielectiics ” will be de 
hvered at the Northampton Polyi^luiio lastitute, St 
John Street, E C 1, by Dr L Hartshorn, on Mar, 4, 
11 , 18, and 26 They will deal with the phenomena 
of leakage, absorption, power losses m alternating 
holds, dielectric strength, and so on, and will be 
especially addressed to those concerned with the 
manufacture and industnal applications of ifiaulating 
matonals 

Mr A T Starr has been appointed to the atctfE of 
Faraday House Electrical Engineenng CVilIege, London 
Mr Starr took the London B Sc , with first class 
honours in mathematics, in 1925, receiving also the 
Lubbock Prize At Carabndgo he obtained a major 
scholarship at Corpus Chnsti College, took a first class 
in both {lartH of the Mathematical Tripos, and received 
honourable mention in the Smith’s Prize exammation 
For the past thi'ee years Mr Starr has been working 
in the laboratories of the International Telephone arm 
Telegraph Company 

A Conference on “ Changing Education m on Old 
Empire **, organised by the New Education Fellow¬ 
ship, will be hold at Bedford Collie, London, oh 
July 24 30, under the presidency of Sir Percy Nurm 
Mr K Lmdsay is the honorary secretary, to whom all 
communications should be addressed, c/o New Ekiuca* 
tion Fellowship, 11 Tavistock Square. London, W,C h 
It IS hoped that the Conference will lend support A 
the project of establiahing in London a permanent 
educational institute to act as research burewi 
central clearing house of educational ideas 
Empire, 
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Birthdays and Research Centres. 

Feb i», x87a —^Prof A J Kwabt, F R S , profeesor 
of botany m the University of Melbourne 

The chief investigation I have now in progress is 
an attempt to produce graft hybrids between speoiee 
of Eucalyptus^ which I have be!m working on for more 
than ten years Another problem m hand is m r^ard 
to the umuenoe upon animals of the prolonged m- 
gestion of plants containing saponm 

Feb x6, X848 —^Prof Huoo De Vkibs, For Mem R S , 
formerly professor of plant anatomy and physio 
logy m the Umversity of Amsterdam 

My chief mveetigation now m progress is on the 
inheritance of oharaoters of new mutants of (Enoihem 
Lamarckvana 

A subject to which I think attention might usefully 
be given is the difference and analogy between phylo 
genetioal and explosive mutability 

Feb 17, 1884 —Prof JoHK Read, professor of chem 
istry m the United Colley of St Salvator and St 
Leonard, University of St Andrews 

The endowed chemical research laboratories at St 
Andrews have accommodation for about sixteen re 
search workers, apart from members of the staff, and 
as a rule this is fully utilised Most of the numerous 
publications which nave appeared from this organic 
cliemical scliool during the last twenty-five years nave 
been concerned with the chemistry of sugars and the 
more complex carbohydrates , stereochemical prob- 
loins also have been studied 

My students have contmued the stereochemical 
tradition, in publications upon such subjects as the 
optical resolution of simple asymmetric compounds 
and stereochemical relationships in the hydrobonxom 
senes A second senes of investigations deals with the 
formation of halogenohydnns from unsaturated com 
pounds Our chief field of work, which maintauis the 
traditional mterest of the school m natural organic 
products, 18 the systematic chemical and stereo 
chemical study of menthols, menthones, pipentonea, 
pliellandrones, carvone, and related substemcea de 
nved directly or indirectly from essential oils of plants 
We are interested also m the biochemical ongm and 
ancestry of these substanoae In my opinion, results 
of great biochemical value would attend systematic 
collaborative work between organic chei^ts and 
botanists m tracing the oheratoai effect of hybridisa¬ 
tion, as evidenced, for example, m the composition of 
essential oils in a suitable genus such as Eucalyptus 

m 

Feb 17, 1890 —Dr R A FisHEB, F R S , head of the 
Statistical Department, Rothamsted Experi¬ 
mental Station, Harpenden, HeHs 

The great event of our generation for the progress 
of the human imnd is, I believe, the development of 
a comprehensive end rational tlieory of inhentanoa 
If this ‘mystery of mysteriee’ is capable of a simple 
and definite formulation, need any biological problem, 
however complex, bo regarded as mcapable of exact 

treatment? 

The new knowledge has so far had no appreciable 
affect on the means whereby priwitioslly important 
improvements are made in domesticated animals and 
plants The oharaoters which confer value are always 
nnanfcitative and depend upon the cumulative effects 
flfsiumerous separable factors Selection of favourable 
^mbinations as practised from tune immemorial by 
breeders, such aa Chev«dier or Burbank, is still the 
only effective method What is needed, and seems 
practicable, is the quantitative evaluation by 
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extensive meaeuremente, combined with syitematio 
mating, of the selective possibilities of the populations 
available for selection This is an almost untouched 
field and will remain so so long as genetics and biometry 
are mutually exclusive studies 

Feb 26, 1864—Mr John Evebshbd, FRS, lately 
director of the Kodaikanal and Madras Observa* 
tones 

The mfibin objects of my present research are to 
determine the solar rotation at high levels, and the 
general shift towards rod of the calcium, hydrogen, and 
iron Imes Previous work here has shown that pro¬ 
minences give a daily angular speed of rotation aTOut 
3 ° m excess of that given by the reversing layer I 
shall attempt to determine whether this excess holds 
throughout the sunspot cycle, or is connected with 
sunspot frequency 

My measures show that the shift of the lines H 
and K towards red exceeds the Einstein effect, both 
m prominencce and chromosphere, by 0 007 A , and 
iron Imes at the limb in the same spectral region give 
nearly the same excess The cause of this ‘ limb 
effect ‘ is a mystery, and measures of solar spectra 
will be contmued m the hope of throwing new light 
on the problem 


Societies and Academies, 

Lo^DON 

Rojsl Society, Fob 6—C F Jenkin The pressure 
exert^ by granular material A model consisting of 
a rectangular frame holding a single layer of steel 
discs was made which reproduces the leadmg pheno¬ 
mena observed ui sand, particularly the effects of 
‘ archmg ’ The solutions ore found for the forces 
exerteti by the discs under a number of different 
conditions, mcludmg three typical examples of 
archmg In the bght of these results, an apparatus 
was designed for nieasurmg the pressure of sand on a 
retainmg wall in which trui arming was eUmmatod 
Tile most unportant new result obtamed is that the 
centre of pressure may be very much higher than was 
supposed, and that the pressure distribution on the 
wall IS quite different from the triangular distribution 
commonly assumed —F L Arnot The diffraction of 
electrons in mercury vapour An mvestigation of the 
angular scattering of electrons in mercury vapour 
over an angular range of from IS** to 126 ° is described 
Results are shown for fifteen different velocities of 
the pnmary beam between 8 and 800 volts All the 
scattering curves show distmct maxima and imnima, 
maxima of four different orders being obtained The 
absolute scattering of 82 volt electrons between 15 ° 
and 60 ° has been redetermmed —S Rama Swamy 
On the transmission of light by thm films of metal 
Quantitative observations on the transmission co¬ 
efficient of metal films for different wave lengths of 
light m the visible range and its changes on heating 
the films are described and discussed Thin films of 
gold and silver, obtained by cathodic sputtering, were 
heated m a furnace and their absorption spectra 
photographed at different temperatures, a pomtolite 
tamp oemg the source of light The transmission 
ooe^ient was deduced from the photometric measure 
ments of the spectrograms —D C Colbourne The 
diurnal tide m an ocean bounded by two meridians 
The diurnal tide is considered in an ocean on a rotating 
globe bounded by two meridians 60 ° apart and of 
uniform depth 12,700 ft The solution of the general 
dynamical equations of the tides satisfying the re- 
<^mred conditions is obtamed by the mtroduction of a 
null function according to the meihod developed by 
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Goldsbrough Bv means of this solution the tidal i 
amplitudes and pnase angles at numerous points have I 
been calculated Amplitudes of the diurnal tide are 
considerably smaller than those of tlie semi diumal | 
tide, and the range of values obtamed for the phEuse is 
unusually limited 

Linnean Society, Fob S —Mils S Finnegan 
Brachyura collect^ by Dr Crosaland on the St 
Qtorge Expedition to the Pacific, 1024-25 8 ixty 
five species of c rabs were collected, of which eight are 
new, and one new variety is described In addition, 
the opportunity has been taken to analyse all the 
existing records of Brachyura from the region in 
question, and to attempt to identify the various 
geo^aphical elements in the fauna The chief con¬ 
clusions are that certain genera may bo regarded as 
typically American So far as the scanty geological 
evidence goes, these genera do not date further back 
than the Pliocene There is evidence that the simi¬ 
larity between tlie Indo Pacific and Panamic faunas 
was greater in the past that it is to day 

Dublin 

Royal Irish Academy, Jan 26 —G H Nall Irish 
sea trout This paper deals with the results obtamed 
from the examination of some 2200 samples of scalee 
taken from sou trout from ten river systems m the 
west of Ireland The average age rate of growth, 
age at migration and at first return from the sea to 
spawn, the number of spawnmg marks, etc , are de 
termined and comparisons made with similar results 
obtamed from the examination of sea trout scales in 
various rivers in Scotland The chief characteristic of 
the sea tiout from the west of Ireland rivers which 
emerges from this study is the relatively small size 
at tamed The average duration of life is cornpora 
tively short The proportion of sea trout which re¬ 
turns to tlie river, after only a short stay of a few 
months m the soa, is high It is suggested that some 
of the rivers are deficient in food for the large numbers 
of fiy winch are present The low growth rate durmg 
sea life is possibly due to the absence of rich feeding 
grounds adjacent to the mouths of the various nvers 

Obaoow 

Polish Academy of Science and Letters, Nov 10 — 
W Kapuschinski The fluorescence of zmo va|)Our 
The saturated vapour of zinc, excited by ultra violet 
light, gives a fluor^Kjonoo spectrum containing hnes 
and bmds Details of the study of this spectrum are 
given —L Orkisz The final orbit of the comet 
1925, 1 (Orkisz) The elements given are based on 
observations ni^e between April 6 , 1925, and May 
12, 1026—K Dziewonskl, B Grtinberg, and Mile 
J Schoenowna Researches on the acenaphthene 
suljihonic acids —S Kozik Two chlorites m veins 
from Haute Tatra Those chlorites occur in veins 
about 2 cm thick m granite, theif composition is 
quite different from that of the granite—F Bieda 
Remarks on the nomenclature and classification of 
oertam species of Nummulma (1)—J Zerndt Trt- 

g%ganteti-8, a huge megaeporo found m coal This 
spore has been found m coal from nearly all levels of 
Polish coal strata It measures 6 4 mm m diameter 
and IS the largest megaspore known —M Koito- 
wiecki The relation between Hassars corpuscles 
and the neighbouring blood-voewelfl m the thymus of 
the human foetus 

^ Sydniy 

Linnean Society of New^ South Wales, Nov 26 — 
O H Sargent Xerophytes and xerophily, with 
special reference to protead distribution The author 
records observations on the distribution of Proteads 
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m Western Austraha, particularly in its relation to 
soil oonditiona and raimall He details experimsnta 
in estimatmg the water needs of a few speciea, and 
also m estimating the degree of transpiration by the 
two types of leaf (broad leaves and needles) found od 
Hak^a irxfurcata —W L Waterhouse Australian 
rust studies (S) Initial results of breeding for rust 
resistance Followinj; upon fimeoialisation studies of 
Pncctnta gramtms trUic% m which it was shown that 
prior to 1926 two groups of forms, namely, (1), 43, 44 , 
and 54, and (2), 45, 46, and 55, were present in 
Australia, breeding for complete resistance w€U9 vmder- 
taken Many commercial varieties behave reciprocally 
to these two groups The inhentanoe of resistance 
was traced m the cross between these, as well as 
between other varieties Resistance is dependent upon 
a single dominant factor in these varieties —I A 
Brown The geology of the south coast of New South 
Wales (3) The Monzonitic Complex of the Mount 
Drf)medary district The mam intrusion probably 
assomoB a lacoohthio form A number of rare rook- 
t 5 rpes are included Detailed petrographic descriptions 
of the vanouft types are given, and these ore compared 
with rocks in other parts of the world The mmera 
logical and chemical evidence of consanguuuty of a 
number of tyjios supports the field evidence of the 
comagmatio origin of the monzonitic types The 
pOHHible origin of the nephelme beanng and garnet 
bearmg rocks is considered, and is compared with that 
of sinular occurrences at Magnet Tove, Arkansas , 
the Fen District, Norway , and elsewhere —G Carey 
The leaf buils of some woody perennials m the New 
South WaU« flora Leaf buds m New South Walee 
are divided into three classes (a) scaly, (6) inter 
mediate, and (c) naked A great variability of bud 
tyjies IS shown among genera of any one family, and 
among the species of a smgle genus The evidence 
pomts to the fact that bud structure and development 
are influenced by the physiology of the shoot — H L 
Jansen Notes on a cellulose decomposing sod fungm 
of an unusual character A fungus, probably belong 
ing to tlie genus Bolryoaporxum, was isolated from aji 
English field sod with addition of manure Thu 
organism proved very sensitive to acid reaction, pH 
4 5 bemg very neeu* the limit of acidity at which 
growth could be mduced , a good growth would onlj 
take place at pH values above 6 0, and an optunum 
zone seemed to stretch from pH 6 6 to pH 7 4 and 
possibly higher In neutral or alkalme solution th< 
fungus exerted a very strong cellulose deoomposm^ 
activity, m unbuffered physiologically acid solutior 
almost none Its sensitiveness to cKJidity is greatei 
than that of any fungus hitherto studied m thu 
respect ^ 

VlBNNA 

Academy of Sciences, Oct 16 — £ Beutel anc 
A Kutzelnigg (1) Analysis by luminescence—(2 
Lumineeoenoe of peunter's white colours and applioa 
tion of analysis by lummesoence to the mvestigatior 
of x>amting6^3) Observations m the alkaline earth 
group and numerical criteria of lummeecence — 
A Haas A relation between the radial velocity oi 
spiral nebulae and the disintegration velocity oi 
matter—Lehnhofer Deformities m species oi 
I Sapphirtna — F Halla ROntgenographio diatmctioi 
! between magnesite and dmomite— A Deaejre 
Secondary corpuscular radiation released from bghl 
elements by a rays The disintegratioii of silicon and 
phosphorus with a-particles from polonuma seesnf 
new (See Radium Institute Circular No 1867. 

E Tschermak (1) New observations on the feriil* 
hybnd TrtUcum Htrgtdo^vtlloeum —(2) Xema w 
Legummos® Seveoral oases of apparent direcjt act^i 
of foreign pollen on colour ana form of Beeda^— 
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E Dittl«r and H. Luob Synthetic reaec^whee on the 
formation oI mixed orystala of banum and strontium 
felspar with orthoolase —F Rams The structure of 
synthetic gehlemte, !^CaO Al.Og SiOg 

Oot 23 —R Scheu Rations between tensile 
stren^h m osoillation by bendm^ and by twisting — 
M Beier Zoolonoal expedition to the Ionian 
Islands and the PeloponnesuB (14) The slum treated 
by H Wagner —K G6dcl Some mathematical 
results on deftnitenoss of decision and freedom from 
contradiction 


Official Publications Received. 

Burma. 

Borough of Oheltonham Publlo Library Art Oallory «nd MtuMum 
Boityniiith Annual Boport of the Publio I Ibraiy Oommittee and the 
Ihirty ftrst Annual Beport of the Art Gallery and Iluaeum Committee 
Iht Apnl 1929 to ftUt March 1980 Pp. 24 (Cheltenham ) 

Union of South Africa Department of Mine* and industrlea Ooo 
logical Sur\ey Memoir No 12 Aabeitoein the Union of South Africa 
by Dr A L Ualt Pp 824+87 platea (Pretoria Governmont 
Pnntwr ) Tf 0 f 

Sonth AuRtralfa Department of Ulnuii Mining Review for the Half 
y Hr ended June 30th 1980 (No 62) Pp 87 + 0 plates (Adelaide 
Uairleun Weir ) 

Air Uioistry Aeronautical Reaearch CTommittee Reports and 
Memoranda N > 1814 (Ae 467) Some Approximate Sol itioni of the 
boundary I ayer Equations By V M i'alkiier and Sylvia W tikan 
(T 2987 T 2768 ) Pp 86 + 21 plated (JiOndon il M BUtionery 
Ofllce ) neu 

Report of the Meeting of the Rou Institute Industrial Anti MaUriat 
Al\lsory Committee neld in the Council Chamber of the Rubber 
(. rowers Aseooiatlon 2 Idol Lane ECS on Tuesday December 16lb 
1 20 at 2 pin Ip 10. (London The Hues Institute ) 

Tor 1 lay Natural History Society Transactions and 1 rocecdings for 
t)H\earl929 ^ Vol 6 Parti Pp 269 888 (lorquay) 

Ihe Proceedings of the Physical Society Vol 48 Part 1 No 286 
Js unry 1 Pp vlit + 118 (1 ondon ) 7^ net. 

Ind an Gential Cotton Committee TechiiologlLai 1 aboratory Tech 

1 ulogical UuUaUn Scries B No 10 Studies in the Sampling t f ( otton 
f r the Deteimlnation of Fibre Propeities Part 8 Tie 8l»e and 
KoTlabllfty of a Satisfactory Sample By Ram Saran Kosbal and Dr A 
James lurner Pp il + 89 (Bon bay ) I iiipee 

TransactiooH of the Mining nnd Geological Institute cf India Vol 

2 Part 2 November Pp 81182 (Calcutta) 4 nipees 

Foriiom 

Cousml Intematloual de Keoheicliea. Union G6od^lqueet0^ophysl lu 
tnlernationaie Section d Hydrologie HoienUflque Bulletii N 6 
He iniou du Coraltd exec itif de la Section (Genove 14 avrll 1927) Notes 
ft cun munloatiuns Pp 31 Bulk tin N 13 Reunions du Cumit6 
oxik'utif de la Section (Paris 4 avni 1928—SAvIlle 4 mai 1929)* Notes et 
comoi mlcatJouR (1 mare 1980) Pp 40 Bulletin N 14 Rapport da la 
Commission des glaciers 1930 Pp 68 Bulletin N 16 Note e 
comuiiioazloni della Sezlone iiazionale italiana Pp 148 (Venezia 
Carl Feirari) 

Ministry of Agriculture Egypt Technical and Scientific Servlc 
(Plant Piotectron Section) Builefln No 101 QrowUi kluctuations 
during the De\elopm<mt of S«ed Cotton By Dr W J awrence Balls 
i P li + 16 + 8 plates (Cairo Government Frees ) 6PT 

Juumal of the Faculty of Smenca Imperial University of Tokyo 
Sect on 1 Mathematics Aatrouomy Physics Chemistry \ol 2 
I art 8 Pp 61 72. 0 40 yen Vol 2 Part 4 Ip 78 131 01*0 yen 
Secti n 8 Botanv Vol 8 Part 1 Pp 484 7 00 yen (Tokyo 
Maruren Co Ltd ) 

Oollectlon dee travaux cliimiques da Toh6ooslovauuie R6dig^ et 
publi^e par E Votoiek et J lleyrovek4 Ann^e 2 No 12 DAcembre 
Pn 099 724 + xztv (Prague Re^a Socletas Boientlarura Boheralca ) 

National Research Council of Japan Report No 4*6 Apr 1 1924 
March 1920 Pp il + 06 118 Report No 6 7 April 1920-March 1928 
Pp 111 + 119 228 (Tokyo) 

U S Departmeot of Commeroe Bureau of Btamlarda Bureau of 
HUndarda Journal of Research Vol 6 No 0 December Pp, 11 + 1189 
131H (Washington D O Government Printing Office ) 40 oenU 


Gataloouls 

Radlostol Pp 4 (London The British Drug Houses I td ) 
Watsons UlorOaoope Record No 22 January Pp 28 (London 
W Watson and Boos Ltd ) 

Eastman Ontanto (BiemlcalB 11st No 22 January Pp 99 (Boob 
ester N Y Eastman Kodak Co ) 


Diary of Societiea 

rUDAY, riBRVABr 18 

Rotal AnnoirolUOAi. Socivrr (Annual Osneral Meeting) at 6 — 
Prealdentlal Addresaes by Dr A 0 D Orooimelln on the award of the 
Gold Medal to IVof W de Sitter and the Jackson Qwllt Medal and 
Gift too W tnmbaagh 

HnxmcMiOAA Bocim (at TJater InstltyU), at 6 —W T J Morgan A 
SpeetOo Prbaipftating Polyaaeobarlde man £ dgamlr^ (Shiga).— 
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L F Hewitt Oxidation Reduotioa Potentla s of Pneuinoooeous 
Oulturea 0 Qoha Inveatlntlons on Vitamin B*.—B BoyUod 
and O Meyerhof Olyoogen Syntkeila In Uuaole Poisoned with Mono 
lodoaoetlo Add —Gladys Biid and F Haas The Cell Wall Oou 
atitueuU of I amlnarla. Mannuronio Acid —M Q Maofkrlane The 
Influence of Potassium Mono lodoacetate on fermentation by Yeast 
Preparations —R Robison and B J King Hexoaemonopbosphorlo 
EsterH —W Robson and J I amb The Erlenraeysr Syntheala of 
Amino acids 

Royai (x>ujuia or Pbysioiaks or Edxvbdrih at 6—Or D K 
Henderson Social Psychiatry (Horison Lect ires) (8). 

Royal Soowv or MaDiouia (Clinical Section) at 6 80 
Bbitisb PsYGHotxioioAL SooicTV (Astbetlos S«otioD)(at Bedford College) 
at 6 30 —R Bills Roberts Reality In I Ife and Literature 
Malaoolooioal Sorivrr or Loitdoh (Annual Gei oral Meeting) (at 
Unnean Society), at 6 —G 0 Robson Some Problems of Mollusean 
Kvolutlon (Piesi lential Address) 

North*Ba«t Coart Imsiitition or Bnoinuks and Snipuuii ubm 
M ining Institute Newcaatle upon TyneXatB —W C 8 Wigley Ship 
Wave Reetstauce—an Examination and CTomparlson of the Spms of 
Maximum and Minimum Henutance in Practice and in Theory 
Sooivrv OP Gqsaiioal Indvsthy (Chemical Engineering Group) (at 
Institution of ( tv II Engineers) at 6 80 —1) MacDonala Silver and 
its Appluatlon to Chemical Plant 

iNSTiTUTKN OP LooouoTivg Bn( iNXgHs (I (at 86 Georffs Street, 

ManebesterX at 7 —D W Hanford T^e Deveiopmeut of the PlHbon 
Valve to improve Steam [iistrlbution 
tmrriTDTioir op Meohamoal BNoiNRxaa (Infirmal Meeting) at 7 
Institution r Stkootural Kni inebhs (Informal Meeting) (at Chamber 
of ( ommerce IMi mmgham) at 7 —S I UurolU aud others Discus 
slon on F i ndationR 

Man HKa-iKRAHM iation oi> Enoinkeks( atEugineerR Cl ib Manchester) 
at 7 16 —0 H kurls The Applications of Electro deposited Metal to 
Kngineerfi g 

Society or Chemi ai Indi stry (Glasgow Section jointly with other 
ChemtcAl Societies) (at Cadoro Kestaurant Olaagtw) at 7 80 — Fiof 
G Barger Bigot and Ergotism 

Society or ( hemk ai Ini ubtry (South Wales Sect on iolnfcly with 
MicroscnpicaV Hoclety of Wales) (at Cardlfl Technical College) at 7 80 
—C A f^yler fho Microscopy of CjaI 
Bi ac&burn Ikxtii e Horirrv (at Blackburn Tod nlcal College) at 7 80 — 
8 N Duguid Smoke Abatement an 1 F lel Eg nomy 
Jnmoii Institution op En iineem at 7 80 —U 0 Reid Monolith 
Fi ui dations 

iHSTiTtTE or MrrAi>8 (Shefflel 1 Section) (at Sheffietd UulvciatlyX Nt 
7 30 —NC Maples T1 Ai pi 1 at ons of High Nickel Mckul Copper 
Alloys and Pure Nickel in Industry 

Rotai SotiiTY or Midi ini (Ophtnalmology Section) at 8 80 — J H 
Doggart Recnrrent Vastular Keratitis of Unknown Origin —Dr 
Rosa Fonl A (aoe of Retro! ulbar Neuritis masked by ChloroiditUi 
an 1 d le t( Ijiteut Mluusltla . ,. „ j 

Royal Ihetitutioh or Great Britain at 9 —Prof K LI Hopwood 
Ultrasonics Some Piojettles of Ir ai dllle * 4 o inri . i *» n 

SiCiRTY or Dyers ani C u uribtb (Ltidon Section)—A J Hall 
Bleaching Dyeing an! Unisbiig ProceAses aud their Eflei t on 
Finish^ Goods 


SATURDAY Ficbruarv H 

BKiTiNif Fbvchoi/joioal Society (JoI tly with Canbridge Psychologloal 
Society) (In PKvchologkal I aboiatoiy Canilri Ige) at 2 46 — Pyiert 
ly Piof W S H inter aud Dr K H Creed -At 6 -Papers by Prof 
K I) Adrian and Dr J T MaoC irdy ^ 

Royal Inbtitution or Great Britain at 8 —J Stephens On tue 
Reading and Speaking of Verse (1) On Spes^tlnn Verso 
LEKENTeR Literary ani I biluooi uicai Socipty (rheiilstry ^tlon) 
(at r eioester H isenm) at 8 —J A ( fartstian Modern Methods of 
Sewage Disposal 

MONDAY Fpbri ary If 

VuTOBiA Institute (at Central Bulldinga WestmlnaterX at 4 80—Dr 
J Knight Demon Possession In the Light of Modern Reaearch (Dr 
Rchotteld Memorial Paoer) . „ r j 

Royal GaooBArBiOAi I^iety at 8 —Dr I Dudley Stamp Land 

UtlUeailoQ Survey . „ i 

INETITUTIOM Of El ECTRioAL Bnoinebrs (Merwy and North Walw 
(I Iverpool) Cenir ) (In ArU Theatre Liverpo 1 University) at 7 W 
-Irof^ Cramp The Birth of BlottrlLsl Engineering (tnrsday 

Jji^f 11 

Ihstitite of Metalb (Bhefflold Section) (at Sheffield University) at 
7 BO —Ooujolnt Discussion on RefrsetorieH for Heating and Melting 
Furnaces „ ^ 

Royal Institute or British Architects at 8 — F W Deaa The Work 
of Sir Robert I orlmer . ,. „ ™ v w 

Buoenice Society (at Rembrandt Hotel Thurloe Place 8 W X—Sir J 
Arthur Thorason Warnings from Nature (Oalton I eoture) 


TUESDAY February 17 

Royal Institution o» Gbnat Britain at 6 16 —Sir William Bragg 
Recent Experimental Ph>iIcB (2) The Sizes of A tome 
Royal StATiNncAi Society (at Royal Society of Arts), st 6 18 —D 
Ciaradog Jones The Sooud Survey of Merseyside 
Royal Society of Medicine st 6 80 -Oenertl MeeUng 
ZooLooicAb-S ociety or I ondon st 6 80 —11 C Rllkle The 
Esr of the Horae {E/vwt ouftuRwsX —M K Serebrennlkov On the 
Potychromatlim ani Albinism of the Slberlsn Sqiilrrtls-W 8 
Brtstowe (n) A Contribution to the Knowledge of the 8pW« Fauna 
of South West Ireland and in particular the Islands off the Coast 
(b) The Spiders of the leland of Grasaholm and some Additlona 
to the Skomor Island List -Dr A D Misra Cm the Internal 
Anatomy of the Female liOo Insect, Jjui/tr loceo Ckll (Homoptera 
€oooidieX 
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Royal pBoroniurHio Bocikty or Ovvat BaiTAUt, At T K SauHlArfl 
Whofi Who Jn Two 2oofl 


WEDNESDAY, Fcreuary 18 

Rotai HrreoROi^iCAL Hociity. At a — L J Satton Noteon Haboobii 
-^Pror y ChapmAti and Uiu M Hardman The I anar Atmoioherio 
Tide at Ocean leUnd —A 0 Beat Horlxuotat Temperatnra Ulffer 
encee over Bmall Ukatanooa —S TA Davtea A Portable Tempera tore 
Gradient Jnditatot 

Royal MioaoBLortuAL Booutty (at B M A. Houae. Tavintook Hquare), 
at A 80 —Prof it Obaiubere The Nature of tne Llvlotf Cell, with 
Pemoaitratton by Micro-DtaaecUon, Micro-I i^JkIIod, ana Clnematn- 
graph. 

OvuiuNAD Linka AstHK^iATioK (at InetltutioD of Klectrical Bfigineem), at 
A JHL —UlHOuaalon un Wayleavni 

IwariTUTioif or Eliothioal ENOiiiKiits (London Htodente* Section), 
at 6 16 —V S liAke W F J Walt4in, and othere DtaouMMion on Are 
the Freaent Methods of Thoae IntereeU*! Id the Supply of Current 
and Api^ratuH Conducive to the Spread of Uomeatlu Electrlfloatlon ? 

iKSTiTUTior or AomiiOBiLa ENuiHBcna (Manohester Cvuire) (at 
Bngineere Club Manoheater), at 7 —K V Pannell Light Alloy 
Platon Development 

IwrmiTion or Ki toTHioAL ENoiMRiHa (Teee fide Sab-Oentrc) (at Clave 
land lethulual Inetltutu, Mlddloabrough), hI 7 —8 G Umwn Loud 
apenkere alnce ttuir Conception, with Onmnphune Pick upa ami 
Wlreleea Recording Apparatua 

Illduinatino Kniijnirrino SorirTv(at Home Ofllce Indiiatrlal Mueeum, 
Horaeferry RoadX at 7 — Diacuaeion on Pmblenia in lUumlUBtlng 
Englneerlug J Jonea The Relation between liitmaity or 

lllurol latton and Viinat Capacity H Parker The Llgliting of the 
Klogaway Tunnel —O P Bernard Lighting at the luLeriialional 
Bxhlbltlon of Peralan Art —H H Ixmg Lighting for Furullure 
Spraying —H U U Goring A Problem in Cathinlral Lighting — 
U A Ivea A Problem in Flood Lighting 

ItraTirui-toii or AoTOUobiLR Bnoinkiim (lieeda Centre) (at Ifatropole 
Hotel lieedak 7 LA —Dr W II Hattlald Ruatlcaa Stnela aa applied 
In Automobllea and Aircraft 

North Baht Coast iHermiTioR or KMntMiKRa and BHirBUtij>iR8 

i Graduate Section) (at Dulbet ilall Newoaatle upon Tyne), at 7 lA — 

> Tagg The Ullliaatlun of Waate Heat In Oil Engine InHUllationic 
Inbtitiitjon op bLiHTRtCAL Bnoinexkh (Sheffleki Sub Gentle) (at Royal 
Victoria Hotel ShelHeld), at 7 80 —0 C lateraon Addrcaa 
Rovai SociSTY or Arth, at « —G H Jack The Art of the Bridge 
Builder 

Royal BooiiTy or UBDirmi, at 9 lA —Dr U L. Tidy Polsonera of 
Ancient Tlmea 

THURSDA}, Fkbrlahv 19 

Royai SofiitTY at 4 SO—Prof A J AllmanU and L J Rurrage The 
DlHcontliiiioua Nature of the Prooeaa of Sorption of Qaans and Vapoura 
by Porous Soil le —C H Collie The Decay OmaUnt of Uranium II — 
/o rfcut in titlt unln —Prof L N O Ulou and K C liarrle 
The 1 hoto Blaatic Diapurelon of VUreoun SlUca -OB Deudbar Stime 
Iiiveatigatluna In K<int|reii Spectia.—J G A Gridlthe aiid Dr K W 
O Norrlah The FhotoenuMitUrd Deeonipoaitlon of MtroL^n Ittia 
Ohiorldn —Prof H. Chapman and J M HUgg Gn tho Variability of 
tU«Qnlel-Uay Diumal Magtietic VarlatlouH II—A Thom and J l»rr 
The Solution of the TorHion Problem for Circular hhafte of L trying 
Ra^IlUB — Prof ( G Dareln Kaamplee of the Unceruii ty Piliictpie 
— B C Bullard and M 8 W Naiwey The EUntlo Scattering uf Slow 
Electrons In Argun—V C <1 Trew and J h S|>eticor The Magnetic 
BuereplJbility of Binary SyaUimR of Organic Moulds — W 0 
Kaiuiuluik On the Thermal fxmductivlty of Homo Metal >Mre« 
Prof P KaplUa The Study of the Magnetic Piopertiesof Metier in 
Btiong Magiiellc Fields 1 , II 

Lihueah SotuiTY or LnnnoN, at 6 —V 8 8ummerhay< n The Anglo 
ipermlo Flora of the Seychelles Archipelago -J Ramsbottom The 
‘Proceedings of the Society of Amateur BoUuUU 
Royal Inhtitction or Great Britain, atf 15 —Prof J J1 8 Haldane 
Uosplrattoii (1), 

SooiRTv or CBauioAL iMDoeTRT (Eilinhurgh and East of Scotland 
Section) (Anutial General Meeting) Oumtly with Local Sectioi of Ii 
atitula of Chemistry) (at Nmth British Station Hotel Edinburgh), at 
T SOL— 0 Parkinson Lithographic Pruceasae and Problems, 

SooiiTv or Chiuioal iNDuarBr (Nottingham Section, Jointly with 
Institute of Fuel) (at University College Nottingham^ at 7 8U - 
) L Strevens retroaraphlc Treatment oi Coal, tiie Mechaniial 
Sepal auoti of Coal Into Fu Constituents and their Cumtneicial Aj plica 
lions 

LEicBixaR LiTEBAav AWJi PniioHopHicAL Sorirrv (Botany and Biology 
Section) (at Leicester Museum), at 7 80 •—P A H Musohamp The 
Blue Butterfly ,« 

liraTiTUTioM or Elbctrical Bnoimceii 8 (Irish Centre—Dublin)(at Trinity 
College Dublin), at 7 46 

OHKiriCAL Hooirtt, at 8.—F GhaUeaKVf kod ^ Parker A New Method 
for the Preparation of OTgano tbatllum Halidas.-W F K Wynne 
Jones The Dissociation ol Salta lo NItrobenxene —D R Pryde and 
P G Sopor (a) The Formation of Aoyl ohloroamlnea from Hyi*o- 
ohloroiis Acid (6) The Direct Interohan^ of Chlorine in the Inter 
action nf p toUit^nnaulphonamide and N oluoroacabanUide 
BRmau Iwrrmmi or hatioloot (at 8!) Wei beck Street), at 6 80 —A 
Aadluui Sympoalvun —G E. 8 PhlUlpa Note on the nre|tar tion of 
Radium Salta for Tberaphutlo Um.—P ro£ B N da C Andrade A 
Model to Itlustrate the Passage of an Alp^ Particle In the Neighbo*iv- 
hood of an Atomic Nuolena —Dr W 110/ Ward Some Aspeotn of 
Radium TherapyA Burrows {The OrgaDlaatfon of the Mdlnm 
and X Ray Cancer wvloe In A'latrapt. 

Royal AKRoMAnrioAL Sooiarr (Glouosstkr and ChelUnham Branch).— 
A L. Wllllama Heat Treatment of SteelA 
Royal A«rohautical Sooibty (Yeorll Branch)-—Squadron Leader B. B 
Borley lAy out and Equipment of Service Alrotaft 
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AeeooiATioN or Bconohic BioLoowia (Annual General Meeting On 
Botany Department Lecture Hixjm, Imperial College of Solcnoe and 
Technology), at 11 80 a u —Dis^naalon on Ulotogtoar Kacea and theb| 
Signlhuiuce In Evolution, to be opened by Uie Preeidenh ObheT 
speakers - Dr W B. Urturley (F\ Dr P Brace White(Baoterta)^ 
Dr T Goodey <Nf«matodee), Dr W U Thorpe (Idmo to), Pr V 1^ 
Turrlll (Seed Bearing Plante). 

GaoLoaiOAL Socivrv or London (Annual General Meeting), at 8 —Prof 
E J Garwood Preaidcotlal Addreaa 
Physical Sol inty (at Imperial (Jullege of Science and TechnologyXatA— 
U 0 Sherratt and J H Awbeiy On the Veloolly of Sonod Wavea 
In a Tube —PS H Henry The Tube Elfeot in Sound reloolty 
Measurements—W A Wood Not* on the Elimination of the 
S wave length firom the Ohiraoteristlo Radiation of Iron 
Bamsu iMeriTUTi or RADioicriv (Medical Me^ng) (at 83 Welbeok 
St eet), at 5 — Dr U Cohen and Dr P H Wnttaker Olaemato- 
gr ph of VeutrloulDgraphy - Dr B B Roberta (a) Lympbo-earoorna 
Involving the Stomach, ) Carcinoma of I^ung with Pathological 

Specimens — Dr J H Mathei X Rays of a Case of Idiopathic 
Myoxitla OsHlflian 1896 and I98y — Pr H K Graham Hodgeon 
Uemonstratinn of the Technique of Method of Sinus Invratigatton.— 
O T Holland Had loHiapbi of Unique Condition a 
Socurty or Chkmioal Indunthy (Llvenwil Section) (Annual Neetlni) 
(At Liverpool University), at a —L Wild Modern DoYelopmenta fn 
Priubing 

(NarmrnoM or Miohahioal BNoiNaiM (Annual General Meeting^ at 
0 —Capt A Swan and others Inv oetlgai ion of 8t«els for Alrorafb 
Engine VaL e Springs 

SociKTY or DvEke and Colovrints (at Hancheater Literary and Philo 
^ophlcai Society) at 7 —J 8 W lliun Bolacol DycHtutta. 

(U»VAL Photooraphio SOCIETY or GnaAT Britain (Pictorial Group), 
at 7 — Infoimal Meeting 

Society or CaBMicAL iNDuarar (Vewoaatle Section) (at Armstrong 
College, Newcastle upon Tyne), at 7 80 — Dr 8 K Illlngworlh home 
Aspects of the ( arbonlsstion f CoiU 
Ji EittH Inetitution or EKoiNlBka (at Ro>al United Services Inslitu 
tion), at 7 80 —A J Grant The Cunstrurtioii orthe Variable Denalty 
liiiinel for the Nritlnna] Physi tiI Laboratory at Te«Miiigton 
Shipi rv Tbxtiie Society (at Sibley Tecbnicjvl School), at 7 80 — A B. 

Shearer Rayon lis Lew in W *vin Fabrics 
Royal Sooibty or Mbdicine (Electro Therapeutics Section), at 8 80 
Roy^l Institution or Great Britain, at 9 —Prof J B 8, Haldane 
Prehistory In ^he JJgbt of Genetics. 

OEoi/xiiera Ahsociatiom (North East Iiancashlre Group) (at Technical 
(College, Blackburn). —W L. Turner With the Geologists Association 
ill Cseohoslovmkia (I ecture) 

RoctiDAiE Textile Society (at Technical Schools, Rochdale)—Gregg 
Modem Weaving Meth4 ds 

SATURDAY, Fbbbuaby 81 

North or Bmoland iMeriTirri or Mining and MlCttAMiOAL ENUlMiEma, 
at 2 80 

Royal iNsrriTDnoN or Great Britain at 8 — J Btephena On the 
llendlDg and Speaking of Verse (2) DiBlculb Poets 


9 PUBLIC LECTURES. 

SATURDAY, February 14 

lloRNiMAN Mubkuu (Forest HillX at 8 80—Major G M Coombs Fiji 
and the Fijlaas 

MONDAY, February 16 

Iavndon School or Hygiene and Tropical MEnicnwR (Public Health 

lilvislonX at 6 —Col L W Harrliion Venereal Ditieaiw SchemM 

TVSSDiY Febroaby 17 

Univekhitv Coi lege Huhpitai Medicai Scuoot., at 6 16 —Dr Janet 
Vaughan The Pathology and Treatment of Pemtolous Ansemia. 
(Snoreeding Lecture on Feb 84 ) 

Grbsham College, at d —W H Wagstaff Geometry (Succeeding 
1 CLtures on Feb 18, 19, and 20 ) 

viSD^EiDAY, February 18 

Lont^h School or Utgiene and Tropical Uedtcini (Public Health 
Division), at 6 -(.ol L W Harrison Venereal Dlasase Treatsient 
OsMtres 

Kings College Ijondom, at 5 80 -H J Wood The Great Age of 
Discovery The Search for a Weetorn Paaaaiie 

Bmi.rAflT Muheum and Abt Oallekt, at 8.—Prof Gregg Wilson The 
Story of a Fish 

FEiDAYt Febroaby 80 

Institution or PBoneaBioMAL Oivit Bebtaitts (at Chartered Bnrveyore* 
Institution), at 6.80—T Wilson Weatmlnater, Ito Falacea and 
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Work of the Forestry Commission^ 
Progress and Promise * 

I 

T he Forestry Coininission of Great Bntain came 
into being as the reflult of the Forestry Act of 
1919 Under the financial section of that Act, a sum 
of 3^ million pounds was to be provided for the first 
ten years of the Commission’s work, the money to 
be voted annually by Parliament m instalments up 
to the total sum sanctioned for the period 

The Forestry Act was based to a great extent on 
the oil vice tendered by the Acland Committee, 
which reported in May 1917 The Act, qmte 
correctly as many think, did not, however, embody 
in its clauses the recommendations of the Committee 
that a hard and fast annual planting programme 
should be ailhered to, coupled with an attempt to 
procure land, by purchase or otherwise, on a scale 
sufficient to keep pace with a planting programme 
laid down in advance In their review of the ten 
years’ work, the (Commissioners can state, and they 
do so with perhaps pardonable pride, that the two 
objects have been very nearly achieved, m spite of 
the set-back which many Government departments 
experienced when the ‘ Geddes axe ’ (1922) was 
being wielded over Whitehall Even in the case of 
such a department os ‘ Forests a profession of the 
open air, we find that m 1929-30 the techmeal staff 
numbered 70, whilst clerical staff numbered KX)! 
Unexpected difficulties also were encountered in 
obtaining the land required, especially m the 
north , and the mildest criticism on some of the 
areas obtained has been that the value of the forest 
crop they are likely to grow is problematical 
Every annual report since 1923 has referred to 
this * Geddes axe ’ contretemjjs in the history of the 
work of the Forestry Commission But to many 
practical foresters possessing administrative expen 
eace, the view and attitude so taken appear to be 
somewhat distorted It is a well accepted factor 
in forestry economics that any slump m trade m a 
country, or part of a country, will be immediately 
reflect^ m forestry revenue and returns, either of 
the country as a whole or in the part of the country 
affected, and forest officials are well aware that they 
will experience cuts in the expenditure side of their 
next forest budgets 

In the case of the Forestry CJommission, it is held 
by a not mconsiderable section of expert opimon in 
Great Bntam that it was, and is, a mistake to tie 
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the forestry business to an annual programme of 
planting laid down m advance—and consequently 
to the necessity of endeavouring to acquire land for 
the purpose to at least a fixed annual amount 
With the finances of the country in their present 
position, not even the keenest supporter of aiforesta 
tion in Groat Britain would agree to the aacredness 
of either the 1929-38 planting programme or its 
more or less prescribed land acquisition plan 

It must be admitted that the Forestry Commis 
Sion deserves congratulation on its ten years’ work 
It may be suggested, however, that the Commis¬ 
sioners will be well advised not to pin their faith on 
adhering to a hard and fast policy of annual plant 
ing and land acquisition, by area A clear-sighted 
forest admimstration knows full well that it has to 
* cut its coat according to its cloth’ Should re 
trenchment have to come during the present ten 
years, the Commissioners have now m hand a forest 
aiea of considerable size, which doubtless can pro 
vide plenty of work for the existing staff, and no one 
expects the present forest estate, consisting for the 
major part of young plantations, to show a profit 
for years to come—so that worry has not to be 
faced 

It will be readily conceded, as the writer of the 
review in the report before us says—The object of 
the ten year programme was to avoid uncertainty 
Uncertainty is the worst enemy of the Commis¬ 
sioners’ work ” Every forester should know that 
success m forestry depends upon continuity m 
working What, however, is not so readily appreci¬ 
ated 18 that this well recognised axiom applies to 
forest departments which have under their charge 
considerable areas of existing revenue-yielding 
forests Here mtemiptions in continuity of working 
result in serious losses in revenue and check the due 
expansion and progress of forest management 
Great Britain is not in such a position Therefore 
it would be difficult to support, on economic 
grounds, the necessity for adhering to a hard and 
fast annual planting plan , though it may be a 
perfectly sound policy to prepare such a scheme and 
endeavour to work up to it So far, the Commission 
has made a fetish of this branch of forest work—at 
the expense of reafforesting areas felled during the 
War, which hod at least one forestry asset, an 
established forest soil 

The work earned out under the auspices of the 
CommiSBioners up to the end of the growing season 
of 1929 may bcTbriefly sunytaansed as follows Of 
fdantable land, 310,2^ acres were acquired, of this 
area, 130,768 acres were planted with oomfers and 
7511 acres with hardwoods S^te-aided planting 
No 3199, VoL 127] 


(that IS, by making money grants to private} pro- 
pnetors) was responuble for another 76,736 acres 
planted The original programme did not envisage 
the creation of forest workers* holdings^ As one 
outcome of the unemployment question this matter 
was taken up m 1924 and received a warm acoept- 
ance by the Government officials concerned , the 
result was that 618 holdings were completed by the 
end of the ten year period and another 246 were 
in progress Wherever possible, existing buddings 
have been converted for the purpose of the holdings 
But m many oases new buddings have had to be 
erected and the work has proved somewhat costly 
However, in the case of the forest workers’ holdings, 
there are a good many questions of an economic 
nature to be weighed, apart from the purely financial 
one So far as can be foreseen at the present time 
and under existmg social conditions, the forest 
workers’ holdings can be regarded as a sound de 
parture 

At the end of September 1930 the Forestry Com¬ 
mission had under its charge 602,000 acres of land, 
of which 261,000 acres had been acquired by pur 
chase, 231,000 acres by long lease or feu, and the 
balance, approximately 120,000 acres, consistmg of 
Crown Woods, had been transferred to the Comv 
missioners under the Transfer of Woods Act of 1923 
The following extract from the report will mdioate 
that sound views now prevail on the subject of 
land acquisition 

“ In acquiring land the Commissioners have kept 
constantly in view their mam functions, which are 
to estabbsh forests and forest workers’ holdings 
The acquisition of assets surplus to those require 
ments has been avoided so far as possible, and where 
it has been necessary to acquire surplus assets in 
order to build up desirable forest properties the 
poboy 18 to dispose of them as rapidly as sound 
Dusiness jpermits ” 

The activities of the Commissioners in the direct 
tion of forest education and research work are 
discussed at length Exjiert opmion m Great 
Bntam is by no means agreed either as to the value 
of some of the Commission’s activities m these 
directions or the soundness of some of the advice 
given by the Commissioners References have 
already been made to such matters in our columns , 
the points m question, moreover, are well known tc 
those mterested m these matters throughout the 
country and need no further emphasis here 

Weighed dispassionately, however, the con 
sensus of opmion will be that the CommissionerB is 
the work of the past ten years have deserved wriO 
of their country and have earned the thanks of jAieh 
countrymen Hie chairmen have been Lord Lovat, 
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one of the ongmatore of the scheme (191^27), 
Lord Clinton (1927 to 1929, end of ten-year period), 
Sir John Stirling Maxwell, the present chairman 
Mr R L Robinson'has been the Technical Com 
raissioner throughout the period 

The summary of the ten years’ work is unfortun¬ 
ately drawn up on the most approved Whitehall 
lines It bristles with statistics and tabular state 
ments, resembling a report emanating from the 
Treasury or Botwd of Trade From the point of 
view of the pubhc the report is useless Several of 
the reports of forestry departments issued m other 
parts of the Empire are nowadays human docu 
ments, often illustrated The Commissioners have 
missed a great opportumty for propaganda to 
interest the public , whilst they would have set an 
example which might have had the beneficial result 
of bnghtening up Whitehall reports and Blue Books 
generally 

Concepts of Social Biology 
The Biological Basis of Human Nature By Prof 

H S Jennings Pp xviu + 384 (London 

Faber and Faber, Ltd , 1930 ) 15^ net 

• i LMOST everything which has been wntten on 
the biological foundations of human society 
IK based upon a false antithesis with a histoncai 
background, which should be evident to everyone 
who IS familiar with the progress of ammal biology 
during the last century Before the emergence of 
the cell doctnne during the 'thirties, KOibker’s 
<ii8covery that the sperm is produced by the trans 
formation of a smgle cell in the testis of the male 
parent, and the elucidation of the phenomenon of 
fertilisation by Fol in 1879, the prevailing biological 
c oncept of inheritance was very much like the legal 
one While the egg was still regarded as an adult 
tn miniature, it was natural to think that we pass 
on our noses in much the same way as we pass on 
our mortgages When the essential features of 
fertilisation were established, it was natural that 
biologists should challenge the legal view of in¬ 
heritance associated by custom with the name of 
Lamarck Had Weissmonn confined himself to this 
modest task, his influence on biological theory 
would have been one of permanent usefulness 
Unfortunately, he could not stop at that From a 
total misconception of the r61e of the external 
environment in relation to the znatenals of m- 
"bentanoe, biological doctrine swung over to a total 
neglect of the r61e of environment m the process 
of development 

Weisszoajin's conception of development, elabo- 
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rated m association with Roux, reduced the external 
medium to a perfect vacuum Ab m Stevenson's 
fable, the gyves were firmly riveted on the left log 
before the ulcer on the nght had healed To-day 
the progress of experimental embryology has 
relegated Weissmann's theory of development and 
the h 3 rpothesis of germinal selection to the same 
hmbo as the Lamarckian doctrine In animal 
biology, heredity and environment are used as 
classifications of two types of variables which 
interact at every stage of development, to produce 
at the end of the process one of a large number of 
possibihties called an mdmdual Heredity includes 
the class of variables which can be defined m terms 
of the matenal of which the sperm and egg are 
respectively composed Environment includes that 
whole class of vanables which are significant in the 
further development of the fertilised egg A differ¬ 
ence between two animals may be predominantly a 
genetic or predominantly an environmental one 
To speak of characters as hereditary or environ¬ 
mental, mnate or acquired, is, strictly speaking, 
meamngless 

In animal biology these are commonplaces Un¬ 
fortunately, m human affairs they are still startlmg 
and almost revolutionary ideas The mam concern 
of Prof Jennings m “ The Biological Basis of 
Human Nature " is to see that they shall become 
commonplace in social biology He has performed 
this signal service with the lucidity, good humour, 
and terseness which have enhanced his reputation 
os one of the most penetrating and provocative 
thinkers m contemporary biology “ A burden of 
concepts and definitions ”, he says, ” has come 
down from pre existing days , the pounng of the 
new wine of experimental knowledge into these has 
resulted m confusion And this confusion is worse 
confounded by the strange and strong propensity 
of workers m heredity to flout and deny and despise 
the observations of the workers in environmental 
action , the equally strange and strong propensity 
of students of environmental effects to flout and 
despise the work on mhentance ” On behalf of the 
workers on heredity, it may be pomted out that 
extravagant dogmatism concerning the hereditary 
significance of human differences is less common 
among biologists than among statisticians, retired 
majors, and clergymen with joumahstio pro¬ 
pensities The leading geneticists, and among 
them first and foremost T H Morgan himself, 
have usually shown extreme reserve m disoussing 
the genetic aspect of social behaviour 

“ The Biological Basis of Human Nature " does 
^not set out to be a comprehensive text-book of 
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social biology It is the prolegomena to any 
genuinely biological analysis of human society 
The Corpus errorum btologicorum in Chap ix 
should be read by everyone who has an interest in 
the relation of biological concepts to social science 
Throughout the book Prof Jennings emphasises 
the need for detachment and scepticism in ap 
preaching what is still a virgin field of inquiry Ho 
discusses the possibihties of eugomc measures with 
a moderation and samty which will compel the 
sympathy of many previously ahenated by the 
manifest pohtical bias or ludicrous exaggerations 
of propagandists determined to damage their own 
case Having stressed the extreme difficulty of 
analysing social differences to which several gene 
mutations make a contribution, he states 

“ We must know more as to what human troubles 
are due to definite single-pair gene defects These 
are the defects with which eugeiuc measures can 
effectively deal , and as yet but a small number of 
them aro positively known The great difficulty 
about this 18 that bad living conditions often 
produce the same kind of results that bad genes do 
Persons may become idle and worthless, insane or 
criminal or tuberculous—either through bod genes 
or throu^jh bad living conditions, or through a 
combination of both So long as livmg conditions 
are bad, we do not know what ills aro due to bad 
genes We must therefore correct the bad living 
conditions, not only for their directly beneficial 
effect, but also for the sake of eugenics When this 
18 done, it will be possible to discover what defects 
are primarily the result of defective genes, and then 
to plan measures for getting rid of these genes 
measures for stopping the propagation of their 
earners 

In the chapter on race mixture and its con¬ 
sequences the author maintains the balance between 
two conflicting sources of bias with judicious re- 
stramt m most of the conclusions he states The 
reviewer is of the opmion that he attaches too 
much importance to the conclusions stated by 
Davenport and Steggerda at the conclusion of their 
monograph on Race Crossing in Jamaica ”, and 
too httle weight to the actual data contained m the 
text Indeed, he himself departs from‘the high 
standard he has set ebewhore, when he states that 
the blacks “ showed superiority m Mental Anth- 
metlo and m following complicated directions for 
ioing things On the other hand, the Whites showed 
El distinct supenonty in the tests of intellectual 
Eibllity ” In the Army Alplui tests the blacks 
excelled in one^ialf aM % whites m the others 
The former pategory mojuded all the numerical 
bests—simple or otherwise It is not clear why 
bhe verbal testa should be clat«iifi^ as ‘ intellectual * 
No 3109, VoL 127] 


in contradistmction to the numencal tests Few 
biologists seem to be aware that the most reoent 
investigations on the IQ of foster children and 
twms show how little justification there is for the 
behef that such tests distinguish differences which 
are of genetic and extrinsic origin The implica¬ 
tions of Spearman's work alone necessitate a very 
sceptical attitude to earher views concemmg the 
genetic status of psychological tests 

Those who are famihar with “ Prometheus ” will 
not be surprised to find that Prof Jenmngs stressee 
the need of recognising that has a natural 

history of his own In the last chapter he attributes 
the neglect of the specifically human charactenstios 
of human behaviour to the mechanistic tradition 
in the philosophy of the organism, and favours the 
emergent point of Mew as a more sympathetic 
setting for a humanism which draws its mspiration 
from biological knowledge His statement of the 
emergent point of view is so carefully pruned that 
most biologists with a mechamstic bias will find it 
difficult to realise why Prof Jennings goes to so 
much tiouble to identify his own clear and un¬ 
exceptionable views with what has now become a 
label for vanous species of contemporary philo¬ 
sophical obscurantism It is doubtful whether tITe 
disposition to interpret the entire panorama of 
human history withm the framework of our present 
biological hypotheses is generally associated with 
an explicitly matenalistic bias m philosophy or a 
partiality for physico-chemical interpretations of 
vital phenomena A consistent mecliamst will be 
the first to recognise that the biology of Darwin's 
generation was neither sufficiently adequate to 
undertake an analysis of the structure of human 
society, nor even equipped to state, as we now can 
state, the fundamental requirements of the problem 
in biologically significant terms The assumption 
that human nature is the product of heredity and 
environment owes its plausibility to the mechamstic 
point of view and this assumption is accepts as 
axiomatic throughout Prof Jennings' book 


An Introduction to Plato 
The Qrotvth of PkUo's Ideal Theory an Essay 
By Sir James George Fmzer Pp xi + 114 
(London Macmillan and Co , Ltd , 1030 ) 7s Qd 
net 

rriHE little book before us is far the best mtro- 
JL duction to the study of Plato which we 
know, and every reader will be grateful to Sir 
James Frazer for rescuing it from his pigeon-holes^ 
It was written fifty years ago as a dissertation for 
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, feDowahip at Trinity, and has theref<»:e all the 
harm of }routhful enthuaiatmi and newly acquired 
nowledge This more than oompensates for any 
orreotions necessary in minor points—the dating 
>f the dialogues and so forth ItP is one of the 
>ook’s outstanding merits Another is that, taking 
me thread—the development of the ideal theory 
—as the clue, it is possible to connect all the 
Lialogues by their most vital link and give both 
inity and evolution to the picture without over- 
oading it with details 

The last, and to a scientiho reader the most 
veighty, merit is that the author, while enjoying 
Plato to the utmost as a writer, a dramatist, and a 
x)et, 18 under no illusions as to the fundamental 
allacies of the Platomo ideas The criticism, 
:»ased on a simple but very careful examination of 
.he language of Plato himself, estabhshes the fact 
hat the ideal theory arose from the questioning 
li Socrates as to the nature of general ideas, 
especially of a moral kind, was then elaborated 
nto an ontological construction in a middle 
period, represented chiefly m the Phoedo and the 
‘ Republic ” , and was dispersed, by virtue of its own 
contradictions and a strong admixture of Pytha- 
i^oreanisra, in the last penod, represented by the 
‘ Timacus the “Sophist and the “ Pormemdes “ 

It IS this sketch of the whole senes of the dia¬ 
logues, linked up by the ideal theory, which gives 
the book its high interest and value By sbght 
snlargement here and there it can be regarded not 
inly as an introduction to Plato but also as a 
picture of the nature and development of Greek 
philosophic thinking as a whole One pomt on 
which Sir James Frazer is most emphatic throws a 
flood of light on the subsequent history of Platonic 
idealism and its influence on Chnstian and modem 
thought He makes it abundantly clear that Plato 
never contemplated an idea of evil or evil things 
The model which was laid up m heaven was of 
heavenly things, and was at every stage permeated 
by the notion of perfection m the moral rather than 
the logical sense Its connexion on these lines' with 
Chnstian theology is obvious, and it brings us direct 
to the modem conception of ‘ values ’ 

On itte other side the author has little trouble 
in making the true and obvious connexion with 
the weakness of Greek scientific thinking as a 
ffhde, in jumping precipitately from the oontra- 
iiotions of sense to an ideal umty or cause lying 
behind them This, Plato, in common with most 
Glreek thinkers, was ready to find m an abstract 
Bonstruotion of the mmd The mind of the thinke^’- 
thus set to work by the impact of sense impressions, > 
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then proceeded to work untrammelled ih its in¬ 
terior isolation, and produced a result emmently 
satisfactory to the inward eye but certain to be 
shattered so soon as later observation confronted 
it with obstinate fact This intently abstract 
and mental quabty of Greek thinking accounts for 
their bnlhant contributions to mathematics and 
their comparative failure to build up any eflSoient 
system of laws in the actual physical umverse of 
which we are a part The analogy of certain 
modem mathematical thinkers whose work is 
noticed from time to time in these pages immedi¬ 
ately comes to the mind F S Mabvxn 


Virus Diseases and the Bacteriophage 

Medical Research Council A System of Bacieriology 
in relation to Medicine Vol 7 By C H 
Andrewes, J A Arkwnght, S P Bedson, F R 
Blaxall, F M Burnet, J Burton Cleland, A 
Febx, G Marshall Fmdiay, W Fletcher, I A 
Galloway, M H Gordon, J G Greenfield, W E 
Gye, W F Harvey, E Hindle, P P Laidlaw, 
J C G Ledingliam, R J Ludford, J E McCart¬ 
ney, J McIntosh, A G McKendnok, H B 
Maitland, M S Mayou, R St John-Brooks, J 
Henderson Smith, A Theiler, C Todd,J Walker 
Pp 509 (London H M Stationery OfiBce, 
1930) 21^ net 

fllHIS volume deals wholly with vims diseases 
J- and the bacteriophage A review of it is 
somewhat di&cult because divergent opinions exist 
regarding these viruses and the diseases they pro¬ 
duce, and much of the information is necessarily 
uncertain and baaed on somewhat feeble founda¬ 
tions At the same time, the interest in the subject 
18 widespread, and it is well to have collected the 
mam facts and theories into one volume 

There is necessarily a considerable amount of 
irregularity m the raenta of the various articles 
Some of these are written by men who have them¬ 
selves an intimate knowledge of the subjects they 
deal with, while others are mere compilations 
from the work of others , and sometimes one asks 
why this special author has been chosen when 
others with practical expenence of the diseases 
dosenbed could be found One always sympathises 
with an editor who has to find someone to do the 
work whwi the man who ought to do it has refused, 
and this may possibly be the explanation ol the 
choice in some of the oases 

The introductory survey in Chap, i, by Gye and 
Ledmgham, and the chapter on cell inclusions are 
«well written and give all essential facts for those 

Hi 
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who propose Btud 3 'ing these diseases, but they also 
disGiiss and ontioise the theories that have been 
suggested, and this method of dealing with the 
subject IS both interesting and helpful to the 
reader 

The illustrations m Chap n will be welcomed, 
though we think that clearness would have been 
gamed if some colour had been used 

Chap v , on foot-and mouth disease, gives an 
excellent account of the work on this subject up-to- 
date, though one misses any reference to the now 
proved spontaneous outbreak in rats, established 
quite clearly by the Ministry of Agnculture Though 
this article is well written, we think some parts of it 
might have been improved by the association with 
the author of someone with wider knowledge of the 
vetennary aspect of the disease The chapter on 
smallpox 18 excellent, and written in a truly critical 
way by a man evidently thoroughly familiar with 
hiB subject 

Among the other outstandmg chapters are those 
on encephahtis lethargioa and acute poliomyehtis, 
by Prof McIntosh, dog distemper, by Dr Laidlaw , 
pleuro-pneumonia of bovmes, by Walker, and typhus 
fever, by Arkwright and Febx Though we may 
not agree with all the statements m these chapters, 
yet the facts are extremely well put, and the case 
for the conclusions strongly supported by evidence 
largely obtamed by personal practical work by the 
authors Virus disease work will no doubt produce 
many facts m the future which may bring about 
considerable changes in our present views, but the 
work m these chapters will largely remam as funda¬ 
mental 

Yellow fever is a disease which has led to much 
controversy, but m Chap xxxvni Hindle has put 
the present position clearly and has given a well- 
oonaidered account of the disease and its virus 
The bacteriophage, even a more controversial 
aubjeot, has well and adequately t^^ted by 
Dr B«met 

The vims diseases of plants and of insects 
have also been dealt with There is a short 
but mtm^mg chapter on acute disseminated 
enoepbalomyelitiB ai^ its relation to vaccinia, 
meadea, etc , by Dr Greenfield, which is well worth 
attention In view of much reomt work, the 
chapters on herpes and varicella are of value 
Babies n very fully dealt'with by Harvey and 
MoKendnok, and the chapter on measles is also 
worthy of careful study ^ 

Of rest of the volume httle need be said 
Those who are interested in such animal diseases 
as fowl plague, fowl pox, cattle plague, s^e fever, 
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etc , will find most of the informatKin <m the bao* 
tenology of these diseases m various chapters, and 
practically all the diseases attributed to viruses are 
included Most of these chapters are mtereeting, 
though many of them are mere compilations from 
papers by vanous authors The advisability of 
having included some of them, oonmdenng the 
present uncertainty of our knowledge, is at least 
questionable, unless we are to have revised editions 
at frequent intervals Even since some of the 
articles have been written, new information has 
been gained which might modify ^me of the views 
propounded To take one example, we find no 
mention of the work on psittacosis 
Considering our lack of knowledge of the nature 
of the viruses, and the mass of literature—much of 
it undigested and contradictory—which has, within 
recent years, found its way into the journals, we 
congratulate the authors, as a whole, on the com¬ 
pletion of what must have been a somewhat difficult 
task They have produced a volume which will 
prove very helpful to all workers on the subject, 
and will prove to be not the least valuable of the 
volumes already issued J M Bkattib 


Early Beliefs 

(1) Ohcsia and Sptrtis %n the ^ncteni World By 
Dr E J Dingwall (Psyche Miniatures 
General Senes No 28) Pp 124 (London 
Kegan Paul and Co , Ltd , 1930 ) 2s M net 

(2) Possession, Demonxaccd and other among 
Primitive Races, in Antiquity, the Middle Ages, 
and Modem Times By Prof T K. Oesterreioh 
Authonsed translation by D Ibberson Pp 
XI +400 (London Kegan Paul and Co , Ltd , 
1930 ) 21s net 

(3) Animism, Magic and the Divine King By 
Dr G&a R6heim Pp zviii+390 (Londons 
Kegan Paul and Co , Ltd , 1930 ) 21s net 

NTEBEST m what the second-hand booksellers' 
catalogues call * the occult * is perennial Here, 
if anywhere, is common meeting-ground for civilisa¬ 
tions widely apart in tune and space The mascot 
is the fetish reborn spiritualism and the cult of 
the dead are at one in their belief m the near 
presence of those who have 'passed over', and their 
concepts of the apmt-world might well be regarded 
as interchangeable 

Both Dr Dingwall and Prof Oesterreioh suggest 
this refiectlon, the one Specifically, the other by 
imphoation The former points out that many eaxfy 
reoonls of apparitions might have been 
almost word for word to describe phenomenis' ^ 
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modmi spiritoalism. the latter places the data 
of possession among pruzutiye races side by side 
with descriptions of the oonsoioualy induced states 
of the medium 

(1) Dr Dingwall writes from the viewpomt of a 
sGientifio historian He gives an account of the 
means employed m ancient tunes—m Egypt, 
Mesox>otamia, among the Hebrews, and m the 
classical world—m order to make effective the 
belief m the existence of spirits, good and bad 
Such, for example, are divination and other magical 
practices The use of the waxen image, familiar m 
modern witchcraft, goes back to ancient Egypt 
Dr Dingwall also recalls some of the well known 
cases of apparitions m Greek and Roman literature, 
as well as the remarkable spintistio phenomena 
from ancient Chma Chinese records of olair 
voyanoe and telepathy, telekinesis, poltergeists, 
spint-wntmg, and so forth, afford a remarkable 
parallel with the performances of the modem 
medium The real problem is, however, how far 
these records may be regarded as constituting 
evidence which bears upon the quest of modem 
psychical research Is there behmd these stories, 
asks Dr Dingwall, something which we are not 
yet m a position to explain ? 

Dr Dingwall’s conclusion is cautious, but he does 
hold finally that the records throughout the ages 
show that there have been manifestations which, 
after making allowances for fraud and delusion, 
pomt to something which is still unexplained and 
offers a held for research on stnctly defined scientifio 
lines 

(2) Prof Oesterreich’s treatise is a translation 
of a work which first appeared in German so long 
ago as 1921 It may be mentioned here as the 
direct antithesis to Dr Dingwall’s method of 
attacking the problem Prof Oesterreioh’s wide 
survey of the phenomena of possession among 
primitive races, in antiquity and in modem tunes, 
deals with the subject on psychological lines as the 
manifestation of an abnormahty, whether auto- 
matio or induced A translation of this work is 
very welcome, especially as its free use of verbatim 
quotation makes it a mine of information for the 
student 

(3) Dr Rdheim’s work is a re-exammation of 
early forms of belief and ntual, especially those 
conceptions rdalang to magic and fertibty with 
which ^ The Golden Bough has made us familiar 
They are here translated into a whole-hearted 
sexual symbolism. In this extreme form the sacgn 
ment wiU soaroefy oonvinoe anyone but an already 
fervont dtldple Of Freudian psyohdogy. 
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Our Bookshelf 

Handbook of ChemtceU Mtcro^:opy ^ Prof £mile 
Monmn Chamot and Prof Clyde Walter Mason. 
Vol 1 Principles and Use of Microsccmes and 
Accessories, Physical Methods for the §tudy of 
Chemical Problt^ Pp xui+474 (NewYodc 
John Wiley and Sons, Ino . London Chapman 
and Hall, Ltd , 1930 ) 22s 6d net 

Although the microscope has now become firmly 
estabhshed in the chemical laboratory, the average 
chemist is none too famihar with the instrument, 
and its possibihties are likely to be under-estimated 
This volume offers to research worker, analyst, or 
teohmoal chemist a useful compendium of micro¬ 
scopic techmque, together with a clear explanation 
of the theory of the microscope, an understanding 
of which IS essential for trustworthy and accurate 
work, especially at the higher magnmcations The 
various methods of illumination are set out, and their 
effects on resolution and contrast well explained 
Short sections devoted to ultra-microscopy, 
photomicrography, and the quantitative analysis 
of mixtures by mioroscopio methods deTOndent on 
counting or measurement will offer httle fresh to 
the specialist, but should greatly assist the worker 
in another field, especially as there are adequate 
literature references 

One of the most valuable uses of the microscope 
to the chemist is in the detennuiation of the optical 
properties of crystalhne material for determinative 
or research purposes, and here the treatment ap¬ 
pears somewhat cramped The average chemist 
knows little of optics and lees of crystallography, 
and so short a summary of crystal optics is likely 
to deter rather than to encouram him to refer to 
one of the text books on this subject The bibho- 
waphy, too, is inadequate in this direction—a most 
disappomting perpetuation of the neglect of this 
field Much space is devoted to the description of 
microscopes and acoessones, this is a useful feature, 
but, unfortunately, dealt with almost exclusively 
from an Amencan point of view M H H 

The Economics of Forestry By W E Haley 
(Oxford Manuals of Forestry) Pp xiv+256 
(Oxford Clarendon Press, London Oxford 
Umversity Press, 1930 ) 21^ net 

This book, the author states, is founded upon 
courses of lectures given in the Oxford School 
Forestry and the Imperial Forestry Institute The 
treatment of the subject differs from that followed 
by Schlich in bus well known “ Forestry Manual ”, 
which has been used by generations of British- 
tramed foresters It is not at first sight easy to 
follow the author m his methods The first ptuk of 
the book is devoted to timber supplies, oonsump* 
tion, and pnoee, compiled from trade statistics m 
several paks of the world, and from other authors 
In Part II Hiley treats of finance and its import¬ 
ance But it differs from Sobkoh's well-known 
Valuation and Management ” (vol 3) in that 
Hiley has jettisoned most of the accepted formulis 
of * forest valuation’ The author admits that 
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some of the formula omitted may in the future 

E rove useful If this is the case, the student should 
e made acquainted with them 
Formula) are not the only omissions The author 
wntes '' I have said notWg about the selection 
system of forest management, because I have been 
unable to find any reliable data on which to estimate 
profitableness under this system ” A veiy large 
proportion of the forests of the British Empire 
are managed on some form of selection system, and 
must contmue to be so managed for a long time to 
come Further, Hiley states that the financial 
as^ts of forestry have not received in the past 
sufficient notice, “since the care for forestry has 
been based on the objective of general human 
welfai*e rather than finanoial gam, and emphasis 
has been placed on the indirect benefits which 
forest maintenance often confers'* In many of 
the forests of the British Isles the indirect benefits 
outweigh the direct financial ones, and a text-book 
should place the two aspects before the student 
There are many good things in tlus book, but the 
omissions appear serious 

EUclrvcal Power Tran6m%M%on and Interconnexion 
By C Dannatt and J W Dalgleish (The 
Specialists* Senes) Pp xi + 424 (London 
Sir Isaac Pitman and Sons, Ltd , 1930 ) 30s net 

Thk transmission of electrical energy has now 
become a very important engineenng problem It 
IS not surprising, therefore, that the hterature on the 
subject IS 1 ncreasing very rapidly The expert finds 
a difficulty m keeping abreast of the advancing tide 
of knowl^ge Consequently, there is room for a 
book which describes the latest developments m 
the theory of transmission This book is wntten 
by two capable engmeers, and it is mterestmg to 
notice how they have collected, from the advanced 
treatises and papers they have studied, the theorems 
which have ^at practical value whether they are 
easy to understand or not On p 11, for example, 
we come across Maxwell's coefficients of capacity 
and potential The schoolmaster m us objects, 
however, to such statements os “ It will be obvious 
that p^a“Pai‘* This kmd of assertion we come 
aorbss in examination papers In these cases we 
take it to mean that the examinee does not see it 
hunself but hopes that it is obvious to the exammer 
What pleases us most about the book is that it is 
thoroughly up-to-date, and that only really im¬ 
portant practical theorems are given There are 
some defects m methods of proof, but m no case, so 
far as we have noticed, is the defect senous We 
confess to feeling annoyed every time we come 
aorossJKirohhoff's name spelt with only one h One 
of the most valuable chapters in the book is on 
the relative value of earthi^ as oomrared with in¬ 
sulating overhead high tension itetworks In Great 
IMtein we generally use scdidlv earthed neutrals 
In Germany they are earthed through Petersen 
coils, so called after their inventor, Prof Petersen, 
of Dcumstadt At the preseq^time, there is scarcely 
sufficient operating expeneooe available to detmnine 
which system is the bwt, but the authors state the 
proUem clearly 
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Dtcitonary of Biological EtmwaltnlB German- 
Enghsh By Ernst Artsonwager. Pp 239 (6 
plates) (London BaiUiire, Tindall and Cox, 
1930) 20« net 

In 1921, Dr Ernst Artschwager and Edwma M 
Smiley pubhshed a small “ Dictionary of Botamcal 
Equivalents ", which was concerned with accurate 
translations of French-Enghsh, Germem-English 
terms employed m botamcal science Now Dr 
Artschw^er has prepared another dictionary of 
German-Enghsh equivalents embracmg the wide 
field of terms employed in biological science 
Owing to the extreme specialisation in biology 
which, as the author points out in his preface, 
“ has increasingly narrowed the working sphere- 
the individual", the need for accurate, easily 
found translations of the technical terms employed 
18 obvious, since every worker must needs keep 
abreast with related aspects of his own branch of 
natural science 

The book contains lists of abbreviations used, 
the common German abbreviations, irregular 
verbs, metrical equivalents, references us€^ m 
compilation, as well os the dictionary itself At 
the end of the book are six plates dcahng with 
the morphology of plants and annuals, which 
enable the reader to see at a glance the required 
equivalent, since the drawings are numbered and 
the key faces the illustrations Dr Artschwager 
IS to be congratulated on producing a book so 
comprehensive in scone, and the pubhshers on 
the clear printing 'The book is strongly recom- 
mended to those who have little knowledge of 
German technical terms which are employed m 
the vanous aspects of biological science 

T?he Structure and Meaning of Peycho-aruilysia as 
related to Personality and Behavior By Dr 
Wilham Healy, Dr Augusta P Bronner, and 
Anna Mae Bowers Pp xx + 482 + xxiv (Lon¬ 
don and New York Alfred A Knopf, Ltd , 
1930) 21^ 

It is difficult to imagine the audience for which 
this book IB intended It purports to be the out¬ 
come of an attempt to show psycho analysis as 
one of the scientinc approaches to understanding 
of personahty in a projected manual of methods <5 
personaht^ study and the maze of material 
prompted the authors to compile “an organised 
statement of what hod been contributed to date in 
psycho analysis " On the left-hand page ore given 
what are considered to be the orthodox theories as 
presented by Freud, while on the nght-hand page 
are the vanous modifications suggested by other 
wnters The result, while being an admirable 
testimomal to the patience of the compilers, can 
scarcely be called useful For senous students the 
best approach is the onginal work of fiist-huid 
exponents, while for those who want to get a 
general idea of such work there ate Enumerable 
popular manuals , if it is to be considered aa a 
reference book, then far more bibliograpbioal 
references ore needed Neither the structure nor 
the meaning of any subject can be adequi^itdly 
presented m this way 
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Letters to the Editor. 

[The Editor does not hold htmself responsible for 
opinions expressed by hu correspondents Neither 
can he undertake to return, nor to correspond unth 
the witers of, rejected manuscripts intended ^or this 
or any other part of Natubb No notice is taken 
of anonymous communicaiions ] 

Stellar Structure 

It has frequently been stated, by myself amongst 
Dthers, that it is necessary to assume m the inside of 
stars a temperature of the order of fnc*/& in order to 
explain the generation of energy by the annihilation 
of matter, m being the mass destroyed m eewh process, 
^ the velocity of light, and k Boltzmann's constant 
This letter is written in order to make clear that this 
assumption is not necessary It is perfectly true that 
the equilibrium constant of a process, subject to the 
laws of thermodynamics, is of the order ( the 

energy of the process m this case, of course, being equed 
to me* The equilibrium constant does not, however, 
determine the generation of energy What one is 
concerned with in tlie case of a star is the rate at which 
energy is produced , m other words, if one presup 
poses ike simpl^t process of anniliilation, the rate at 
ivhich protons and electrons disappear m the form of 
radiatioQ This is analogous to the rate of chemical 
reaction, not to the equiUbnum constant of a revere 
ible reaction 

In most chemical processes the rate of reaction is 
governed by the number of molecules estivated per 
second, which again depends upon the number of 
particles the eneigy of which exceeds a certain value, 
nay, €, This number is proportional to e - ♦i/W’, and one 
therefore finds, roughly speaking, that the rates of 
reaction are negligiUe unless the temperature is such 
that the mean energy of the molecule is comparable 
with the energy of excitation Since this activation 
energy is usually of the some order as the energy of the 
reaction, the conclusion is often extended without 
great inaccuracy to the toted energy of the process 
In the case under consideration, the annihilation of 
irotona and electrons, it seems difficult to imagine any 
orm of excitation, and the rate at which it proceeds 
con therefore scarcely depend upon a function of this 
type Presumably, m such collisions as are effective, 
certain circumstances, which occur but rarely, have to 
be fulfilled When these ore fulfilled, and they may 
not be such as require any high velocities, matter is 
converted into rewhation , in the vast majonty of 
oases, a collision has no such result If tins view is 
correct, the rate of annihilation, and therefore the rate 
of generation of enejgy, will depend in the first m 
stance on the number of collisions per second, which 
of course vanes with the density and with something 
like the square root of the temperature, and in the 
second instance, upon the special oiroumstanoee which 
render a collision effective, and which may, or may not, 
depend upon the temperature In either event the 
simple ei^nential expression is not applicable, and 
the oondosion that matter can only be annihilated 
and energy produced in stars where mtenors are at 
temperatures of fbe order mo*/fc, that is, 1 1 x 10** 
degrees, is vahd 

It would be true if ihe matter radiation equibbnum 
has been attamed and any further production re¬ 
quired a change m the equilibnuxn constant It is in 
correct if the system has not reached equibbnum, for 
in this case thermodyziamioal reasoning is insufficient 
to determine the rate at which equilibnum will be 
approached F A Lindbhank ^ 

Clarendon Laboratory, 

Oxford, Feb 5, 
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RBVBBRmo to Sir James Jeans's letter m KaotAb 
of Jan 17, p 89, I may say that I fully acknowledged 
m my paper of November 1929 {Mon Not Roy Ast 
Soc , 90, p 20) that Sir James was the first to reoog 
nise the principle that the mass M and luminosity L 
of a star are independent variables regards steady 
state considerations On p 53 of that same paper 
(a page of whuh Jeans himself quotes m another 
connexion) 1 made a general reference of obUgation 
to his work In my last paper {Mon Not Roy Ast 
Soc , 91) I build on Jeanas permanent contnbutions 
to science in throe places, mentioning him by name 
(pp 4, 9, 51) I could not, however, adduce €Lny of 
the specific results of his theory of stellar equilibrium 
m supiKirt of my conclusions, for they are totally 
different, and I could not contrast his results with 
mine without venturing to discuss his mathematios 

I cannot assent to Jeans's mathematios, because 
hjH theijry of stellar equilibnum is in formal contra¬ 
diction with his own (L, M) independence pnnolple 
It IS an immediate consequence of this principle that 
for a given mass M m equilibnum the ratio X of 
gets pressure to radiation pressure may have any 
value whatever between zero and infinity, depending 
on the arbitranly assigned L This is fundament^ 
in my analysis Aooorrling to Jeans (“Astronomy 
and Cosmogony pp 88, 89) X is small for large 
masses and large for small masses, and is caloulame 
in terms of M 97) Jecuis may claim the principle, 
but his theory is not consistent with it 

The point of my analysis is the construction of 
configurations which satisfy the (L, M) independence 
principle, even for models for which kij is constant 
The special properties attributed to these models by 
both Jeans and Eddington then disappear, and the 
new general properties which emerge (oxplaimng as 
they do why some stars are very dense and others 
not) ore shared by other models, since they depend 
only upon the occurrence of the central singularity 
rssO m a <ertam system of differential equations 
Jeans uses throughout Emdon’s solutions, which 
possess no sm^anties 

As regards the branching out of solutions near the 
boundary of a star, Jeans is considerm^ a vanoty of 
models For any one model, the solution is umque 
up to the boundary The work of Mr Fowler, Mr 
Fairclough, and myself published in Mon Not Roy, 
Ast Soc, 91 (November 1930), discusses the family 
of such solutions arising from Emden's equation , 
with any definite configuration, of arbitrarily assimied 
mass, luminosity, and opacity, there is associated one 
member of the family of solutioiifl, selected by a 
boundary condition wluch ensures tlxat tlie boundary 
layers, of the prescribed opacity, enclose M and 
radiate L E A Milnb 

Weulham College, Oxford, 

Feb 6 


Generalisations and Modern Cosmogonies 

Pbop R a Miixikan in hia retinng presidential 
address of the Amenoan Association for the Advance- 
meat of Science (Natubb, Jan 31, p 167), refers 
to the assumption “that the radiation laws tfwhioh 
seem to us to hold here vannot possibly have any 
exception anywhere “ as “ precisely the sort of sweep 
mg generabsation that has led us physicists mto 
error half a dozen times during the past centuiy ’’ 
This emboldens me to ask agam whether there is any 
evidence whatever for the uniform propagation of 
radiation m all direotiona m space from a sim or a star 
1 asked it (Natubb, Nov 29, 1013, p 339) at the tune 
of Millikan’s “ fifth significant discovery ", when radio¬ 
activity was indicating the necessity of extending 
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the Goamioal tnne scale Since then all modem cos 
mo^oniste it seems to me have constructed systems 
designed pnmanly to accoimt for the meuntenance of 
solar and cosmioal energy on the scale demanded by 
this natural but perhaps un’warranted assumption 
Although 1 have no desire to trespass m the con 
troversies concerning the nature of cosmical radiation 
I mav say that Millikan s views have iJways had a 
singular atti action to me because of the very difficulties 
to which he refers of finding a satisfactory kinetic 
picture of the instantaneous conveision of say 56 
separate 1 ydrogon atoms into one iron atom This 
to a ohenust a reaction of the 56th order seems bizai re 
for has not Sir Joseph I armor educated us to regard a 
reaction even of tl e thir 1 order as difficult to form 
any kinetic picture of ? B it I like to think of these 
56 atoms (or shall w say 55 T) holding a committee 
meet ng m tl e sj acious regions of zero temperature 
and concentration with infinite time ahead of them 
and nothing t< hsturb them arriving at a decision (or 
possibly only awaiting a chairman) to rush into one 
another s arms and flash to us the birtli of an iron 
atom Frfderick Soddy 

131 Banbury Roa 1 
Oxford 


Change of Density of Ethyl Ether with Temperature 

In connexion with my former studies on ©tlwl ether 
made in the Phys cal Laboratoiy of tl e I^^hnioal 
Institute at Warsaw I have made a study of the de 
pen fence of tl e dens ty of ethyl ether upon tempera 
ture m the interval between 120® C and + 36® C 
using the method desonbed by H Kamerlmgh Onnes 
andJ D A Boks (Comm Leylen No 170 b) 

The dilatometer and the control tube were made of 
fused quartz carefully calibrated andjirovided each 
with a closely fitting auartz stopper The dilatometer 
was placed in a deep glass Dewar vessel so as to permit 
the observation of the level of liquid in the dilatometer 
The temperature was determine by two platinum re 
sistance thormometeis placed at different depths 

There was great difficulty m selecting the cooling 
liquid rhe specially punfied petrol etner which is 
commonly used for this purpose permits of lowering 
the temperature to 160® C but even at 70® C it 



beootmee so markedly disturbed as to make the ob 
aervation of the levels of the kquid both in the dilato 
meter and the control tube quite impossible After 
several attempts 1 found that a mixture of chemically 
pure ethyl ether and ethyl alcohol remeuns clear down 
to 120® C Probably this is due to the fact that 
ethyl aloohol absorbs the liuA traces of moisture m 
the oooling liouid which would otherwise cause it to 
become disturbed at low temperatures 
The density of ethyl ether as a funotioa of tern 
perature in the neighbourhood of the point 105 4® C 
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18 represented on the accompanying graph (Fw 1) 
The shape of the curve shoira that the density ofvery 
carefully purified ethyl ether mcreases with the lower 
ing of temperature from the value 0 6964 at 95® up 
to 0 8696 at 106 4® C With further lowering of 
temperature the density of ethyl ether still increases 
but the rate of increase is markedly lower According 
to former studies made m this laboratory there 
appears edso at this temperature a change of we value 
of the dielectric constant and of the speciflo heat of 
ethyl ether (J Mazur Natube 126 649 1930 M 
WolfkeandJ Mazur Natubk 126 684 1930) Thus 
at the previously found transition point 105 4® C 
the density curve shows also a distmot change of 
character At 117 2® C (freezmg point) the density 
has the value 0 8654 J Mazub 

Teol nioal Institute Warsaw 
Jan 6 


Crystal Structure of Martensite 

It was first shown by W L Fink and E D 
Campbell (7 ran« Am & 0 € Steel TrecU 9,717 1920) 

and independently by N Seljakow J Kurdumoff 
and N Goodtzow (Natttbk 119 494 1927) that 

quenched carbon st^ls contain a phase with a tetra 
gonal crystal structure which might be considered as 
a deformation of the body centred cubic structure of 
a iron This has been confirmed by other mvesti 
gators and our present knowledge of the tetragonal 
martensite may be briefly summansod as follows 
The axial ratio increases from about 1 03 at 0 8 



Fio 1 X ray pi tommi of q enchod ewbon sUel* TJid two Ihw* 

y < ) and a ( 0 ) are teparated In ttie orlgtnal film* a 0 80 

per cent carbon A 1 04 per cent carbon e 20 per cent carboa, 
i 1 8ft per cent carbon e 1 8ft per cent carbon after forty ebdii 
ho rs In liquid nlr 


per cent carbon to 1 06 at I 4 per cent carbon At 
lower contents of carbon the interference doublets 
corresponding to the tetragonal lattice are not 
resolved but in photograma of very rapidly cooled 
specimens the a Fe Imes are slightly mwlaoed m 
such a way as to indicate a tetragonal dsfonnation 
The higher the carbon content and the higher the 
axial ratio the larger is also the volume of the umt 
cell 

It IS thus evident that there la a correlation between 
carbon content and lattice dimensions and it must be 
considered as on established fact that the tetragmial 
martensite has a homogeneity range of oonsidemhle 
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exteat* Beoeat inveetlntioiui by means of thermal 
(Ed. Idourerand G Biedrioh, ArcKwf d. BuenkOdien 
4» 95, 1930) and mioroacopio (F Wever and 
N* Ei^h MxU a d KcMer-Wtlhekn Inat f Exsen- 
Jorschung, 12^ 93 » 1930) analysis have shown that the 
austenite martensite change takes place also m 
steels with a very low content of carbon This is m 
favour of the assumption that the tetragonal mar¬ 
tensite IB a supersaturated solution of carbon m 
a iron An X-ray mvestigation by G Kurdumoff 
and E Kaminsky (Natubb, 122 f 475» 1928) points 
very strongly m the same direction They find the 
dimensions of the axes c and o of the tetragonal phase 
to be Imear functions of the carbon content, and the 
Imes to mtersect at a pomt corresponding to the 
elementary cube edge of pure a-iron On tne other 
hand, Wever and Engel refram from stating the axial 
dimensions obtamed m their X-ray work, and em 
phasise the difficultiee of exact determmation, due to 
the diffuse mterference lines and to the fact that the 
strongest lines of the tetragonal phase are covered by 
either y- or o-iron Imee 

By usmg focusing cameras constructed by G 
Phragm^n, which give a much higher dispersion than 
the ordinary Debye cameras, and by employing 
chromium iC-radiation, which has a comparatively 
long wave-length, I waa able to obtain pnotograms 
of quenched steel specimenfi of which the line ( 101 ) 
of the tetragonal phase is separated from the 7 -Fe 
line ( 111 ) It was thus possible to determme the 
lattice dimensionB of the tetragonal structure from 
the strong and comparatively Siarp Imes ( 101 ) and 
( 110 ) Some of the photogrOms are reproduce in 
Fig 1 The results obtam^ are given in the follow 
ing table 
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Volume 
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4 

e 

0 a 

per lattice 
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a 

per lattice 
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071 : 

2853 A 

2 041 A 

1031 

11 97 A* 

3 581 A 

11 48 A* 

080 

2 852 

2 056 

1036 

12 06 

8 584 

11 51 

104 1 

2 848 

2 070 

1 046 

12 08 

3 502 

11 50 

] 20 I 

2 846 

2 000 

1054 

12 15 

3600 

11 66 

135 j 

2 843 

8014 

1 060 

12 18 

3600 

n 76 

1 40 1 
1 1 

2 840 

3 034 

1 068 

12 23 

3 616 

11 82 


The results are reproduced graphicsdly in Figs 2 
and 3 The correlation of the points belo^ng to 
the tetragonal phase is very satisfactory two 

curves of Fig 2, giving the axial dimensions as 



Via St^Lsttloe dim«n«k>iu of ttto A pbue u funcUon of the 
carbon oootent. 


function of the carbon cont^t, converge to a pomt 
corresponding to the edge of the elementary ouoe ox 
pure a-iro 0 , in complete ogresmeiit with the result of 
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KurdumofE and Kaminsky The present mveetigatiati 
has thus completely oonfinned the assumption that 
the tetragonal martensite is a supersaturate solution 
of carbon m a-iron Ferrite and tetragonal martensite 
are thus one and the same phase, but as they ore often 
present in one emd the same specimen as separate 
miorographio structure elements, it seems convenient 
to denote the tetragonal phase as a' 

As shown by A Weatgren and G Phragm4n {Jour 
Iron and Steel Inst , 109, 169 , 1924), the carbon 
atoms, when dissolv^ in 7 iron, do not occupy any 
points of the face centred lattice, but are statistically 
distributed in the interstices between the iron atoms 
Seljakow, Kurdumoff, and Goodtzow {Zext f Physik, 



Fio 3 —’Volume per lattice point for the n and the y-phaaea 
a« fiincilon of the onrbon content 


46, 384 , 1927) suggostwl that the same might be the 
case m the a' phase, and oven proposed definite posi¬ 
tions for the carbon atoms which would explain the 
tetragonal deformation, namely, at the centre of 
those fewes which are perpendicular to the tetragonal 
axis This atomic arrangement is, however, very 
improbable, as the space available for the carbon 
atoms would be extremely small But even if a 
carbon atom were situated m one of those points, 
where the distances to the surrounding iron atoms 
are the greatest (J 0 i), the space available for the 
carbon atoms would be considerably smallor than 
in the face centred structure One would therefore 
expect the volume of the body centred lattice to 
increase much more rapidly with the carbon content 
than that of the face centred, white, as seen from 
Fig 3, the opposite is m fact the case On the other 
hand, a simple substitution of carbon atoms for iron 
atoms in the lattice would cause a decrease in the 
lattice dimensions, as the carbon atoms are much 
smaller than the iron atoms 

I am indebted to Dr G H&m for the suggestion of 
still another possibility, namely, a complex substitu¬ 
tion in such a way that a group of two carbon atoms 
IS substituted for one iron atom in the lattice Such 
groups of carbon atoms have, in fact, been found by 
M v Stackelberg (Zext phys Ch (B), 9, 437 , 1930) 
in several carbioes of tne composition MC^ and a 
Bimilcur arrangement of hydr^en atoms by 
(Zext phys < 7 A. m press) in ZrA, These oompoundii 
all have a tetragonal structure, and in most cases the 
axial ratio is higher than one, which is contrary to 
what IS generally the case m deformed cubic struc¬ 
tures This IS explained by the assumption that the 
Of group 10 in these cases orientated parallel tp the 
tetragonal axis, an explanation which holds equally 
. w^l for the tetragonal martensite. 
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An attempt was made to find the positions of the 
carbon atoms by moans of density detemiinations 
The density of the of phase when contaimng 1 85 
per cent carbon was calculated on the following three 
assumptions 

(1) Addition of carbon atoms 7 65 

^2) Complex substitution of carbon atoms 7 42 

(3) Simple substitution of carbon atoms 7 19 

A steel specimen with this content of carbon was 
uenohed and afterwards placed in liquid air for 
8 hours m order to increase the percentage of the 
a'-phase The density was found to be 7 62 As 
shown by an X ray photogram (Fig 1, c)» the specimen 
consisted ot a'- and y iron, and the intensities indicate 
that there was more tetragonal 
martensito presmt than austen¬ 
ite The density of austenite 
with this oompoBition is found 
by calculation to be 7 04 As 
sumption (1) 16 immediately ruled 
out, as the densities of both com¬ 
ponents would be higher than 
that of the mixture Assumption 
(3) has been shown above to bo 
very improbable and would give 
67 per cent y iron, 43 per cent 
a' iron, while the X ray intensities 
mdioato that the a' phase pre 
dominates Assumption (2) gives 
60 per cent a' iron, 40 per cent 
>-iron, m good agreement with 
the X-ray intenaitieH • 

The only suggested structure 
of tetragonal martensite which 
explauiB the observed density, 
the increase of volume with the 
carbon content, and the elonga¬ 
tion of one of the orystallograpmc 
axes may be descnoed as follows 
In the body centred lattice, 
groups of two carbon atoms, 
statistically distributed, replace 
some of the iron atoms The 
carbon atoms are most prob 
ably orientated in such a way 
that the axes of the Ci groups 
are parallel to the tetragonal axis of the lattice 

The decomposition of the a' phase on tempering, os 
well as the reactions occurring on inefioctive quench 
mg, have also been studied, and the results obtamed 
will be pubUshed elsewhere, with a more detailed 
account of the results report^ her© 

Einab Ohmak 

Institute of General and Inorgamc Cliemistry 
of the University, 

* Institute of Metallography, 

Stockholm, Jan 5 


A Laboratory Method of demonstrating the Forma¬ 
tion of Fronts and Vortices when there le dle- 
contltiuous Movement in a Fluid 

AocoBDDfG to Views now Mnerally accepted, extra- 
tropical oyolones are formed along surfaces of kme 
matioal discontinuity between air-maases having 
differmt temperatures and XQOisture-contents, and 
during their growth they possess an asymmetnccil 
struoture Reo^t studies i of tropical oyolones show 
that they also have^often a similar ongm and struoture 
It 18 well known that vortiolS*oan easily be formed 
in a fluid by producing a sufficiently sharp disoon 
tiliuity of velocity—as by suddenly moving a half 
fiwnersed spoon across the snrfaga of water A 
^rammon method of studying stream-lines m water is 
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by strewing aluminium powder on its surfeoa. With 
water, however, the movement is so rapid that it is 
often difficult to follow its details Melted spermaceti, 
m which aluminium powder is suspended, is a very 
convenient medium for the demonstration and study 
of fronts and vortices similar to those which occur on 
a much larger scale in Nature 

If a shallow layer of spermaceti is heated m a flat 
enamel dish over a plate of copper or brass, then, as is 
well known, the liqiud layer is mvided up into a senes 
of small polygonal cells with liquid nsing at the 
centres of the cells and falling at their periphenee 
If, now, a cylindrical rod is moved across the liquid 
with its axis vertical, the formation of the K4rna4n 
double row of vortices can be distinctly seen By 


Fio 1 

substituting a thin small angled wedge of wood with 
its narrow end dipping m the liquid, and moving it 
across the surface with its axis inclined, a wav© 
motion IS set up, and the stream which flows past the 
thicker end of the wedge rolls up into a succession of 
vortices which persist for some time before they dis¬ 
appear The development of these vortices resemblea 
m many ways the development of a cyclone by the 
moursion of a tongue of warm air m cold air Fig 
1 (a^ and (6) shows photographs of such waves and 
vortices, the area of disturbance being obviously larger 
m the latter case When the hquid is at a low tem¬ 
perature, or when the speed of movement of the 
wedge 18 small, waves are set up without the formation 
of vortices, mmilar to those studied m the atmosphere 
by Bergeron and Swoboda (Fig 1 (c)) By ^vmg 
a circular movement to the wedge, the senes cn 
oyolones along the polar front can he neatly imitated 
(% 1 id)) 

The interesting question as to how far the mstabihty 
of the liquid layer helps the formation and persistence 
of these vortices u being examined 

K B Rauakathak 
SoBBAO Mai. 

Meteorolomcal Office, Poona, 

Deo 28 

' K R BanuinaUuui and A A Nartysn Iyer The dtniehtre end 
Movemeiit of • Storm Id the Bey of Benw durlns Jentuiry 1020 ’* 
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McK&ttcatlon of Quanta by Photo-ionisation 

In ths course of further experiments on the phono 
menon described by Dr B B Ray (Nature, May 17, 

E 746»and June 7,1930, p 856), which was explained 
y Dr Ray and one of us (Nature, Sept 13, 1930, 
p 398) as a case of partial absorption of the cjjuantum 
lee^dmg to photo ionisation, we came across an mterest 
mg expenmental result On using the copper 
radiation and passing it through paraffin 1 mm thick, 
we obtamed a modified line on the long wave length 
side, separated from the parent Ime by the approxi 
Tnatefre<juenoy distance Ay = if (if = Rydberg constant) 
We are mclmed to interpret it as a cose of photo 
ionisation of hydrogen oontamed m paraffin in the 
oombmed state 

In these expienments, a Uhler and Cooksey type of 
X ray spectrometer supplied by Messrs A Hilger, 
Ltd , was used The crystal of caloite was kept fixed 
The photographic plate W 6 W firmly clamped in the 
plate holder, which is itself a heavy motallio one and is 
firmly clamps to the body of the spectrograph, leav 
mg no chance of the plate being displaced during an 
exposure The modified line was ootained on throe 
])Iatee only when a layer of paraffin was used os an 
absorber 

The other alternative was to ascribe this line to 
partial absorption of the quantum by an electron in 
tho aluminium (used as wmdow) Lj shell, but this ex 
f)lanation fails, as the energy of ionisation of alumin> 
lum in the L| shell is found to be equivalent to about 
3 if, that IS, about 72 volts, accordmg to a recent 
paper by SOderman {Ph%l Mdg ,610, Sept 1930) 

In a previous letter (Nature, Sept 13, 1930), it was 
pointed out that the phenomenon is analogous to the 
oloction of electrons from the iC-shell of reulioactive 
atoms by y ray quanta conung from the nucleus, as 
found by L Meitner, Ellis, and others But there is 
one important difference The 7 ray is supposed to 
impart the whole of Its ener^ to the it-eloctron, 
which IS therefore ejected with the energy h{p -m*) 
But in the present case, the X ray quantum is sup 
posed to impart only a fraction /o'* (Z^*-* stands for 
energy of ionisation in the if shell) and then oontmues 
its journey with the energy h(v “V*) The two cases 
are therefore two extremes of the same phenomenon 
It therefore seems probable that the quantum, 
whether mtemal (coming from the nucleus) or external 
(commg frmn an outside source as an X ray <|uantuin), 
may on its passage through atomic shells impart any 
part of its eneiw to the electron from to Ak, and be 

therefore modified from r to the frequency range 
p -* »■* to 0 We should expect that the modified beam 
will appear aa a band with a sharp edge at r - r* and 
extending towards the longer wave length side m 
definitely 

Wo undertook to verify tins deduotion by sending 
the radiation through four layers of black paper fthat 
111 which photograpme plates are wrapped), we nave 
actually found evidence of this oontmuous bond with a 
sharp edge at p and extending towards the long 
wave length side mdofinitoly The copper lino w€w 
vised m this case, and the crystal was kept fixed The 
range covered by the divergent beam of X rays was 
about 46' (equivalent to 70 X U ) The crystal was 
fto placed that it could r^leot all the wave-lengths 
betweeai oopper-iC/Si and cojmer -H 70 X U A 
su^le exposure of 60 hours* dfuration was given A 
feeole oontmuous radiation was mdeed recorded in 
*thui remon, and superposed on this was the modified 
luie with a sharp edge on the short wave-length side 
and exteijidklg towa^ the long wave-length aide as 
stated in the pravioUB paragraph Tho separation 
between the ed^ of this line and the parent We was 
about 20 in p/fi units—20 4 being the C level m p/R 
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units as found by SOderroan {ZeU f Phy , 52 , 1929) 
A separate exposure was given for 10 mmutes to reooru 
the oopf> 6 r if a, lines for reference and measurement 
No eontmuouB radiation was recorded m the nei^bour- 
hood of copper ifaj, aj, as the former is too feeble to be 
photograpneii in on exposure of 10 minutes 

Tiiewe experiments seem therefore to prove that the 
phenomenon is general, and the quantum can impart 
t«o the bound electron energy varying from hp to 
and be modified to any freejuency less than *' -r* 
Further expenmontiS are proceeding 

S Bhahgava 
J B Mukerjie 

Physical Laboratory, 

University of Allahabad, 

Nov 13 


Simple Deposition of Reactive Metals on 
Noble Metals 

According to Neniat’s theory of electrode poten¬ 
tials, a very small concentration of a reactive metal 
should be deposit^ on n noble metal when the ions of 
the former are brought in contact with the latter 
The effect is usually regarded as being too small for 
demonstration Dr G von Hevesy showed tho effect 
by radioactive methods some years ago He de¬ 
posited radioactive isotopes of load and bismuth, pre 
smnably as metal, on such noble metals as platinum, 
gold, mercury, and copper, in some cases quantita¬ 
tively , he showed, indoo<i, that the ions of any radio 
element could to some extent be deposited on noble 
inotalrt wlien the latter were merely immersed m a 
solution Tho effect, 1 find, con be shown by some 
metals which are not radioactive I have obtained 
it with reactive metals like uranium, titamum, tung¬ 
sten, and molybdenum on such noble metals as mer¬ 
cury, copper, and tin 

It 18 obtamed sunply A liquid amalgam is shaken 
vigorously with a solution of a uranium, titanium, 
timgsten, or molybdenum compound m acid for a few 
minutes or loss, removed from the solution, and well 
washed To the amalgam 0 1 gram of pure zinc u 
added, and the minimum concentration of sulphuno 
acid at winch hydrogen is found to be evolved deter- 
nunod Whereas with an amalgam employed as a 
blank no hydrogen is visible with 2 N sulphuno acid, 
the amalgams whicli liave been shaken with uramum, 
titamum, tungsten, and molybdenum solutions are 
found to evolve hydrogen down to concentrations of 
0 012 , 0 0026, 0 002 . and 0 002 N sulphuno acid re¬ 
spectively This catalytic effect cannot be due to the 
mere act of shaking, since it is not given when acidified 
solutions of manganese, chromium, and vanadium, 
which are metals similar to those given above, are 
shaken with amalgams to which zinc is afterwards 
added Nor can it be ascribed to oxides or other 
compounds of these metals, since these have never 
been shown to catalyse tho formation of hydrogen 
when zinc is brought in contact with a dilute aoid 
La the well known experiment of adding copper sul¬ 
phate or platinic sulphate to zinc immersed in scid 
m order to catalyse the evolution of hydrogen, it is 
difficult to thmk that the catalyst is not metolbo 
copper or platmum These catalysts, uramum, 
titamum, tungsten, and molybdenum, behave aa 
though they were deposited platinum, and are there¬ 
fore presumably in the metallic state 

Thw view IS supported by the foot that any of these 
metals when dspoaited by a current on a ra^reury 
cathode behaves catal 3 rti(^ly towards the evolution 
of hydrogen exactly as does the a malg a m which has 
been shaken with a solution Such amalgams appear 
entirely metallic Uranium and titamum have 
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hitherto not been deposited electrolytically from 
aqueoiiA Holutions on a cathode, but this haa been 
efiectad by Mr R (^»rovei9 in this Jaboratory 

Merouiy is the noblest metal on which we have 
Hucceeden m depositing these four metals by mere 
shaking Amalgams of copper, bismuth, lead, tin 
cadmium, and zinc show the effect m increasing 
amount, but only with molylxlenum have we shown 
the presence oi the catalytic metal by chemical 
means The amount dejiosited must m all oases be 
very small The electrode potentials of the four 
metals I have mentioned have never been acourately 
detormmed, but published work places uranium with 
manganesie, titanium with zinc, and tungsten and 
mol^denum with cobalt and nickel in the list of 
electrode potentials of metals These similanties are 
supported by the behaviour of the metals towanls 
aoios, the difticulty of reduction of their ions m 
aqueous solution to the metallic state, and such evi 
deuce Tt is quite certam, in any cose, that all four 
ore more oloctro positive than tin, and therefore than 
lead, copper, and mercury 

It is fortunate that each of the catalytic metals, as 
appears from moosuroments wo are making, is tpiite 
insoluble in mercury The very small concentration 
deposited on the amalgam by shaking thus forms a 
separate phase with practically no loss through solu 
tion in the mercury It is this separate phase which 
IB the catalyst for the hydrogen evolution which 
enables the small concentration to be detected 

A S Kusskli, 

Dr Lee’s Laboratory, Chi iHt Church, 

Oxford, Jan 20 


Development of Golgi Apparatus In Water- and 
Soil-grown Roots of VIcIm tmbm Seedlings 

While Vuna faba is generally quoted as the type 
seed for successful gennmation in water imder labora 
tory conditions, it is, nevertheless, noted that gerrntna 
tion in sand is more rapid and much more reliable 

The rate of growth of a seedling root under normal 
conditions depends on the activity of the menstem, 
and of the region of elonaation This is directly 
related to the supply of available food matenol, which 
m turn is a fimotion of metabolic rate, and conse 
quently of respiration The respiration of a non 
hydrophyte, such as Ktcta /aba, might conceivably be 
adversely affected by growth m water Two senes 
of seedlings were therefore grown, one m water emd 
one in sand, to determine whether the difference m 
growth rate was linked up with any constant cyto 
logioal vanation 

As lias been already observed,* part of the food 
material visible in the cells of Vtcta faba consists of 
Golgi apparatus, either m a reticular or granular fonn 
The exommation of fifty seedlings, varyms m length 
from one to sixteen centimetres, showed that such a 
Golgi apparatus is commonly present m dermatogen 
and permlem m both water* and soil grown rooto 
It may be temporarily absent in the primary root 
during the early stage of development of the second- 
ones In the latter, aa m the tertiary rootlets, it is 
also observed to occur The^xation method used is 
described in detail in the piper referred to above 
The sections were out four to six microns thick 

^ Mubray Scott 

University of California at* Los Angeles, 

Cedifornia 


> SeoU, F H , (XwurreiKio of OoM Appsrstus In the SsodUiu of 
VlelirS»Ss*\ Amer Jour , It, pp W8-606, October 1929 
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Swelling Pressure of Rubber 

Mbasubkmbnts of the swelling pressure of rubber 
(Stamberger and Blow, KoU Zeit^r , 68» 90, 1930^ 
lead to the conclusion that the swelling pressure 
results from the attraction of solvent molecules by 
the moleciileH of gel A simple formula expreesmg 
the variation of molecular force of attraction with 
dilution, P= IC/F*, has been applied and gives satis¬ 
factory results In the present case P is the swelling 
pressure {MLT'^), V is the volume of solvent bound to 
unit weight of jelly (L*), K is a constant the meaning 
of which IS obtained by substituting P — K/V* m the 
maximum work term dA ~ Pd V 

K IS charactenstic for all solvents and jellies, and 
expiessoe the potential energy when unit volume ot 
solvent IS bound to unit weight of the gel (The 
dimension of K is ML^T * ) 

The formula has been tested with all the data 
available and the constancy of PV^ is fulfilled in a 
satisfactory manner 

Full details will be publisheil shortly 

Paxtt Stambebuer 

The Netherland (Jovemment Rubber Institute, 
Poortlandlaan, Delft, 

Jan 3 


The Black-necked Grebe 

I OWE thanks to the Writer of the Note on the 
black necked grebe for correcting my error m naming 
Linnaeus instead of Latham as responsible for the 
generic title of the grebes (Natubk, Feb 7, p 201), 
but when he goes on to say that the “ name is a iah^l 
and need have no meaning in lUelf ”, I must ask how 
a label can be justified that conveys a false meamng, 
as PodicepA does Are misprints in scientific nomen 
clature to be reckoned indelible ’ That has not been 
the opinion of such ornithologists as Seebohm, A H 
Evans in the ”Cambridge Natural History”, and 
Prof Alfred! Newton, who all write Podtcipes In his 
“ Dictionary of Birds ”, Newton notes about Podx 
npedwfcc—*’often, but erroneously, written Pod% 
ciptdrr The word Pod%cepaf os commonlv spelt, being 
a contracted form of the original Podicip^a (c/ Gloger, 
Journal ftir OmUhologie, 1864, p 430, note), a com 
bination of podex, podtets^ and pcs, pedis its further 
compounds must be m accordance with its derivation ’ ’ 

* Herbert Maxwell 

Monreith 


Embryology and Evolution 

In Nature of Jan 10, Prof MaoBride appears to 
deny that a cross between two types of Cavia to which 
I referred, and which leads to Mendelian s^regation, 
was an interspecific cross Not only did Detlefsen,* 
who earned it out, r^ard it as such, but, also, 
male hybnds were wholly stenle In view of the 
latter fact, I did not suppose that Prof MocBnde 
would question its interspecific nature 

In spite of Prof MocBnde’s disbelief m outo 
catalysis, 1 hope to demonstrate this phenomenon to 
students of the Natural Sciences Tnpoa next week, as 
1 have done annually for some years 

J* B, S HaldakiP 

University of Cambridge, 

School of Biochemisti^, ^ 

Sir Wilhoxn Dunn Institute, 

Tennis Court Rood, Ctoibndge, 

Jan. 31 ^ 

^ nettefien, Pub 206 , Cam. Inst Waah. 
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New Aspects o 

By Dr C D 

y-RAYS AND NuCLEAK STRUCTURE 

NTIL a few years ago, the fundamental prob¬ 
lems of physics were those concerned with 
the structure of the atom The nucleus was neces 
sarily often referred to, hi t only in relation to its 
effect on the behaviour of the electrons in the atom 
It was found that for most purposes the net charge, 
Ze, was a sufficient description of the nucleus 
Within, however, the lost three years, the whole 
attitude of physicists to this problem has changed , 
on one hand, our knowledge of those phenomena 
which depend on the intimate structure of the 
nucleus has been greatly increased , on the other 
hand, wave mechamcs has proved to be eminently 
suitable for a theoretical attack on this problem, 
and has already provided a solution of some of the 
outstanding problems 

Of the many lines of investigation which have 
been developed, not the least interesting is that 
of the characteristic electromagnetic radiation 
that can be emitted by radioactive nuclei These 
nidiations are termed the y-rays and are in general 
of considerably shorter wave-length than the 
X rays They bear the same relation to the struc 
ture of the nucleus as do the ordinary optical 
and X-ray spectra to the structure of the electronic 
system of the atom, but there is this one point of 
difference The optical and X ray spectra can 
convemently be studied for a senes of elements 
because the process of excitation is under control, 
but it 18 only in a few isolated cases that it has yet 
been possible to excite a nucleus by external 
agencies to emit charoctenstio radiation Some 
of the radioactive bodies, however, emit these 
radiations spontaneously, since the process of 
dismtegration leaves the newly formed nucleus m 
an excited state and able to emit its characteristic 
radiation The nuclear spectra have therefore 
only been examined in detail for those radioactive 
bodies whioh happen to emit them, and it has been 
impossible os yet to find any general laws governing 
the arrangement of these spectra by noting the 
^similarities m the spectra from a succession of 
different nuclei 

The result of this was that, until a few years ago, 
while there was a great deal of information about 
the nuclear spectra of several radioactive bodies, 
it was still impossible to associate this with any^ 
defimte feature of the structure Recently the 
position has changed greatly, and it now seems 
possible to view m the nuclear level systems which 
can be deduced from the y-ray measurements the 
characteristic stationary states of a-particles or 
protcms in the nucleus, and to associate such level 
systems directly with the ground states deducible 
from oth^ evidenoe 

Methods of Invbshoatino the y-RAVs 

A simple method that was of great importance 
m the early days of radioactivity was to mvestigate 

* SnbttoiMe of two toetnici deUvand at Uw Sojral Initltutlon on 
Kov 4 tad 11 
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Radioactivity * 

Ellts, F R S 

the absorption of the radiation emitted by a par¬ 
ticular bcKiy by plocmg a radioactive source at some 
distance from an electroscope and observing how 
the ionisation decreased when successive sheets of 
some material such as aluminium or lead were 
interposed It was frequently possible to analyse 
the resulting absorption curve into a senes of simple 
exponential curves, and thus to obtain a general 
idea of the different components of the complex 
radiation Methods such as this could never yield 
very precise information, and they have now been 
superseded by more accurate methods 

The crystal method, in the forms used for X rays, 
has been applied with considerable success to 
y rays ^ In one respect the technique is simpler, 
since in place of the X ray tube with all the appar¬ 
atus necessary to run it, it is only necessary to use 
a fine tube containing the radioactive matenal, 
but in other respects the experiments are far mor^ 
difficult Owing to the very short wave length, 
of the order of40XU to4XU, the glancing 
angles are extremely small, and not only is the 
adjustment of the apparatus considerably more 
difficult but it 18 also impossible to measure the 
wave length with much accuracy Further, in 
comparison with an X ray tube, the normal amount 
of radioactive material constitutes an extremely 
weak source of radiation As a result it has not 
yet been possible to push this method when using 
photographic registration beyond 16 X U Recently 
Steadman * has devised an arrangement, using an 
electrical counter in place of a photographic plate, 
which may overcome some of these difficulties 
The method which has given us most of our 
information is based on the photoelectric effect 
The general pnnciple is very simple and is as 
follows • A tube containing the raaioactive body, 
the y-rays of which are under investigation, is 
placed inside a small tube of some material of high 
atomic weight, such as platinum In theu* passage 
through the platinum, the y-rays eject groups of 
photoelectrons the energies of wmch are connected 
with the freq^uency of the y rays by the Einstein 
law Thus the y ray of frequency v will lead to 
the ejection of a senes of groups of electrons of 
energies hv Apt, hv-Lyi, etc , according to whether 
the conversion occurs in the A, L, etc , state of the 
platinum atoms This electronic emission can be 
separated out mto a corpuscular spectrum by the 
usual method of semicircular magnetic focusing 
It 18 usual to register these spectra photographic¬ 
ally, and there is not a great deal of difficulty in 
analysing them and deducing the corresponamg 
y-rays, since m most cases it is only the electromo 
group from the A level which is sufficiently intense 
to g^e a detectable effect The general apphea- 
tion of the method is greatly limited by the fact 
that the photographic unpression of the groups of 
electrons always snows as a broad, rather diffuse 
. bfimd The reason is that, although the photo- 
electrons are elected from the platinum atoms with 
Sharply defined eneigies, only tnose from the surface 
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of the tube actually emerge with their full velocity 
Those from the lower layers are retarded in their 
passage out» and cause the diffuse character of the 
band 

Fortunately, the radioactive atoms themselves 
provide us with much more favourable oppor¬ 
tunities for observing this photoelectno conversion, 
by what is termed internal conversion This is 
by Itself on extremely interesting phenomenon, 
and will be referred to in detail later For the 
present purpose it is convenient to describe it as 
follows Wnon a radioactive nucleus emits a 
quantum hv of radiation, this does not always escape 
as such from the atom but may be absorbed by the 
eleotromc structure of tlie atom m its passage out 
This internal conversion follows the usual photo¬ 
electric laws, and thus a radioactive body which 
emits y-rays will also emit a corpuscular spectrum 
similar in every respect to that coming from the 
platinum tube already mentioned, except that the 
energies are now hv Xrad> The result 

18 m principle in no way different from the pre¬ 
vious case whore the y-rays were converted in the 
platinum, but the importance of this phenomenon 
for determimng the wave length of the y rkys 
depends on the following facts If a normal 
amount of radioactive material is deposited on 
the surface of a fine wire, the actual number of 
atoms 18 so small that the layer is m general less 
than one atom deep The electrons liberated by 
this internal pbotoeleotnc effect therefore oil escape 
with their full energy and give extremely sharp 
lines on a photographic plate, m striking contrast 
to the broad bands obtained by the normal ex¬ 
ternal photoelectric effect There is the further 
advantage that the probabihty of this internal 
conversion is so great that measurable hnes can be 
obtained with far shorter exposures than by the 
other method, and the effects of y-iays are detect¬ 
able which are so weak as to be qmte unattockable 
by the other method 

The y-rays of many radioactive bodies have been 
analvaed by this method, and the main features 
of the charactenstio nuclear spectra are known 
The accuracy with which the frequencies can be de 
tormined is, however, considerably lower than that 
realised with X-ray spectra Even in the case of 
the bodies radium B and radium C, which have been 
exteqpivelv mvestigated, the relative frequencies 
are probably not known to much better than one 
part in five hundred, and the absolute error may 
be greater The chief cause for this l^es in the 
difficulty of obtaimng a homogeneous magnetic 
field over a large area 


iNTttNsrriBS or thb y-RAVS 

An, important method^ of mvestigating the 
intensities has been developed by Skobeltzyn, 
based on the Compton eSeot of the y-ravs A 
narrow pencil of y-rays is allowed to pass through 
an expansion ohamMr and the recoil electrons 
liberal by tSe Comptoz^efleot of the y-rays are 
observed m the usual manner In addition, a mag¬ 
netic field parallel to the axis of the chamber is 
applied at the moment of bxpansion, so that the 

No. 3199, VoL. 127] 


tracks of the recoil electrcms are curved by an 
amount depending on their velocity By observ¬ 
ing both the curvature and the direction of emission 
of the recoil electrons, it is possible to associate 
each electron with a y ray of definite frequency, 
A statistical study is made of the relative number 
of the recoil electron tracks, and from a knowledge 
of the general laws of scattering it is possible to 
deduce the relative intensities of the y-rays 

Owing to a variety of experimental causes, the 
resolution of the method is not very high, and the 
effect of two neighbouring y-rays cannot always 
be clearly separate This disadvantage, however, 
IS far outweighed by the definiteness of the results 
about the mtensity distribution throughout the 
spectrum, and by the fact that the meth^ detects 
weak y rays equally efficiently as strong y-rays 
The interpretation involves a knowledge of the 
laws of scattering, but there is both a reasonable 
theoretical foundation and internal evidence from 
these expenments which combme to render the 
uncertainties due to this cause of little importance 
at present 

The photoelectric method has been applied to 
determine the mtensities of the y rays by Elhs 
and Aston *, The corpuscular spectra hberated 
from the radioactive atoms themselves by the 
internal conversion are clearly of no use in this 
connexion, since the relative intensities of the 
groups depend upon the unknown laws of internal 
conversion If, however, the corpuscular spootnim 
ejected from platinum is observed, we are concerned 
only with the normal photoelectric effect Suppos¬ 
ing that the X-ray absorption results could be 
^trapolated to the y-ray region, it would then be 
possible to deduce the intensities of the y-rays from 
the intensities of the corresponding electromc 
groups It 18 , however, piecisely this point which 
18 doubtful, and the accuracy of this method is 
at present limited by the accuracy of the empirical 
formula which it was necessary to assume for the 
photoelectno method The method, however, has 
one extremely important advantage, which is, 
that if a y-ray is sufficiently mtense, to give 
a measurable corpuscular group, then the m- 
tensity of this group can be determined inde¬ 
pendently of neighbounng weak y-rays It will 
be seen that these two methods are really com¬ 
plementary, one supplying the deficiencies of the 
other The y-rays of radium B and radium C ore 
the only ones that have yet been mtendively in- 
^vestigated, but the results seem consistent, and 
we know not only the general distnbution through¬ 
out the speotram but also the individual intensities 
of all the strong y-rays 

The results that have just been mentioned re¬ 
ferred to the relative intensities of tixe y-rays, and 
m the analogous case of X-rays or optical spectra 
this would be all that could he stated However, 
m the case of the radioactive bodies it is posoiUe to 
define and to deduce the absolute mtensities 7^ 
depends upon the fact that the process of excita¬ 
tion is due to the disintegration of the atom When 
a nudeus dunnte^tes, the departure of th^ 
mtegration particle, a or may leave the nuoletu 
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m an excited state, and its subsequent return to its 
normal state ia the cause of the emission of the y- 
rays The y-rays are, therefore, emitted only after 
this diainte^tion, and it is possible to define the 
absolute intensity of a y-ray as the average number 
of quanta emittra per dismtegration It follows 
that the absolute intensity of any y-ray cannot bo 
greater than unity The simplest way of deducing 
these absolute intensities is to make use of the 
measurements of the total amount of energy 
emitted m the form of y-rays Knowing both the 
frequencies and the relative intensities of the y 
rays, it is easy to calculate the average number of 
quanta of each frequency emitted per disintegra¬ 
tion This further step has already been earned 
out for the y-rays of radium B and radium C 

If we now review the information that we possess 
about the y-rays of radium B and C and anticipate 
that which we shall no doubt in time possess about 
the rays of other bodies, it will be seen that on the 
whole it compares very favourably with that avail¬ 
able about X-ray spectra The accuracy of the 
wave-length determinations is certainly much lowc r, 
but we have this important information about 
the absolute mtensities For example, a prominent 
y ray of radium C has a wave-length of 20 2 X U , 
which may be m error by one part in five hundred to 
even one part m three hundred, but on the other 
hand, we can say that a quantum of this radiation 
IS omitted by the nucleus on the average twice lu 
mery three disintegrations 

Applications to the Sthuciurk op the 
Nucleus 

The preceding account will have shown the ex¬ 
tent to which the spectroscopy of the y-rays has 
advanced Its application to the problem of 
nuclear structure is only at the beginmng, but it 
18 already possible to indicate the possible hnes of 
advance 

It has been realised for some time that there were 
many examples of combmation differences be¬ 
tween the frequencies of the y-rays from any one 
body, and that this mdioated, what was otherwise 
probable, that the y rays could be associated with a 
nuclear level system Little progress, however, 
Vus made with this idea for severS years, due to 
the realisation of the difficulty of associating such 
a level system with any specific part of the nucleus 
Tn the nucleus there are a particles, protons, and 
electrons, and in general any of th^ partides 
might be the emitters of the y-rays This question 
18 still open, but there is now sufficient evidence to 
make it reasonable to try the hypothesis that the 
y-rays are emitted by transitions of a-partioles be- ; 
tween stationary states m the nucleus I 

The theories of Gamow and of Gurney and I 
Condon* have shown that we may regard the 
process of emissions of on a-particle as due to the 
gradual leak erf the wave function through a poten¬ 
tial barrier An extremely Important result of this 
View 18 that the energy of the a-particle outside the 
atom, which can of course be measured, is the same , 
as the energy of the a-partjole in the stationary 
Mtate in tbfi nucleus which occupied before the 
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dismtegration For example, the a-particle from 
radium C is found to be emitted with an energy of 
7 68 million volts We therefore deduce that in 
the radium C nucleus there is an a particle levd 
witli a positive energy of this amount Such a 
level gives a natural basis on which to build the 
level system doducible from the y-rays Wc 
imaguie that as a reHult of some internal nuclear 
arrangement an a particle is excited to one of cer¬ 
tain higher states, and that from these states it 
arrives at the ground state by omittmg y rays of 
frequencies corresponding to the energy differences 
It now follows, however, that if an a-particle can 
leak out through the potential bamer from the 
ground level, it can do so still more easily from the 
excited levels We should therefore expect to find 
a certain number of high speed a-particles corre- 
spombng to these modes of disintegration 

The existence of such long range a particles has 
of course been known for a long time, and m fact 
many tentative suggestions have been put forward 
associating the energy differences of the groups of 
a particles with the frequencies of the y rays The 
present day point of view, however, goes much 
further than this, sineo it predicts definite relations 
between the intenBities of the y rays and the num¬ 
ber of long range particles That such a relation 
must exist can be easily seen in the following way 
Suppose that on the average out of every thousand 
disintegrations there aio w cases where an u particle 
18 excited to a certain state, the rate of leak 
through the potential barner is given to a fair 
approMination l)y theory, and the probability of 
the nuclear transition can at least be estimated 
We are therefore able in terras involving only the 
unknown quantity n to write down the number of 
long range a-particles wo should expect and the 
number of quanta of radiation Both these quan¬ 
tities can also l>e measured, iierhaps not with a very 
high accuracy, hut yet sufficient to sec whether 
there is an agreement with theory or not 

This 13 really a stringent test for the theory, be¬ 
cause although the theories of the probabihties of 
nuclear tiansitions are necessarily tentative, any 
adjustment which proved nei^essary for one y-ray 
must also wply to all the others By arguments of 
this type Fowler ^ has been led to associate one 
excited a-jiarticle level of the radium C nucleus 
with the corrospondmg nuclear transition formed 
from the ft ray spectrum It seems likely that 
this line of investigation will lead to definite and 
valuable results It is of course quite probable 
that several nuclear transitions wall not bo able to 
be associated with long-range « particles, but it 
would then be possible to draw the important con¬ 
clusion that these transitions wore due to protons 
or a particles of small positive or of negative energy 

Internal Conversion 

Reference was made above to internal conversion 
and it was pointed out that groups of electrons are 
ejected from the X, A, M states of radioactive 
atoms with just those energies that they would 
have if radiation were emitted from the nucleus 
•but was absorbed photoelectncally before it escaped 
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It haa been frequently pointed out that there was 
no need and, m fact, no justification to assume 
that in this case the radiation was over actually 
emitted at all ® All that could be truly in¬ 
ferred from the experimental results was that 
an excited nucleus could either emit its excess 
energy as rewliation or had some means of trans¬ 
ferring this energy to the electronic structure of 
the atom 

On the old quantum mochamcs, it was difficult 
to imagine any method other than that of radiation 
transfer,, hut the wave mechanics suggests that 
there is a far more intimate connexion between 
the nuclear particles and the electronic structure 
The wave functions of the particles in the nucleus 
will extend out to a certain extent into the electronic 
region of the atom, and conversely the electrotuc 
wave functions will exist throughout the nucleus 
As a model, we may think that every electron m the 
atom occasionally iiosses right through the nucleus, 
and that a nuclear particle might sometimes foi a 
very short time be found to be actually outside the 
nucleus 

We have thus no difficulty in seeing, in a general 
way, how the nucleai energy might be transferreii to 
the electronic system by a direct collision process 
Which process, raxliation or collision, is pr^omin- 
ant can only lie settled by exjienment, and the 
answer given by exjienment in this case is fortun¬ 
ately unambiguous The measurements of Ellis 
and Aston ® of the extent of this internal conversion 
and of the way in which it depends on the fre 
miency of the associated radiation sliow clearly 
that the liehaviour is incompatible with the radia¬ 
tion hypothesis, and wo are thus led to conclude 
that tne collision process is the moat important 
It will be seen that this process is really a collision 
of the second kmd, between an electron and an 
excited nucleus 

The peculiar interest of this phenomenon lies in 
the fact that it represents an easily measurable 
example of direct interaction between the nucleus 
and the electromc system There are several other 


cases where the interaction between the nucleui 
and the electronic system must be taken into ao 
count, but only in order to give the finer details 
The importance of the phenomenon of mternal 
conversion is that the entire phenomenon, even to 
its first approximation, depends upon mteraotion, 
and that no approach can be made to it with a 
simple point nucleus 

However, quite apart from the intrinsic interest 
of this interaction, the phenomenon of mternal con 
version seems likely to provide valuable informa¬ 
tion about the stationary states m the nucleus 
The quantity that can actually be measured, the 
internal conversion coefficient, is the ratio of the 
probabilities of occurrence of this collision of the 
second kind and of the nuclear radiation transi¬ 
tion The latter is determined mainly by the 
energy difference of the initial and final states, 
whilst the absolute energies are involved m the 
former In a general way it can be seen that the 
internal conversion should lead to a classification 
of the levels responsible for the y-rays, or, in other 
words, should enable the y ra>s to be associated 
with a definite part of the nucleus 

While but little has yet been accomphshed along 
these various lines of investigation of the nuclear 
levels, It 18 certainly true that the most difficult 
step has already been mode The problem can now 
be clearly envisaged, and defamte lines of work 
proposed which seem likely to lead to results 
The way appears open to an experimental iiit- 
vestigation of certain radioactive nuclei, and to 
an interpretation of the experimental results in 
terms of nuclear phenomena 
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An Institute for Expenmental Research m Surgery 


rilHANKS to tho munificence of Mr George 
-I Buokston Browne the Council of the Royal 
College of Surgeons of England will be able to 
build, e^ip, and maintain an Institute for Expen¬ 
mental Research in Surgery, to be known by the 
donor’s name For tho building and maintenance 
of such an Institute, and for the endowment of 
experimental research, Mr Buckston Browne has 
given £50,000, with a promise to make further 
additions until a total of £100,000 is reached 
This mumficent gift will give England what she 
now lacks—an institute Wiere surgeons can carry 
out experimental research bearing on their art 
The Institute is part of a scheme which was 
imtiated by thfe Council qf-the College of Surgeons 
some years ago, when it equipped laboratories for 
sumcal research m connexion with the Museum 
in Lizn^obi’s Inn Fields The workers now engaged 
these laboratones have found that their inveeti 
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gations are crippled by the lack of a biological 
station or farm in the country where experi 
mental animals can be mamtamed and observed 
under the best conditions Mr Buckston Browne’s 
generosity makes the completion of the Council’s 
scheme now possible 

It will be remembered that 'three years ago 
Mr Buckston Browne acquired Down House, Kent, 
from Prof C G Darwin, F R S , and after restor¬ 
ing and endowing it, presented it to the Bnti^h 
Association to preserved as a memonai to 
Darwin, and for such scientific purposes as the 
Council of the Association might determme It 
was Mr Buckston Browne’s original intention tc 
establish the Institute which is to bear his name 
on the pounds attached to Down House , bui 
certain oroumstances compelled an alteration od 
this plan The ohiePof these was that tl^ land 
lying to the west of the Down property and flankioj 


FlBBBtTABY 21, 1931] 


NATURE 


279 


Darwin's ^sand-walk' was to be omned up for 
building purposes To save the adjacent fields 
from being ouilt over, Mr Buokston Browne 
stepped m and obtained the freehold of the property 
—13 acres in extent It is this land which is to 
the site of the Institute It is possible that arrange¬ 
ments may be made whereby the new Institute 
and Down House may be linked so as to work 
together for the advancement of knowledge 
Mr Buckston Browne has recalled the fact that 
John Hunter, the founder of the Museum of the 
Royal College of Surgeons, maintained a farm at 
Earl’s Court for experimental purposes He hopes 
that his Institute will be to modern surgeons 
what Earl’s Court farm was to John Hunter 
Mr George Buckston Browne, the donor, was 
bom in Manchester in 1850, the only son of a 
well-known medical man—Dr Hen^ Browne, 
physician to the Manchester Royal Inmmary and 
lecturer in medicine to the Manchester Medical 
School Dr Henry Browne represented the fourth 
gineration of a medical dynast} where son had 


succeeded father, the founder of the family having 
been Dr Theophilus Browne, of Derby, who was 
townsman and contemporary of Dr Erasmus 
Darwin, grandfather of Charles Darwin Mr 
Buokston Browne continued the family tradition* 
representing the fifth medical generation In 
1866, at the age of sixteen, he matnculated as a 
student of the University of London, entered Uni¬ 
versity College, was awarded medals in anatomy* 
chemistry, and midwifery, and gamed the gold medal 
for practical chemistry and the Liston gold medal 
in surgery He became a member of the Royal 
College of Surgeons in 1874, and gained in open 
competition the bouse surgeoncy to his hospital 
(Umversity College Hospital), whore he served under 
Sir John Enchsen He also taught anatomy under 
Prof George Viiiei Ellis No one ever trained 
himself more thoroughly for his profession He 
is justly proud of the fact that the fortune which 
he now gives for the endowment of research m 
surgery has been gamed m the zealous pursuit of 
his chosen profession 


Obituary 


Sir Andrew Balfour, C B , K (* M G 
ri^HE death of Sir Andrew Balfour on .Jan 30 at 
JL the early age of fifty-seven years has deprived 
the world of one it can ill afford to lose His remark 
able knowledge of tropical medicine and hygiene, 
the result of years of practical experience in the 
field, research in the laboratory, and intensiv e study 
of the literature of the subject, had fitted him more 
than any other to be a leader and adviser m any 
movement concerned with the health of our great 
empire Physically he was a powerfully built man 
of striking appearance, with open, clean shaven 
face, searching blue eyes, and determined jaw, and 
these attributes, combined with a remarkable per 
sonahty embodying unbounded energy, enthusi 
astic devotion to duty, absolute honesty of purpose, 
and an irresistible appeal, brought him not only to 
the high position he held in his profession, but also 
at the same time into the hearts of everyone who 
^ew him His solicitude for the welfare of all, 
both high and low, who worked with him, and the 
personal interest he took m the aspirations or 
difficulties, whether great or small, of anyone who 
came to consult him, endeared him to a host of 
friends and admirers From his early days he 
threw himself with fiery zeal into all he undertook 
to do or say 

As first director of the Wellcome Tropical Re¬ 
search Laboratories m Khartoum and medical 
officer of health of that city, and later, sanitary 
adviser to the Sudan Government, Balfour placed 
the medical and health servioes of the Sudan on a 
sound scientific basis Later, he estabhshed the 
Wellcome Bureau of Scientific Research in London, 
and commenced a graphic museum of tropical 
mediome which has developed into the Wellcome 
Museum of Medical Science FinalW, he directed 
the building and organisation of the ^^Ddo^ School 

Hygiene and Tropical Medicine* a most difficult ‘ 
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task, which biought him to the end of his career 
The Gieat War found him with the Medical Ad¬ 
visory Committee before and after which he mode 
various tours of msj)ection in tropical lands 

Outside the particulai sphere of liis life’s work, 
Balfour was an omnivoious reader, but biography, 
travel, and adventure pleased him most He was 
a life member of the Stevenson Club in London and 
Edinburgh, and took an active part in its proceed 
mgs What appears to l)e only a few months ago, 
he gave one of his characteristic lectures, which 
in his motlesty he entitled a “ Gossip about Robert 
TiOuis Stevenson He even found time to wnte 
hooks himself—books of adventure in his early 
day, such as ‘ Cashiered, and othei War Stones * , 

“ By Stioke of Sword “ The Golden Kingdom ”, 
and later, books and articles on public health and"' 
preventive medicine Some of his articles, such as 
those collected in book form os “ War Agamst 
Tropical Disease were of a semi popular fiature 
and appealed to a wide public 

Balfour was an inspinng lecturer He never 
tailed to hold an audience by the charm of his lan¬ 
guage, the graphic pictures lie would draw of what 
he had seen in his travels abroad, hfs earnest con 
demnation of what was bod and praise of what was 
good, and the sudden outbursts of wit and humour 
To prepare hia lectures he took endless trouble, 
which was often not apparent to those who listened 
to the easy flow of speech, always tinged with an 
accent indicative of his Scottish descent, of which 
he was supremely proud In conversation, with 
hi8 remarkable knowledge of many subjects, he had 
no equal, and, when in the mood, would recount 
his expenenoes or toll stones in a manner to 
fascinate his listeners for hours 

No account of his life would be complete with* 
out a reference to his passion for Rugby foot- 
* ball A former Scottish international, he remained 
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throughout an enthuBiastic supporter of the game 
which gave him hia most inspiring relaxation 
He championed the Scottish t^ms in all their 
contests, which he frequently attended, and at the 
time of hifl death was president of the Scottish 
Rugby Union He loved to ride a horse, a form 
of exercise too seldom available, while shooting 
and fishing found their place in his general keen 
ness for sport when opportunity occurred His 
was a life crowded to the full He did not know 
how to spare himself, though at times he felt the 
burdens which las devotion to tropical medicine 
and hygiene and his good nature prevented him 
from refusing No wonder that a few days before 
his death ho wrote to a friend “ My own hfe has 
been such a rush ” 

Andrew Balfour, or simply Andrew as he was 
to many of his friends, was born in Kdmburgh on 
Mar 21, 18711 His father was a practitioner who 
brought up lufi famdy strictly according to the 
old Scottish tradition, and sow^ the see<l8 of char 
aoter which remained ever rooted in his son That 
such upbringing was not unnecessary to curb the 
spirit of adventure in the young is well illustiatetl 
by the behavioiu at family pravei^i, where one or 
other, duiing tlio father’s pleadings, would, at the 
nsk of severest chastisement, make a silent circuit 
of the room from chair to chair From George 
Watson’s College, Anilrew passed to the University 6{ 
Edmburgh, where he graduated M B , C M , m 1894 
For a short time he joined his father in medical 
practice, but, as he said himself, this was not his 
“ line of country ” Accordingly ho went to Cam¬ 
bridge m the following year with the intention of 
devoting himself to public health He took his 
D P H in 1897, and in 1898 his M D with a gold 
medal at K<linburgh with a thesis on the pollution 
of water by toxic dye-stuffs Finally, m 1900 he 
obtained the B Sc in public health During the 
South African War, 1900 1901, he served as civil 
surgeon, gaming the medal with throe clasps A 
severe attack of typhoid fever brought him back 
to Englanil more firmly convinced than ever that 
pubho health was to be his hfe’s work 

The estabbshment by Mr Henry S Wellcome in 
1002 of the Tropical Besearch Laboratories at 
Khartoum and Balfour’s appointment as director 
gave him his first great opportumty Not con¬ 
tent with developing the laboratories, which 
would have boon sufficient for a less energetic man, 
he undertook also the work of medical officer of 
health, and in a few years converted Kl>artoum, a 
former death-trap, into a liealthy city At the 
same time, from his laboratories at the Gordon 
College, he showed not only those around him but 
also the whole of Africa, and, indeed, the whole 
world, through his well-known reports, what 
organised research could dp to improve the health 
of the tropics His sanitary rounds were made on 
horseback in the early morning, while the rest 
of the day was^pent at in the laboratones, 

and this routine continued in smte of the temble 
heat and periodic sand storms i^ch smothered all 
in dust As a coiTe8pondent;i. closely associated 
with him in his Sudan days, wrote All this he 
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accomplished m virtue of his combative, virBe, 
truth loving, honest personality ’ ’ Occasional ttipe 
up the Nile and its tributaries gave him oppor* 
timities for observation on the diseases of the 
native tnbes and their domestic animals This 
convinced him of the utihty of a floating labora¬ 
tory which could take the facilities of modem 
research into the heart of the country, and again 
through the munificence of Mr Wellcome such a 
laboratory came into being It was ever Balfour’s 
hope that similar floating laboratories would be 
eatabhshed on other great tropical rivers of the 
world On one occasion his research laboratones 
were almost completely destroyed by fire, dunng 
which he displayed the greatest daring in saving his 
records from the flames 

In research, Balfour devoted himself chiefly to 
the blood and its parasites, describing a number of 
new forms The greater part of his time during 
several years was spent m investigating spiro- 
chcetosis of fowls, and he became a convinced 
adherent to the view that spirochsetes have a 
granular stage in their life history He spent many 
houi*8 studying these organisms by dark field 
illumination, and actually saw, or thought he saw 
granules thrown off * like drops of water from a 
dog’s tail ” One of his best papers was on 
fallacies and puzzles in blood examination 

In 1913, leaving behind many who had learned 
to respect and love him, Balfour came to London 
to establish the Wellcome Bureau of Scientific 
Research Here he exliibited the same qualities 
which brought him fame in the Sudan The 
laboratories soon became recognised as one of the 
centres of medical research in London and—with 
Balfour, with his world wide reputation, os their 
head—as a bureau of information where all and 
sundry were sure of a welcome and of obtauung 
the latest views and facts regarding diseases ana 
health problems in the tropics In the year of 
the foundation of the Bureau he extended his 
experience by a tour of the northern States of 
Southj America and the West Indies 
Thri outbreak of the Great War mode him rest 
less to be doing something for his country, and to 
prepare himself for any emergency he entered into 
traimng with the Old Boys’ Corps In 1915 he 
was m France, and later m the same year, with the 
rank of Lieutenant-Colonel, a member of the 
Medical Advisory Committee m the Near East 
In 1916, as president, he went wiHi the Committee 
to India and Mesopotamia Durmg a few months’ 
leave in England in 1917, which might well have 
been spent m rest, having realised &om personJ 
experience the want of a concise account of tropical 
diseases for medical officers, lie undertook the task 
of wntmg for the War Office a small book entitled 
“ Memoranda on Medical Diseases m Tromcal and 
Sub-Tropical War Areas ” He was able to see 
the book through a second and third edition, and 
its success is proved by the recent appearance ol 
the fifth edition The vadue of this book to medical 
officers m the War, most of them untrained to 
trimical medicine, cannot be over-estimatedi J 
in 1917 Balfour was appointed adviser to tbe 
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Inapeoting Sun^n-Qeneral, East Africa In 1918 
he arrived m EgQTi' ^ undertake the presidency of 
a PubUo Health Commission to reorganise the public 
health service of that country Later in the same 
year, at General AUenby’s request, he visited 
Palestine to report on the anti-malana measures 
adopted there 

In 1919 Balfour was agam estabbshed at the 
Wellcome Bureau of Scientific Research, picking 
up the threads of work which had been interrupted 
by his war service Though settled m London 
from 1919, he was not at rest for long, for in 1921, 
at the request of the Colonial Office, he visited 
Mauritius and in 1923 Beimuda to advise on the 
health conditions in those islands On his return 
he took up the directorship of the London School 
of Hygiene and Tropical Idedicme, and threw him 
self with his accustomed energy into every detail 
of construction and organisation of this great 
enterprise For seven years, broken only by short 
visits to the Sudan, Warsaw, and the United States 
and all too short hohdays, he laboured unceasingly 
to moke his School justify by its teaching and re 
search the generosity of the Rockefeller Foundation, 
which had made its building possible 

Balfour was a member of numerous committees, 
and from 1926 until 1927 was president of the Royal 
Society of Tropical Medicine and Hygiene, deliver¬ 
ing as his presidential address an inspiring lecture 
on “ Some British and American Pioneers of 
'f>opical Medicine and Hygiene ”, which well illus 
trated the amount of research involved in the 
preparation of one of hia discourses Wntmg of 
this lecture, a reviewer remarked that this does 
somethmg more than impart instruction It 
admonishes us of one of the senous deficiencies of 
the ordinary medical cumculum , namely, neglect 
of the History of Medicine Without a good 
knowledge of this history of hard work and self 
Hiicrifico under difficulties, how shall the old spirit 
lemain alive and the ancient traditions of our 


profession be handed on unbroken 1” It would 
seem that Andrew Balfour himself had imbibed 
much of the spirit of these old warriors and had 
carried on successfully the ancient traditions 

In tlio midst of his great activities, Balfour was 
m constant demand as a lecturer and writer, and he 
rarely refused a request His knowledge of his 
own subject was profound, the result of a system 
of annotating cut rent literature which ho com 
menced m his Sudan days and continued to the 
end, though frequently this involved working far 
into the night Exhausted and overwork^, a 
nervous breakdown brought his labours to a close 
in 1929 Though he fought his indisposition with 
indomitable courage, the enforced inactivity be¬ 
came, as he said himself, a vicious circle which 
prevented Ins recovery 

Balfour received the C M 0 m 1912, the C B 
in 1918, and, m recognition of the great work 
he had done for our overseas possessions, the 
K C M G m 1930 The University of Edinburgh 
conferred on him the honorary degrees of D Sc and 
LL D , the latter of which was also given him by 
the .Johns Hopkins and Rochester Universities of 
the United States of Amenca He was a fellow 
of the Royal College of Physicians of London and 
Edinburgh He mariied m 1902, and leaves a 
widow and two sons, the elder of whom is complet¬ 
ing his medical studies C M W 

Wb regret to announce the following deaths 

Prof J S Dunkerly, Beyer professor of zoology in 
the University of Manchester, known specially for his 
rosearohea on the Protozoa, on Feb 11, aged forty 
nine years 

The Hon Sir Charles Parsons, OM,KCB,FRS, 
whose name is associated particularly with the 
development of the steam turbine, on Feb 12, aged 
seventy seven years 

Mr W G Robson, lecturer in natural philosophy 
m the University of 8t Andrews, on Feb 16 


News and Views 

The British Industries Fair, 1931, was opened on shown by them The hair continues to show i-emark 
Feb 16, the London Section at Ol 5 anpia and at the able growth This year both the London and Birming- 
White City, the Dinningham Section at Castle Broni ham Sections have moi*o exhibitors and cover a greatei 
wich This year, for the first time, the catalogues of than m 1930 Moreover, the total area of the 

the two sections are in the same form, each having a Fair is still furthei nicreaHe<l by the holding of the 
(laasihed index in nine languages—English, French, cotton textile section at the White City, 1-iondon, for 
‘Spanish, Portuguese, Italian, German, Dutch, Swedish, which a separate catalogue is issued llie London 
find Bamsh This feature is an innovation m the catalogue, it may lie noted, contains descriptions of 
Birmingham volume Advance overseas editions of tho exhibits of about 1200 manufacturers and the 
the catalogues were issued on New Year’s Day, and Birmingham entries bring the total of oxlubitors to 
were despatched to 10,000 business men and potential more than 2000 

buyers m Europe, Afnoa, ports of Asia, North Amonca, Since it is a British Industries Fair, only British 
and the east Coast of South Amenoa* m time for the nianufactunng firms aro permitted to exhibit, and no 
I opies to be received before the reoipienta departed for exhibitor may exhibit articles other than those of his 
the Foir The buyer from abroad can thus look first own manufacture The Fair, it may be remembered, 
the classified index in his own language, from which is organised by the Department of Overseas Trade 
he can obtain a list of firms exhibiting the particular and has been held annually since 1916 with the object 
Koods m which he is interested If he desires further . of attracting important oversea buyers and bringing 
mfoimatiQn about particular firms, the alphabetical ‘ them mto touch with the British producer The 
list of exhibitoni gives hiTn a description of everything Birmingham section was established in 1920 os the 
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Bntirih Industries Fair (Birmingham), and for its 
organisation the Birmingham Chamber of Commeroe 
IS entirely responsible , but the two sections constitute 
in effect an aiuiual integrated demonstration that 
Groat Britain is still in the forefront of the industrial 
and manufacturing coimtries of the world At 
Birmingham, the exhibit* are those of the heavy 
industries, chiefly hardware and machinery, including 
electrical equipment There is also a gas industries 
section organised undei the auspices of a national 
committee fully lepresentative of the various orgamsa 
tions in the industry The London exhibits at Olympm 
range over a wide and diversified field of the * light * 
uulustneH, including, for example, cutlery, jewelry, 
glassware and china, furniture, toys, leather, scientific 
instruments, chemicals, foodstuffs, and tobacco The 
Empire Marketing Boaid has an exhibit of Im(>enal 
food products and raw matenals, cotton textiles being 
shown separately at the White City Tliere is also a 
Bntish artificial silk goods exhibition at the Koyal 
Albert Hall, South Kensington The stands alone at 
the four exlubitions occujiy no less than 610,(>00 square 
feet of H}>ace We hojie to give a fuilhei account of the 
Fair, with particular regard to the scientific exhibits, 
at a later date 

'1'hk interest of the Riibbei Industry Bill, which 
passei] its second reading in the House of Commons on 
Jan 30, IS at least os much in the principle involved of 
a compulsoiy levy for research purposes as in its 
mtnnsic impoitance to the rubbei industry The 
question can scarcely be dissociated from that of the 
position of other reneaitih associations In its lost 
report the Advisory Council for Industrial oiul Scientific 
Research alluded to the financial instability associated 
with the voluntary contnbution system, and expressed 
the belief that the associations would benefit greatly if 
some equitable form of levy could be substituted In 
the same report, the Advisory Council expressed its 
di8a]){>ointinent that the results oohieveil by the 
veuious research associations are not being applied 
and utihsed by the industnes to a greater extent In 
spite of the technical nature of the investigations 
carried out, there is often a gap between the com 
pletion of the investigation and the application of its 
results in practice The more progressive firms, 
organised on scientific lines, admittedly profit most 
thn^gh their ability to utilise a potentially valuable 
discovery Every investigation, however, that hew 
important industrial applioationa tends to raise the 
general efficiency of the industry Uijder modem 
conditions ‘ trade secrets ’ ore of minor importcmoe, 
and an important advance speedily becomes part of 
the general knowledge and technique m which all units 
share To this extent the small manufacturer may 
derive sufiFloient benefit to enable him to meet external 
competition to which he would otherwise succumb 

On the broad issue it is probcdily true tliat, m view 
of the fundajg^tal scientiflo work which most of the 
research associatious hav^ad to carry out, it is early 
y<^t to judge of their utility We may admit that 
oo-operative research of this kind is under definite 
dituuivantagee as compared 'frith that earned out 
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by the large industrial units That such research 
associations are doing moat valuable work i$, 
however, hot disputed by those who ore in a position 
to know, and not the least service they render is in 
encouraging habits of co operation and of a acientifio 
outlook m certain sections of industry which, com¬ 
pared with those of other countries, are notonoualy 
backward Whether a compulsory levy can expedite 
what IS jiortly educational work has yet to be demon- 
stratenl It should, in the cose of the rubber industry 
at any rate, secure the Research Association from a 
recurrence of its financial crisis, occasioned by the 
grailual decrease both of the volimtary oontributiong 
anrl the grants from the Department of Scientific 
and Industrial Research The proposed contnbutton 
of the manufacturers is limited to one twenty fifth 
of one penny per pound of raw rubber purchased, and 
will provide an average sum of £15,000 per annum for 
five years On last year’s rubber consumption this 
would be piovided by a contnbution of not more than 
one forty fifth of a jienny 

On Feb 28 occurs the centenary of tlie birth of the 
astronomer Edward James Stone, Who, for ten years, 
was first assistant to Airy at Greenwich, and was 
afterwards successively Her Majesty’s Astronomer at 
the Cape of Good Hope and Kadcliffe Observer at 
Oxford Stone also servenl as secretary of the Royal 
Astronomical Society, in 1868 was awarded its gold 
medal, and diinng 1882 84 served as president Duni^ 
his ten years at the Cape, he observed the total solar 
eclipse of Apnl 16, 1874, and the transit of Venus of 
Dec 8, 1874 , and eight years later was entrusted with 
the sui>enntendonoe of the work of the Government 
expedition to observe the transit of 1882 He also 
reduced and published the observations made at the 
Cajie by hm pretlecessor, Moclear, and completed a 
systematic survey of the southern heavens fiom the 
south pole to 115° N P D His final catalogue con 
tamed 12,441 stars, and it wm for this work that he 
was awarded the Lalonde Medal of the Pans Academy 
of Sciences Stone died at the RadclifTe Observatory 
on May 9, 1897 

In the QiiarUrly Review for January is an article by 
J M Hone on ’‘The Royal Dublin Society and 
Bicentenary ” A Dublin Philosophical Society, with 
aims similar to those of the Royal Society of London, 
was founded by William Molyneux, and Sir Wilhom 
Petty had been president, but it had ceased to exist 
owing to the Irish Civil War which followed the 
deposition of James II From its ashes, however, 
may be said to have sprung the Dublm Society, of 
which, on its formation m 1731, the pubbo-spinted 
Thomas Prior was the first secretary Its interests, 
the promotion of agriculture, manufactures, aits, and 
sciences, quickly made the Society of importance 

It attracted to itself ”, said Leoky, ” a considerable 
number of able and pubho-spuited members, and it 
was resolved that each member, on his admissio^ 
should select some particular branch, either of natural 
history, husbandry, gardening, or manufacture, should 
endeavour as for as possible to make himself aoomp^eto 
master of all that was known concerning lt,uid should 
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(Imw up a TVpQTt on tha subject ” Granted a charter 
in 1750» the * Royal ’ title vf^aa assumed in 1820 For 
many years the Society had as its house the Dublin 
mansion of the Duke of Leinster, but this was taken 
over in 1923 by the Free State and converted into 
Parhament buildings, and the activities of the Society 
are now all concentrated at the fine preiniBcs at Balls 
bridge With a variety of interests to serve “ the 
mam work of the Society has been, and is still the 
jiromotion of the agricultural interests of the country ” 

To choose a j>opular, though maybe difficult subject, 
to mvite contnbutiona thereon from well qiialifie<l 
ex|>erts, then to stage a discussion in the inspiring 
setting of an ‘ exposition congress, or the like, is a 
truly Amenc4ui custom and one which, though by 
no means contrary to academic or technical policy 
in Great Bntain, is perhaps not quite so freciuontly 
in evidence here as it might be The Institution of 
Petroleum Technologists sponsored such an event on 
Jan 13, and thereby added what has long been wanted 
to complete the already detailed American picture 
of salt technology m its rolationshij) to petroleum— 
the Eurasian evidence Not that European scientific 
workers have been backward either in their study of 
salt bodies, in their presentation of theories of more ' 
universal application, or in their published views but 
to some extent the Gulf Coast occiurences have tended 
m the past to sway opinion (largely by the volume 
and detail of publication devoted to the subject, also 
influenced by the magnitude of modem geophysical 
explorations m that region), and it was time that the 
even balance should be restored 

That we yet have much to learn of this fascinating 
Hubjeot, and that North Germany, Rumania, Persia, 
and even lesser known regions in the remoter parts of 
Asia have much to teach us, especially in connexion 
with salt oil association, is generally conceded, so that 
the papers presented m London were timely J 
Romanos discussed the salt domes of North Germany , 
Dr O M Lees dealt with some depositiorjal and do 
formational problems of salt, F G Clapp contributed 
what we may perhaps term the ‘ liaison ’ paper on the 
Gulf Coast, without which no discussion of natural 
salt bodies would seem complete, J V Hamson 
desonbed the salt domes of Persia, probably the 
olassio region of visible saline achievements , Dr A 
Wade dealt with mtrusive salt bodies m coastal Asia, 
South West Arabia , E de Golyer directed attention 
anew to the ongm of Gulf Coast salt domes , L Owen 
brought forward some * moot points * m current 
theories , Dr C Schmidt wrote on the salt dome area 
of Celle, Germany, while C Sundberg gave an acoount 
of recent geo-eleotnoal methods 

Thk centenary of the death of Henry Maudslay, 
the eminent meohonioion and engineer, which wew 
noted m Natubb, Feb 14, p 246, was commemorated 
on Sunday, Feb 16, by a special service in St Mary's 
Church, Woolwich, m which Maudslay was mamed 
and in the ohurohyard of which he is buned The 
servioe was conducted by the Rector of Woolwich^ 
Canon A M Piokenng, and was attended by tti^ 
Mayor of Woolwich, Cou^Uor Miss G E Walters, 
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members of the Borough Council and veuious societiee, 
and by representatives of the Maudslay family 
During the service, Mr F Carnegie Superintendent 
of Woolwich Arsenal, m which Maudslay began work 
at twelve years of age, gave an address on the work 
and character of Maudslay, making especial reference 
to hm imjirovements m the lathe and their great 
influence on the flevelopment of machine tools 
Though Maudslay s life was mainly spent in London, 
he always r©taine<l a great affection for hm native 
borough, and it was therefore only fit that Woolwich 
should honoui his memory After the service, the 
mayor, on behalf of the Newcomen Society, laid a 
wreath on MaiidslRy » tomb In woiks of reference 
the date of Maud slay’s death is given as Feb 14 , 
but the date on the monument is Feb 16 In view 
of the fact that tiie monument commemorates other 
members of the family anil tliat it was erected soon 
after Maudslay’a death, it may bo taken that Feb 16 
iH the correct <late 

The short wave broadcasting and wireless telephone 
and telegraph duplex station which has been supplied 
by Marcoiu s Wireless Telegraph Company to the 
Vatican C'lty, and was formally inaugurated with a 
Latui Hj>eech by His Holiness the Po|>e on Feb 12, 
has a world wide range In its mam features, 
the tiansmittor follows the design of the Marconi 
short wave high speed beam tiaiismitters, which are 
useii m the Bntish Imperial beam stations, and it 
was manufactured at the Marconi Works at Chelms¬ 
ford The compleU^ installation consists of four 
mam panels, designed for telephony ami high speed 
telegraphy on either 19 84 or 60 36 metres On 
telephony the transmitter is rated to deliver from 
8 to 10 kilowatts of unmodulated earner wave energy 
to the aenal feebler system, the output depending 
slightly on the wave length use<l On continuous 
wave telegraphy the rating is from 13 to 16 kilowatts 
to the aenal feetlei A special Marconi type of 
vertical short wave aenal is uaed foi ti-ansmitting, 
there being a separate aenal for each wave length 
The transmitting room is situated in a |>art of the 
grounds m the Vatican which is surrounded by a 
Roman wall 46 ft high, while the masts, 200 feet in 
height, ere jilacetl outside this wall In order not to 
destroy the amenities of the Vatican gardens, a 
tunnel 141 feet long has been oonstnioted under the 
Bomeua wall to accommodate the feeders connecting 
the transmitter with the aenal A speoial receiver 
secures good telephone and telegraph duplex com¬ 
munication between the Vatican City and any port 
of the world, telephony being possible from any 
telephone instaliation in the Vatican City This 
receiver is situated m one of the rooms of the irons 
mittmg station and utilises a vertical aenal placed 
at a distance of only a few yards from the sending 
aenal and suspended from the same tnatic 

In World Power for February on interesting account 
IS given of the South Scotland Electnoity Scheme 
(1980) The area covered by the scheme is 430f 
square miles snd the population u nearly 260,000 
The stations selected by the Central EleotncH^ 
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Boat'd for operation are a thermal station at Gala 
Hhiels an<l hve watei [xi'woi Htations in Galloway 
I it tie of thm cIiHtnct has been developed electrically, 
but much of it coiiHiHtH of forest and moorland It 
IS hoped that by 1935 t)ie water power stations will 
(levelop 102,000 kilowatts It is anticipated that 
much of this powei will be absorbetl m the Ceu 
tral Scotland and Noith West Kngland areas ^ The 
< onstruction of the water power stations may be 
jiostjxjiied, however, unless the iron and steel, coal, 
and shipbuilding mdustnes in Central Scotland and 
the cotton industry in North West Kngland improve 
The Operation of the water power stations is pnmaiily 
jnt-ended to lielp the supply at times of * peak * loa^I 
The GommiHHioners have planned an extension of 
this system ho as to connect it with the North East 
England Scheme at Newcastle It is very desirable 
that such a line should be constructed as soon as 
jMiHSjble, owing to possible future requirements of the 
London and North Eastern Railway The northern 
district of Northiunboiland, which is without an 
electricity supply, could also be served Although 
this IS desirable, it does not seem attractive at present 
from the financial point of view The capital charges 
of the watei ptiwer stations are heavy It is estimated 
that the cost to the Board will vary from 0 38d jier 
unit m 1934 to 0 34d jwr unit m 1943 The average 
price to the consumer will be less than 0 5d per iirut 

On Feb 11, Mi E L Gardiner gave a lecture to the 
Television Society on “ The Stenode Radiostat and 
its Application to Television ” This type of trans 
mission has not yet been tried experimentally, but 
from a mathematical consideration of the problem 
It appears possible to generate a signal to which 
only the stenode will resjxjnd, and which, oven 
when superimposed on ordinary ti anamisaions, will 
carise no interference In its simplest form the 
stenode rculiostat is a very sliarply tuned receiver 
A wireless leceiver with a very ]>eaky resonance 
curve, howovei, gives a repro<Iuction which is 
woolly, due to the attenuation of the higher fre 
quenoies consequent on the shaip timing To correct 
this, tho low frequency amplifier in the stenode is de 
signed to emphasise the higher frequencies, so that 
the fiiud output is fairly even throughout the avidiblo 
range Shaqi tuning m a straightforward circuit 
causes, among other difficulties, instability, and to 
overaome this the superheteiwlyne principle is used 
With this circuit selectivity can be made as keen as 
18 necessary, simplv by roduemg the frequency of the 
intermediate amplifier , and this without altering 
the form of the resonance curve By using the 
sup^heterodjmo circuit with six 'valves and oompara* 
tively simple tuning arrangements, a satisfactory 
separation of stations only two kilocycles apart oan 
be secured For a similar result with a band-pass 
Biter circuit at least six ganged circuits are necessary 
A better method of employing Uio stenode pnnoiple 
is to insert a (quartz crystal, cut to resonate at the 
required frequency, m tho drouit of the mtonnediate 
amplifier This, due to the foot that the crystal bote 
M a very high resistance to alt frequencies but its 
resonant frequency, gives a fntfCh sharper tuning, 
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and makes it possible to get almost any degree of 
selectivity, ^ 

In hw Friday evening discourse delivered at the 
Royal Institution on Feb 13, Prof F L Hopwood 
discussed ultra sonics or inaudible sound Sound is, 
of course, produced whenever a vibrating body is 
placed in a material medium, whether the latter is a 
solid, a liquid, or a gas For sounds to bo audible, the 
vibrations must not only be of sufficient amplitude, 
but also their frequencies must he within the range 
SO- 20,000 Disturbances of the same type as sound¬ 
waves but having frequencies exceeding 20,000 vibra¬ 
tions per second are ieiinad ultra some Remarkable 
effects aro obtained when sound waves of great 
intensity, end frequency of about half a million, are 
generate<i in an oil bath by means of a quartz crystal 
set into resonant vibration by a tliermionio valve 
oscillator Acoustu radiation pressure exerted on 
tho free surface of the oil may raise jn it a mound 
several centimetres or even inches in height, and 
cau«e it to erupt droplets like a miniature fountain 
On pilunging vessels of appropriate form into this 
mound of oil, vibrations of great intensity may be 
ooimnumoated to the walls of the vosseJs, or, through 
the walls, to liquids containetl m them Following 
the methods of Langevin, Boyle, and Woo<i and 
Loomis, demonstrations were given of reflection, 
refraction, and interference of sound waves of short 
wave length , the protiaction of bubbles and ex 
pulsion of dissolved gases from liquids, acoustic 
distillation , transverse vibrations m solids accom¬ 
panied by anomalous movements of dust particles , 
flocculation of suRpentle<l matter and production of 
emulsions, acceleration of chemical action, pronounced 
thermal effects , remarkable effects produced on plants, 
bacteria, muscle nerve preparations and on living 
organisms such as planaria and fish 

In view of the pessimistic opimons often expressed 
regarding some of our mdusiiies, the figures relating 
to steel production recently given by Mr W B 
Jones, at tho first eumual general meeting of Steel 
Industries of Great Bn tarn, Ltd , ore of considerable 
interest One aspect of the steel industry is reflected 
in the total an^ounts of steel produced m Great* 
Bntcun, Western Europe, and the whole world re 
spectively Taking the three years 1913, 1925, and 
1929, the figures for Great Bntam were 7,660,000, 
7,390,000, €md 9,640,000 tons , for Western Europe 
25,670,000, 25,440,000, and 34,090,000 tons, and 
for the world 75,160.000, 88,930,000, and 118,300,000 
tons After refemng to tho disadvantages steel 
makers suffer from, Mr Jones said, “ it is surprising 
to find how well the British steel industry has 
stood up against these handicaps" "In 1929, a 
year in which Western Europe was able to take full 
advantage of the handicaps m its favour, produc¬ 
tion of British steel not only reached its hi^iest 
fiigure, but the relation of its production to tfut^ol ' 
itself and Western Europe added together, -whioh m 
1918 was 23 per cent, in 1929 was only reduced IC 
21 6 per oenL’^ Though not referred to by Mr JoneW 
it may be remaiked tiiai Great Bnlain ha# to hn^of^ 
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a oonaiderable proportion of the iron ore used » m 
1928, 11,261,000 tons of ore were produced in the 
country imd 4,439,000 tons imported 

Tke Pbarmaoeutical Society’s second conversazione 
was held m the Society’s house in Bloomsbury Square 
on Feb 10 The whole of the premises, including the 
School of Pharmacy, the libiary and museum, the 
pharmacological laboratones, and the research lab ora- 
tonee, were thrown open The council chamber con 
tamed an exhibition of portraits of pharmaceutical 
interest and old phcumaceutioal apparatus and equip 
meat Among the exhibits in the laboratories were 
the following diagrams showmg the method of 
estimating the absorption of calcium through the 
mtestine, growth charts of animals suffering from 
a deficiency of vitamins, methods of distinguishing 
between vitamins and , a demonstration of 
recent work showing that carotene is changed to 
Vitamin A m the animal body the latest forms of 
pharmaceutical apparatus under working conditions , 
army and navy pharmaceutical equipment, samples 
of crude drugs about to be added to the British 
Pharmacopoeia and the Bntish Pharmaceutical Codex, 
the use of the quartz lamp for detecting adulterants 
in drugs, the syntheses of various organic chemical 
drugs, including camphor, salvarsan, Eind anfiBsthesme 

The Council of the National Museum of Wales, m 
spite of the financial stringency of the tunes, continues 
tfl* pursue a strong policy in regard to the erection of 
the museum buildings Bearing m mind that the 
(k»vemment grant of £60,000 promised in 1928 was 
conditional on the full building programme of ap¬ 
proximately £160,000 being proceeded with, the 
Council has proceeded with the second {lortion of 
the scheme The estimated cost is £81,987 The 
sums m the hands of the Council are insufficient, but 
t)ie councillors go forward believing that thoir country¬ 
men will support them in their endeavours The 
post financial year brought excellent contributions, 
amounting in all to £26,767, and Cardiff City Council 
voted the ninnificf>nt sum of £21,000, to be spread 
over a period of seven years A considerable sum 
still remains to be collected, and during the course 
of the present year every effort will be made to secure 
the balance We trust that the effort will be abim- 
dontly successful, the Welsh National Museum haa 
sot a new standard for museum construction in 
Great Bntajn, and the energy, foresight* and faith of 
the members of its council deserve every encourage¬ 
ment 

The scheme' for the award of the “ Beit Kailway 
Trust Fellowships for the Two Rhodesias ” has now 
been completed This scheme has been made possible 
by the provisions of the will of the late Sir Otto Beit 
tind offers facilities for two yeeups’ post graduate work 
for three candidates The fellowships will be tenable 
^ any university or inaFtitution, approved by the 
trustees, m South Afnca, Great Bntam, the Oversea 
dominions, Europe, or the United States of America 
l^ach fellowship is valued at £260 per annum if held 
m South Afiioa and £376 per annum if held over- 
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seas Preference will be given to South Africa, if the 
I suggested course permits The chairman of the 
advisory board for the administiation of these fellow¬ 
ships IS the Governor of Southern Rhodesia Applica¬ 
tions for information of conditions, etc , with reference 
the fellowships (one of which is that the applicant 
shall have resided in Northern oi Southern Rhodesia 
for three full years prior to application) should be 
mode to the Sooietary, Advisory Board, Beit Railway 
Trust Fellowsliips for the Two Rhodesios, P O Box 
No 4, Bulawayo, Southoin Rhodesia 

The after shocks of the Now Zealand earthquake 
are becoming leas frequent and less violent, though 
strong earthquakes on Feb 8, 12, and 13 brought 
down some already ilamoged houses at Napier A 
harbour official reports that although ^the bod of 
Napier harbour rose during the earthquake it has 
since subsided gradually It appears to be still 
about 7 feet above its former level, but coastal 
steamers will be able to use the harbour, though 
additional <lredgmg wiU be necessary The latest 
reports show that 133 persons wore killed at Napier, 
71 at Hastings, and 36 elsewhere 

Madame CtraiE has been awarded tho Cameron 
Pnxe of the University of Edinburgh for 1931, in 
recognition of the important therapeutic advances 
that have been made m recent years as a result^of her 
discovery of radium 

The Council of the Iron and Steel Institute has 
awarded tho Bessemer Gold Me<ial this year to Sir 
Harold Carpenter, professor of metallurgy m the 
Royal School of Mines, Imi>enal College of Science 
and Technology, London Tho award is [made in 
recognition of distinguishecl [services rendered by 
Sir Harold Carpenter in the advancement of metal- 
lurgiced science, and of tho valuable research work 
performed by him m relation there to 

At the annual general meeting of the Quekett 
Microscopical Club, held at 11 Chandos Street, 
Cavendish Square. W 1, on Fob 10, the following 
officers and new members of committee were elected 
Prestdent Mr J Ramsbottom , 7fwi Treasurer Mr 
C H Bestow, Hon Secretary Mr W S Worton, 
Hon Reporter Mr A Morley Jones, Hon L}braTum 
Mr C H Caffyn , Hon Asst Ltbrartan W P 
Sollas, Hon Curator Mr C J Sidwell, Hon Asst 
Curator Mr R G Evans , Hon Editor Mr W 8 
Worton, New Members of Committee Mr R G 
Evans, Mr W J Lloyd, Mr J M OfEord, Mr D J 
Scourfield 

With reference to the review of his book on 

Fourier’s Senes and Integrals ” (Ed 3) which ap¬ 
peared in Natxtre, Oct 26, 1930, Prof H S Caralaw 
has written pomting out that the reviewer wrongly 
gives him credit for noticing that a certain Wilbrahom 
in 1848 anticipated Gibbs’s discovery m 1899 of 
the property now generally known as “ The Gibbs 
^ Phenomenon ” Wilbrahom’s paper was cited by 
Burkhardt m his article on Tngonometnacho Reihen 
uhd Integrale ” m the “ Enc d math Wifls ” (Bd 2, 
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Tell 1, 2 H&lfte, p 1049, 1914), and there is also a re 
ference to the mattei in the article by Hilb and Rieaz 
m Dd 2, Tell 3, ji 1203 (1924) Prof Carslaw’s 
attention was directed to Wilbraham’s paper by 
Prof G N Watson 

A TJflBruL statistical summary entitled the “ Mineral 
Industry of the Bntiah Empiie and Foreign Countries ** 
has been compiled by the Impenal Institute (H M 
Stationery Office, 6d ) The volume includes 
statistics for 1927, 1028, and 1929, where available, 
for fifty minerals Under each lieading are given 
the total production for each producing country, and 
the imj>orts and exports for all countries Mmerals 
are arrcmged alpliabetically Quantities are given 
m tons, hundredweights, or pounds The unifoimity 
with wluch the statistics are given much facilitates 
use and comparison, and the volume should meet 
with wide acceptance An appendix gives lists of 
statistical publications for each State 

A OATAIX)OTJK (Now Senes, No 24) of some 1400 
second hand works on natural history, classified under 
the headings of periodicals and publications ot learned 
societies, zoology, botany, geology, mineralogy, mining, 
etc , astronomy, chemistry, etc , and Lmnssana, has 
just been published by Messrs Wholdon and Wesley, 
Ltd , 2 Arthur Street, W C 2 

Applications are invited for the following ap¬ 
pointments, on oi before the dates mentioned — 


An assistant lecturer m the Depcuiment Mathe-* 
matics and Physics of the Polytechnic, Regent Street 
—The Director of Education, The Polyteohnio, 
Regent Street, W 1 (Feb 27) A forestry mspeQtor 
under the Department of Agriculture of the Irish 
Free State—The Secretary, Civil Service Commis- 
sion, 45 Upper O’Connell Street, Dubbn, C 8 (Feb 
27) A lecturer m pathology m the Department 
of Pathology and Bacteriology of the University 
of Leeds — The Registrar, The University, Leeds 
(Mar 2) A male senior lecturer in the Department 
of Eklucation of Kmg's College, London—The Seore 
tory, King’s College, Strand, W C 2 (Mar 6) A 
chief designer m the Design Office of the Depart¬ 
ment of Technical Education of the Egyptian 
Mmistry of Education—The Under Secretary of State, 
Ministry of Education, Cairo, Egypt (Mar 9) A full¬ 
time teacher in the Department of Chemistry of the 
West Ham Municipal College—The Principal, West 
Ham Municiped College, Stratford, (Mar 14) 

A temporary hydrologist and a temporary biologist 
under the Ministry of Agriculture and Fisheries, for 
research work m connexion with the survey of new 
fishing grounds by H M S Challenger —The Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, S W 1 (Jvine 1) 

ERRATtm—N atubk, Feb 14, p 237, col 2, line 
3, for ** raise the temperature ” read “ lower the 
melting point ” 


IB not actually the case It is interesting to note that 
m the two other pairs of mtcrlookmg orbits with 
which we are aoouamted, satellites VI and VXI of 
Jupiter, and satelhtes VIII and IX of Jupiter, the 
apojoves of each pair are roughly opposite to each 
other It is difficult to think that the relationship 
can be permanent m the case of Neptune and Pluto, 
as the perturbations that they undergo from the 
other planets must be decidedly different 

Nakamura's Comet — BtUlettn No 183 of the 
Kwasan Observatory, Kyoto, gives some more par 
tioulars about this comet It was discovered photo 
graphic€dly on Nov 13 on plates taken with the 11 
cm triplet lens, and was then of magmtude 13 5 
Mr Nakamura observed it visually on Nov 16, noting 
that it appeared faurly sharp and somewhat elongated 
The following photographic positions are given, pre 
Bumably for the equmox of 1930-0 

K.A N DecL 

1930 Nov 13 57635 U T 3»» 40® 41 44* 18® 53' 26 4* 

14 51980 3 37 62 69 18 41 1 0 

15 56116 3 34 51 86 18 28 12 5 

The parabolic elements deduced from these by Mr 

Y Sibata were telegraphed to Europe, and have 
already been publish^ in Katubr 

The seconds of R*A on Nov 13 were printed an 
14 m the oirouiar, but it is fairly evident, both by 
comparison with the telegraphed position and by 
differencmg from the ^ihemeris, that 41 is oorfeot 

This comet must have faded v6ry rapidly, as Protf 
G van Biesbroeok made a careful seai^ at Yeriw 
Observatory after receiving the telegram, but oqula 
not find it 

Kwaaan Otrc, 181, notes that a 25 oim photo 
graphic refleotor, fooid length 95 cm, has Mm in 
stalled at Kwasan for photogi^hing comets |gid 
asteroids [ 


Our Astronomical Column. 

Bright Meteor Photographed —The Journal of the 
BAA for January contains a reproduction of an 
mteresting photograph of a bright meteor, obtained 
on Sept 19, 1930, by E H Collinson at Ipswich 
The meteor was observed visually by Mr J P M 
Prentice at Stowmarket From a combination of the 
two, Mr A King has deduced the path of the meteor, 
the speed came out 24 m p s , which is 3 m p s loss 
than the parabolic speed The lummous flight began 
at a height of 79 miles, and ended at one of 64 miles 
The photograph indicates throe explosions, after 
each of them the track on the plate suddenly widened, 
and then gradually grew narrow agam , the calcu¬ 
lated heights at the explosions are 68J, 61, and 68 
miles respectively The path produced end^ m the 
sea, 16 miles south east of Bnghtlmgsea The m 
oluiation of the path was 62®, and the perihelion dis¬ 
tance 0 34 unit The motion was mward Most 
meteor photographs have been obtamed accidentally 
on plates exposed for other purposes, but Mr 
Collinson usee a specially oonstruoted automatic 
camera for the purpose of securing them , he is to be 
oongratulaterJ on this fine result 

Pluto —M Mmeur, assistant at the Pans Observa¬ 
tory, contributes an article on Pluto to L'AHronorme 
for December, m which he directs attention to the 
two remarkable relations between the orbits of Pluto 
and 'Nmtune 

(1) Tiieir periods are almost exactly in the ratio 
8 to 2 This relation may be rendered quite exact 
when the period of Pluto is known with great ac¬ 
curacy 

(2) They have very nea^ a common line of apsides, 
the perihelion of Pluto being ki lonmtude 223® 14 6', 
and the aphelion of Neptune 224® I 1 ', both for the 
equinox of 1930 0 

If they were aimultaneoutly on the apse-line, there 
would M a type of regular periodic motim, but this 

127] 
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Tht Etklmo —Dr AleS Hrdlidka reports, in the 
Forty stxth Report of the Bureau of American Eihno 
xtoy (1028-29), on a loumey among the Eskimo of 
AJa^a which lasted irom May to September 1926 
Elifl object was to make an anthropological survey of 
t.he Eskimo, m the hope of dllmg m some of the gaps 
in our knowledge of this peoine which, up to the 
present, vitiate the conclusions which have been 
Irawn as to their ongm and affinities The conclu 
ions at which it has been possible to arrive are as 
ollows The Eskimo throughout their territory eire 
ne and the same people The stram is fundamentally 
elated to that (or those) of the Amencan Indian 
It is also undoubtedly related to the yellow brown 
^trams of Asia In many respects the Eskimo are 
omarkably alike over their whole territory—m such 
haraoters as pigmentation, build of body, physio 
^omy, large brain, fullness of forehecKl, largeness of 
ace and lower jaw, etc They differ m details such as 
tature form of head, and breadth of nose The 
listnbution of these is of some significance , but bo 
bwoen east and west, where the extremes are found 
hero 18 a regular gradation without significant mter 
uption This IS due not to admixture but to adapts 
tion and differentiation They suggest a modeiato 
stream of people rooted in Asia of fairly broad but 
mo lerately high heed, of good medium stature with a 
m^orhme nose, and other characteristics in common, 
reaching America from north easternmost Asia after 
the related Indians, spreadmg along the coast until 
blocked by the precedmg Indian tnb^, and gradually 
n]c4ify]ng ph 3 ^ioally m Captation to the environment 
and conchtions Tne evidence shows that, with the 
exception of some irregulantiea, the more highly 
hflerentisted and divergent the Eskimo becomes the 
kT( ater the gap between him and his Indian neighbour 
Ihe facts pomt, therefore, to the ongmal identity of 
the source from which the Indian more particularly the 
latest branches, and the Eskimo were derived and to 
the identification of this source with the palsBO 
Asiatic yellow brown peoples of lower northern Asia 
ih© differentiation of the Eskimo from this source 
must have proceeded over a fairly long tune, and 
probably began on the northern coasts of Asia 

Supervision and Morale —Tlie Jowmo! of Indtistrial 
Psy<iiology (vol 5, No 8) gives an account of an ex 
I orunent in superviBion and morale by Mr Elton Mayo, 
the object !>eing to study the effect on employees 
f^ontrolled ofiinges m conditions of work Six 
sirl operatives domg standardised mecheuuoal routme 
w'ork fop forty eight hours a week were selected at 
fandom, and plaSni under test conditions for three 
years A supervisor was installed to observe non 
xperunental influences Then vanous changes were 
LI ti oduoed, for example, segregatum m test room, pay 
> tnt at special gang rate, rest pauses, five day week 

d so forth TTie residt showed a steady improve 
* ont measured m terms of output, which was con 
mucd even after resuming ongmal condition* Con 
rary to anticipation, it appeared that none of the 
ontroUed ooncutions was eagniflcantly responsible for 
ho improvement, which impewwi to be attnbutable 
I the mental attitude ol the workers towards the 
^ipenosor Penodio exammationa of blood pressure 
^ d pulse rates revved that a state of oquilibnum 
Wt one of oonstaixt effort, was that in whion the best 
(^ork was produced this was equally true m the 
tt ontal sphere, where the supervisor's tact and capa 

for listening sympathetically were important 
ihe detafis of investigation, wid relevant graphs 
^*vQn, are illnstrattve <A the mvestigator's thoroi^ 
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work , but the expenment would have been of more 
scientific value hatl adequate control groups been 
described to the same extent 

The Creeper Fowl - Further gonetio experiments 
by Landauer and Dunn (Jour Ueneltce vol 23 No 
3) confirm their hypothesis that the condition is lethal 
when homozygous Tliey have obtamed creeper fowls 
from America Scotland Germany, and the Marquesas 
Islands Crosses were made between these four 
strains which mdicatod that the same mutation is 
present m each All the bones of the legs and wmgs 
are shortened m this typo the tibia is strikingly bent, 
and the fibula mucli enlarged Tins condition is m 
hented as a simple dominant to normal Breeding tests 
allow that all creeper fowls are heterozygous , when 
mated together they give about 2 creepers 1 normal, 
and about 25 per cent more embryos die during the 
first SIX d^8 of me libation than m the case of out 
crosses These homozygous lethal embryos were 
identified They show a great retardation m develop¬ 
ment on the third day of incubation and a photograph 
18 given for comparison with a normal three day chick 
A small number of these embryos especially from 
f rosses between different creeper strains or from out 
crosses with normals may develop nearly to the 
hatch mg time but they show a condition of phoco 
melia similar to that known in man and other 
mammals This is apparently the first tune phoco 
melia has been observed in birds 

Scottish Tumcates —Dr H Thompson m his paper 
The Tumcates of the Scottish Area I (Ftahery 
Board for ^^cotland Scientific Investigattona No 3, 
1930), has begun a systematic survey of the tumcates 
found m the area worked by the research vessels of 
the Fishery Board for Scotland with special reference 
to the distribution and e'*ology of the species He 
fully realises that a knowledge of the live animal with 
its eggs, larval and post larval stages is of the greatest 
importance in classification and the foot that he has 
been able m most cases to study each species in this 
way makes his work specially valuable He also 
lays great stress on the proper preservation of the 
animal, a precaution often ranch neglected Certain 
ascidians are important as hsh food hor example 
haddock m some districts such as the Moray hirth, 
may feed on half a dozen species ami at times almost 
exclusively on Aactdia scabra An exeujt mappmg of 
the distribution of all animals preyed upon by fish is 
very desirable Natural bamors such as a definite 
change of temperature where two waters meet must 
affect both the fishes and their food Indeed, the food 
IS probably one of the most important factors m the 
distribution of fish It is shown that there is such a 
natural barrier at or near a region to the south east 
of Iceland where within a few nulea the temperature 
of the water undergoes a sudden change from boreal 
to arctic conditions The haddock on each side of 
this bfiOTier grow at quite different rates, end the 
change at any rate m tne oscidian fauna is complete 
The chief Object of the work le to show which species 
are found under tjipioal conditions These critical ’ 
species, or test ’ speoiee are specially studied, whilst 
others which ore able to exist under more varied con 
ditions are of secondary importance The species are 
divided mto boreal and arctic, and subdivided mto 
boreo arctic, north, south, ea^, and west boreal 
The systematic part olassifim the tumcates mto orders, 
further classifies the sedentary forms, end describes 
first order, Ptyohobranchia, with the two families 
Molgulid© and Pjmnd» 
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Culture of Sponges and Oysters —IVo reoenfc parts 
of Abdorhalden’B comprehensive “ Handbuch der 
biologisches Arbeit«iuethoden ” (Abt 9, Ted 6, 
Heft 4, Lief 326, Heft 6, Liof 333) continue thevol 
ume descnhmg the culture and inethoils of rearing of 
marine plants and animals Lief 320 deals with 
sponges, coelenterates, molhisca, and Crustacea, whilst 
the oyster alone occupies Liof 333 Only a few 
sponges have so far been reared from the egg, and it is 
very diflhcult to find suitable food for them Tins is 
the mam problem m the roaruig of all marme animals, 
successfully solved for many forms by the diatom 
cultures of Allen and Nelson, but there still remam 
many invertebrates which m their firat stages are too 
smaU to us<^ these diatoms In such cases minute 
flagellates and the active spermatozoa of F^icua are 
recommended Unfortunately, however, the latter 
hve scarcely longer than a ctay and so liave to be 
frequently renewed, and cultures of flagellates are 
not so easy to mamtam as cultures of diatoms Much 
work IS still needed on these pomts, although it is very 
mterosting to see how much has alreculy been done 
and how many invertebrates have been roared Here, 
echinoderms come first and several species have been 
brought through all the larval stages on the diatom 
Nxtzschta These have already been described m a 
former part (I-iief 278) In the present sections both 
Dr Hagmeier and Dr Handler say much about the 
rearmg of molluscs, most of which must have very 
mmute food m their early stages Coelenterates 
usually require animal fooa such as Copepod and 
Cirnp^e nauplu and other small planktonic forms 
Crustacea, such as crab zoese, seem to prefer very 
young larval molluscs and may oat the planulse of 
worms and echinoderms Oyster larvfie form an ideal 
food for crab zoea3, the older larvao eatmg small 
Crustacea or pieces of shnmp, prawn, or mussel 
Vessels and aquaria of all kmda for rearmg are fully 
discussed, and apparatus for collecting the various 
animals Commercial rearmg is also described, especi 
ally with regard to sponges and oysters 

A Natural Spaciea-Hybrid in the Genus Geum —A 
careful study of the well known hybrid between 
Qtum urbanum and G nvale, which goes under the 
name of G intermedium and has long been recomised 
as a natural species hybrid, has been made by E M 
Marsden Jones (Jour Genetics, vol 23, No 3) By 
crossing the two species experimentally the genera 
tion was found to be practically vmiform but not 
intermediate between them excopt m three characters 
Six of the rivcde characters were dommant, including 
the presence of plumose hairs on the styles, antho- 
oyanin in the flowers, and the flowers pendulous, 
while twey urbanum cheu-aoters appear^ m the 
maionty of plants The back-crosses of intermedium 
to both apeoiee have been studied, as well as the 
gmeration from the original and the back crosses 
The evidence of segregation m many chafacters is 
clear , but simple Menofehan ratios were not obtained 
The reciprocal crosses between intermedium and 
urbanum gave id^tical results 4 plants were inter 
mediumf 2 urbanum^ and 88 very like urbanum These 
hybrids also exhibited a new typo of short plumose 
hair. When a plant of this back cross is selfed, segre¬ 
gation takes place m number of glands, colour of 
petals, and typo of flowers The bock cross inter¬ 
medium X rivaie, on the contraiy, when selfed, shows 
very little segregation A colony of such plants was 
studied at Bradfield, Berkshire, on the River Pang, 
where this hybrid appears to have established itself 
and largely replaced rtvale 

Bxploration in East Greenland —A small expedition 
aided by the Norwegian Qovemnient viaitra East 
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Greenland in the Veslekan under the leadership of 
A K Orvm during the summer of 1929 The objects 
were largely scientific, and a certam amount of correc¬ 
tion of the ch«irts -was accomplished between Sabine 
Island and Davy Sound The results are outlinech 
m Norweman, m Norges Svalbard- og Ishavs under- 
adkelser, Meddelelse, No 11, which also contcuns a 
map One of the important aims of the expedition 
was to obtain a number of musk ox calves which were 
to be sent to Spitsbergen, where the musk-ox does not 
exist at present In the absence of wolves in Spits¬ 
bergen the musk-ox should thnve well in places where 
grasses are fairly abundant m the vegetation 

Geology of Uganda —The Annual Report of the 
Geological Survey of Uganda for 1929 contains manV 
features of unusual interest, one of the moat botablj 
bemg a geological account of a journey from Laki 
Tanganyusa to Entebbe, undertaken by A D Combe, 
A general description of the spectacular volcano 
Nyamlagira is given, with details of its behaviour 
during the visit made to its crater Bombs of oUvme- 
leucitite are recorded from a late Pleistocene volcanic 
area near Kichwamba, south of the Kazitiga Channel 
At the other end of the geological column, m the 
** green-grey rocks of Iworfch Kavirondo, W C 
Simmons finds phonohtes with andesites and rhyolites 
These ancient lavas are pre-Karagwe Ankohon m 
age and may correspond with the Ventersdorp of 
^uth Africa Not far away there are phonohtes of 
later Tertiary age Simmons also odds to his previous 
contributions some further notes on the petrology of 
the Bufumbiro voloamo rocks, and pomts out that the 
total area over which leuoitio lavas predommate la 
nearly 1500 square miles A general paper on this 
importimt volcanic field and on the nature of its roclo^ 
appears m the Geol Mag , Nov 1930 Detailed work 
IS m progress, the results of which will be published 
m a lortncommg memoir Other research notes m 
the report record seismic tremors connected with on 
epicentre near Buwenzon , the occurrence of nephe- 
Ime and melilite beanng rooks from near Mount 
Elgon , heavy mmeral suites of Uganda granites , 
and archesological discoveries of three ages on a site 
near Port BeU The report is enriched by a clearly 
designed end well prmt^ provisional geological map 
of the Protectorate Tlie Director, Mr E J Wayland, 
IS to be congratulated on the solid record of aomeve- 
ment that is siunmansed m this very welcome 
map 

Carboniferous Rocks of Hook Head —L B Smyth 
(Proc R Irish Acad , 89 B, p 523 , 1930)* dBeonoee 
the zonal characters of the Lower Carboniferous 
(Toumaieian) of the promontory endmg in Hook 
Head, co Wexford The Carboniferous reeU con 
formably on the Old Red Sandstone and melodeft the 
Cleistopora zone (HI, H2), the Zaphrentis zone 
(Zlf Z2, y), and the Caninia zone (Cl, C2) The 
Buooeesion closely reeembles that found in Pembroke 
shire The eohmoids, of which beautifully preaerved 
specimens were obtained by collectors m the last 
century, appear to have come from the zones Cl and 
02 In the section on paleeontology some new species 
of corals and brachiopods are described 

Artificial Production of y-Rayi.—W Bothe and 
H Becker report m the Zeitschnft jUr Phyaih foi 
Deo 3 that a number of light elemente—lithiiim 
beryllium, boron, fluonne, magneeium, and alumitti^ 
—«nit y rays when bombaremd by a-partides. 
effect IS apparently similar to artinoial dismtegratlon 
with hb^atiOQ of protons, since the effloiency of 
duotion of the y rays u about the same as tim ^ 
protons, and the absorption ooefifksient of the xadfrapn 
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[rom boroa and beorylluim—the latter bewfl the most 
jffiotet radiator-^-Mout that of the haraest 7 *raya 
from the common radioactive bodice Liberation of 
protone and emission of v-rays do not, however, run 
[larcdlel, nitrogen, for example, mves relatively large 
ynelds of protons, but no 7 -raya, i^ulst beryllium gives 
strong 7 -radiation, but is otherwise very stable The 
ii^dneea of the radiation does not appear to be much 
idfwted by the speed of the a pcurtioles by which it 
IS excited, and the radiation from boron, at least, is 
i>nutted about kjuaUy well m forward and backward 
iireotions The existence of a hard 7 -radiation from 
|>olonium, the source of a rays for these experiments, 
LB also reported 

A Possible New Spectrum of Helium —-In the issue 
of IHe Naiurwxaaenachaften for Jan 9, Dr W Grotnan 
has given a critical summary of Rosenthal's theory 
of the Imes of the solar ooronai, the pnncipal remaimng 
Bpeotrum of unoertam ongm Rosenthal has suggested 
that these come from neutral hehum atoms, in which 
both electrons have been displaced from their most 
tightly bound positions, with one always m the orbit 
next to the innermost On general grounds it would 
bo expected that this system should give rise to a 
Hpectrum closely similar to the ordmary arc spectrum 
of this element, with corresponding Imes displaced to 
tlie violet This is m fact what is observed with the 
coronal spectrum, the Imes of which can be associated, 
With little forcing, with strong arc Imes which are well 
known from laboratory work Tlie objections raised 
by Dr Cirotnan to this are serious, but not insuperable, 
as he recognises by charaotensmg the theory as the first 
meriting really careful consideration , that tho energy 
of tjie excited atoms is for m excess of that required for 
ionisation is only eai extreme mstanco of what has 
been already established m several spectra obtamod 
from laboratory sources, whilst the absence of the 
normal hehum arc imes and the apparent occurrence 
of a state of the atom forbidden by ^e Pauh pnnciple 
may possibly be attributable to the special conditions 
of excitation and to a flaw in the theory of the helium 
atom Dr (Grotnan mentions that Rosenthal is 
attemptmg to obtam these Imes from a discharge 
tliroiigh pur© helium, but whether this proves practic¬ 
able or not, It should be possible to test his hypothesis 
by calculation of the energy of the hehum atom m 
doubly excited states 

Thermodynamic Properties of Fused Salts —Three 
papers m the DeoembOT number of the JoiimcU of 
ihe Amencan Chemical Society, by J H Hildebrand, 
K JT Salstrom, and A Waohter, describe experiments 
on the electromotive forces of concentration cells with 
fused salts Solutions of lead chloride m lead bromide, 
lithium bromide m silver bromide, and lead chloride 
in zmc chloride were used, with suitable electrodes 
The results show that the variations of electromotive 
force cannot be explamed on the assumption of com¬ 
plete ionisation 01 the salts, although the authors 
jirefer to consider them from the pomt of view of the 
change of mtenonio forces due to the substitution of 
one ion by another Jn the case of lead bromide and 
load chloride, for example, a change in the intenomc 
forces due to the repla^ment of the bromide ion by 
the smaller chloride ion is assumed The data so far 
obtamod do not ^low of a quantitative treatment on 
these Imes, which will be attempted later 

ILjLipaM in CHives —It has been known from ancient 
tunas that ohvea, aftwf being gathered or allowed to 
fail from the tree, are subject to a fermentative process 
which exercises a deteriorating influence on the oil 
afterwords obtained Expenmental resuHe published 
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by Pantanelli and Verdesoa in the JiendtconH of the 
Naples Academy of Ph^ical and Mathematical Science 
for January June 1030 show that this process consists 
m aoidifloation of the fatty matter owmg to tho action 
of a lipolytic onz 3 ane which accelerates the scission of 
the glycerides mto free fatty acid and glycerol with 
absorption of water The activity of this lipase 
increases rapidly as tho cellulose structure of the 
fruit IS destroyed by the preasmg During the treat¬ 
ment of the ohves, the enzyme is transferred from the 
aqueous magma to the oil, and the more higlily acid 
the oil at the tune of crushmg, the richer is it m hpase 
and the more prone to become more acid Tho 
hydrolysis of the fat is related to the presence of 
moisture, which remains emulsified durmg tlie opera¬ 
tions, and, apart from this, is projiortional to the 
amount of glycerol already formed Hence, the factor 
determming the course and the intensity of the acidi¬ 
fication IS the glycerol, os it is the means of mtroduomg 
water and lipase mto the oil 

Egg Albumin —^The December number of the 
Journal of the Amerxcan Chemtcal Socxety contains two 
papers on egg albumin The first of these, by J B 
Nichols, gives the results of ultra centrifuge experi¬ 
ments on orystalhseii, electro dialysed egg albumin 
Tho diflusion constant is abnormal, being six tenths of 
the value calculated from the sedimentation constant 
(4 Oti X 10cm per sec at 30“) and the molecular 
weight (34,600) The molecule is spherical and of 
radius 2 17 m/i, it is practically identical in size and 
mass with that of Bence Tones protein, although on 
tirely different in chemical composition At a pH 
value of 1 16 m 0 1 N hydrochloric acid egg albumin is 
completely denatured and forms a gel, the mean size 
of the gel clumps corresponding with about seven 
molecules per particle after three hours The second 
paper, by Sjogren and bvodborg, is on tho pH stability 
region of egg albumui Crystallised electro dialysed 
material was used, about three months old In tho pH 
range the protom is stable and the ultracentrifuge 
gave a homogeneous molecular weight of 34,200 
Below pH 4 and above pH 9 some of tho molecules 
split mto a non contnfugiblo substance At pH 
lower than 3 the sedimentation increases, mdicating 
aggregation, above pH 9 it decreases, indicating tho 
breaking up of the whole material 

Atomic Weights of Uranium Lead --Baxter and 
Bliss, m the December number of the Journal 
of the American Gf^mical Society, report the value 
206 01 for tho atomic weight of lead from Swedish 
kolm (a shale Uk© material said to bo an upper Cam¬ 
brian sedimentary with tnlobites) This is the lowest 
value ever formed, the next being 206 040 obtained by 
HOnigsohmid and Horowitz for lead from Morogoro 

S itchblende No theonum was foimd m the kolm aah 
I 18 the end proiiuot of the actmium senes, on 

the basis of Aston's results, on atomic weight not less 
than 206 1 is to lie expect^ for uranium lead In a 
second paper the same authors report the value 
206 196 for lead from a specimen of uranimte from 
Ontario On the assumption that this is essentially 
free from ordmary lead, that the relation of Pb*®^ to 
Pb*®’ found by Aston m brdggent© material, 86 8 to 
9 6, IS that m which these isotojies are produced from 
uramum, and that the uranium equivalent of thonum 
m lead-produomg power is 0 38, the average atonoio 
weight of lead m the sp^imen of uranmite used is 
calculated as 206 23 ^e difference between this 
value and that found expenmentally, 206 196, is far 
l^ger them the experimental unoertamty. The poasi 
bflity that Aston^s brOggente lead was badly con¬ 
taminated with ordinarjMfead is raised. 
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Problems of High Tension Overhead Electric Supply Systems 


^pHE setting up o! high tension overhead electno 
supply systems all over Great Dntam has brought 
to the foreground many en^neermg and scientific 
problems, the solutions of which are urgently wonted 
One IB the beet design for insulators so aa to avoid 
flashover, and another is the beet way of preventing 
the vibrations of overhead transmission conductors 
In a paper read by Mr P J Ryle to the Institution of 
Electrical Engineers on Feb 5, both these problems 
were discussed and partial solutions given 

Seven years ago, the Newc€i8tle Electric Supply Co 
put mto operation a 66-kilovolt line which is now 
nearly a hundred miles long It was soon found out 
that flaahovers occurred in the strings of suspended 
insulators in industnal areas It was also discovered 
that they occurred oftener when the line was near a 
rocky coast tlian when it was m the nei^bourhood 
of a sandy beach Probably the salt spray was the 
cause Tlie number of insulators in the supports was 
increased from hve to six , but this had bttle effect 
The mam cause was traced to the deposits on the insu¬ 
lators Similar troubles have occurred m Germany 
near lignite (brown coal) power stations, and mention 
was m^e of a complete 110 kilovolt system which had 
to be roofed over owing to the dust from an adjacent 
lignite station Deposition on the porcelain surfaces 
IS favoured by hollows in the insulator which are pro¬ 
tected from the wind and rain Several firms m 
Great Bntam have installed fog and dirt ohsimbers for 
the purpose of carrying out full voltage tests on these 
insulators, imder the most severe conditions The 
solution favoured is that feunlities should always be 
available for shuttmg down main transmission linos 
once a year for a thorough inspection and for the 
cleaning of the insulators This could bo done at a 
period of light load 


Vibration probably occurs on every txansmuoion 
line m the world , but breakdowns due to it do not 
often occur In Mr Ryle’s paper the swaying of the 
condiictor as a whole, which is evident in a strong 
wind, was not discussed, nor was the ' dancing * of oon* 
ductors which sometimes occurs when rapid ohimges 
in the load or the temperature occur He dealt with 
phenomena analogous to the humming of telephone 
and telegraph wires, the transverse vibration of 
aeroplane stay-wires which caused difficulty m the 
early days of nying, the regular swaying of tall factory 
chimneys across the wind, and the vibration of under¬ 
water towing cables The ‘ apieed-wobble ’ on motor 
cycles, which is due to the front and rear halves of the 
front wheel tending to vibrate m opposite directions, 
IS probably due to a similar cause 

cause of the vibration, which is, at lecust in¬ 
itially, in the plane perpendicular to th© Erection of 
the wind, is attribute to the instability of a type of 
air^ow in the wake of a cylindnoal body The eddiea 
seem to set up alternating forces transverse to the 
wind, which tend to initiate and maintain vibration, 
especially when their period coincides with a natural 
period for transverse vibration Little is known at 
present of the various types of damping forces due 
to the air, elastic hysteresis m the wires and m 
the lattice towers Luckily, there is, in general, little 
probability of vibrations ever building up to large 
eunplitudes, as a very shght change m the wmd 
velocity alters the resonant harmonic Experience 
has shown that the vibrations increase the larger the 
conductor and the more tightly it is strung Wind 
velocities of between two and twenty nules per hoi^ 
are the most effective in producing these viorations 
Some guiding pnnciples were given for the design of 
damping devices 


Indian Lac 

rpHE Annual Report (to Mar 31, 11)30) of the Indian 

Lac Association for Research gives evidence 
that the important work carried on at this Institute 
18 making steady progress Tlie Institute and its 
connecting buildm^ are almost completed, and the 
staff, whicli now numbers 24, has heki added to it Dr 
R W Aldis, m charge of the physico-chemical sec¬ 
tion As tlie director and bio chemist, Mrs Dorothy 
Korns, states, ** it will now be possible to examine 
closely each stage of tlie ordinary process of lac manu¬ 
facture, with a view to checkmg waste and devising 
improvements ” 

For those mterested m lac and its development and 
eoonoipiCB this report will well repay a study Bnefly, 
the work at the Institute resolves itself mto the follow¬ 
ing mam features The formation of plantations of 
species of trees which are considered likely to produce 
the largest amount of lac The chief factors under 
study are (a) the sylvioulture and requirements m 
soils, etc , of the different species and their success 
under varying chmaito conoitions, (6) the success 
attainable by employing manures in the plantations , 
(c) the pheimoal factors affeotmg or encouraging the 
growth of the trees on different , (d) the ^emical 
differences m the sap of the twigs and their influence 
on the lao insect its^ , (e) the seasonal variations m 
host plants of the lao insect, also under investigation 
m the laboratonss of the bicWiemist «id assistants, 
together with analysis wortfof lao obtmned from 
differ^t host plants 

Tha other important section of Institute is that 
on entomology, under Mr P M Glover, hdped by a 

No 3199, VoL lai] 


Research. 

staff of nine Mr Glover divides the work of his 
branch mto two groups^first, the bionomics of the 
lao insect, Laccrfer (Tachardia) laoca, and secondly, 
the investigation of the insect enemies and fnends of 
the lac insect, the latter mcludmg the enemies of lac 
host trees It is impossible to follow Mr Glover in 
the mterestuig account of the problems with which 
he is faced As an exeimple it will be sufficient to 
state that one well known lepidopterous (Kootuulse) 
pest, Ettblemma amoMta, passes through six bfe 
cycles in a year and eight c&ys, to mdioate the cdkni 
plications which insect depredators add to the study 
of this valuable lao insect and its habits, and to the 
best methods of propagation and so forth The 
theory that ants preyed upon the lac insect and con¬ 
sequently diminiMed the crop is now officially dis¬ 
proved m the majority of oasee investigated 
That the work of the entomological branch, how 
ever, is of the greatest importance is supported by 
Mr Glover’s statement on the damage done by pests 
** The annual stick lao production of India, including 
Burma and Assam, is m the neighbourhood of 
1,700,000 of maunds (T maund-sdO lb] valued wt 
about Ba 6,80,00,000 The average percentage damage 
by mseots to lao crops is 60 per cent $ thia meana 
the annual lao crop is roug^y one-^rd of the 
ihetioal undamaged crop, mving an annual Iosif wu© 
to insect damage of Rs 18,60,00,000 It 
appcu^nt that the study of the pests of lao add 
methods of omnbating them ^lould w^ 
sums expended on the tesearch undertaken 
object m vierw ^ 
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Fossil Wood from the Bituminous Sands of Alberta. 

^INCS 1913 the Mines Branoh of the Department of 
^ Mmee of Canada has been carrying out, under the 


breotion of Mr S C Ells, an extensive mveetimtion 
d the bituminous sands (MoMurray Tar Sands) of 
iorihem Alberta In a long oommuoioation to the 
Editor, dated Jan 12, Mr Ells directs attention 
o the presence of fossil wood in these sands The 
lisooveiy of fossil wood on the Ells River was 
Irst recorded by him m 1914, emd later similar 
irood was obtained m shaft sinking operations near 
dcMurray (H^ort 632, Mines Branch, Dept of 
tfines, Canada, p. 65, 1925) Many of these sr^i- 
nens and others found later were sent to 
[ W Bailey at Harvard University, who reported that 
me of the fossil woods belongs to some gymnosperm, 
lot found growmg in North Amenoa at the present 
lay, which closely resembles m its wood structure 
b'ctadoptfya, the parasol pme of Japan Another he 
-ofers to the cornier Ke^eleena, which is found m China 
md Formosa at the present day , while a third appears 
to belong to the type of wood called Xenoxvlon, which 
lias been found m Jurassic rooks These three types, 
erhioh may be deferred to the three form genera of 
fossil woods, Fhj/liocladoxj/lon, ProiopxceoxyUm, and 
Xenoxylonf from other records appear to have a 
^tratigraphical range from the Jurassic onwards 
The fossil wood, which is found in the MoMurray Tar 
Sands m various sized fragments, up to trunks at least 
40 ft m length, must have been transported, according 
bo Mr Ells, by water, and afterwards embedded in 
sand The sands at a later date became saturated 
^ith asphaltio base petroleum, which impregnated and 
pr^rved the cellular structure of the wood 
Other samples of these fossil woods were exoimned 
at the University of Alberta by Prof F J Lewis, 
who, m a letter to the Editor, dated Dec 23, 1930, 


states that some of the fragments of wood belong to 
the form genus Cuwessxnoxylon, a type of wood found 
m the cypress and several other comfers, hvmg and 
extinct He also mentions that some of the wood 
18 “ Cordaitean m character with oentnpetal xylem *’ 
Without fuller details and photographs, it is impossible 
to express more than a ^ess as to the simifloanoe of 
these discoveries euid identifications Wood of Cor¬ 
daitean type with centripetal xylem is what one might 
have expected to find in Palfieozoio rooks On the 
other hand, CupreaatnoxyUm^ PhyUodadoxylon, Proto- 
pxceoxylon^ and XenoacyUm^ would suggest a Mesozoic 
age for the beds This is consistent with the fact that 
the beds immediately below are found to contain a 
Jurassic flora It is to be noted that all the woods 
apparently belong to comferous trees and there are no 
i^giosperms represented m the oolloction This 
negative evidence is m favour of a Jurassic or veiy 
early Cretaceous age, before the advent of the Angio- 
sperms According to Mr Ells, the discovery in. the 
beds of two sheila, of a Campeloma and a Melanoid 
belonging to the genus Pachymelanxa on Hangingstone 
River gives an additional clue to the age, for Campeloma 
has hitherto not been found m beds older than the 
basal part of the Cretaceous in Amenoa 

These various pieces of evidence, though not of much 
weight taken separately, pomt, on the whole, to an 
early Cretaceous age (or perhaps late Jurassic age) for 
the bituminous sands in whi^ the fossil woods are 
found However, until these fossil woods have been 
identified spiecifically and compared carefully with simi¬ 
lar woods of known geolomcal age, they are of little 
value as stratigraphical indices One looks forward to 
the appearance of an adec^tely illustrated memoir on 
these interesting finds Tlie specimen of “ Cordaitean 
wood ** may be of considerable botamcal interest 


Cancroid Crabs of America. 


]l/riss MARY J RATHBUN has completed a third 
pert of her senes of handbooks on Amencan 
crabs m a work entitled “The Cancroid Crabs of 
Amenoa of the Famihes EurvalidsB, Portumdse, 
Ateleoyohdse, Canondss, and XantmdsD “ (Simthsoxuan 
Institution, Umted States Nationcd Museum, BuUet%n 
152, 1930) This monogrtmh is on the same Lines as 
those previously pubhshea, namely, “ The Grapsoid 
Grabs of Amenea ** and “ The Spider Cram of 
Amenoa and is equally valuable and well got up 
Not only does it enable one to identi^ the Amencan 
crabs, but idso it helps all oaromologists with its de¬ 
tailed and carefully prepared olaasifioation, synonymy, 
and tables of diatnbution 

The Smithsonian Museum has recently been much 
ennohed by large collections of crabs from South 
Amenoa obtamed by Dr Waldo L Schmitt donng his 
two senes of explorations under the auspices of the 
Walter Rathbone Bacon scholarship These, together 
with several exchanges from various museums, make 
the South Amencan ooUeotkms very valuable 
Further mvestigaUona at the Tortugas and neighbour¬ 
hood for the Oaniegie Institution by Dr Sohxmtt and 
Mr Clarenoe R Shomnaker in oo-operation with Dr 
William H Longley, m charm of the Laboratoiy, have 
ventributod much that is of interest, and colleotions 
have been added from the University of Southern Cali¬ 
fornia and the Cahfomia Acadrasy of Sciences 

A specially valuable find was a specimen of the 
extremely rave httle crab ifeiepoecHwinus trvnocUuo 
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Stimpson, of which the type is not extant, and this is 
the only one known to exist m any collection It is 
recorded from Cape St Lucas, Lower Califorma, 
Mexico, and Valpeu^euso, Chile 

It 18 with some reluctance that we call the common 
green crab Carctnuies instead of Corctntw, but this 
alteration and the substitution of Euryalidae for 
Corystid®, to quote only one of many changes, are 
sound from the pomt of view of the International 
Rules of Nomenclature, as is also the restriction of the 
genus Portunue to those forms with nine lateral teeth 
each Bide of the carapace Mr Richard Palmer m his 
paper, “ A Revision of the Grenus Portunas (A Milne 
Edwaids, Bell, etc )”, m the Journal of the Martne 
Biological Assoctaiion, N S , vol 14, No 4, 1927, dis¬ 
cusses the subject with much fairness, and one cannot 
help hopmg that the general opmion will be in favour 
of Keeping our British forma with five teeth each side 
of the carapace m the genus Portunue 

Nothing at all is said of the larval forms of any of the 
crabs, although now a good deal is known which is 
helpful m olassifloation This is, of course, m keeping 
with the other volumes, but it is to be hoped that the 
tune IS not far distant when larval characters will be 
as important as any of those of the adult, and that 
the structore of laiwM Bsxd adqlts together will form 
the basis of aU systematto work 

The volume consists of 503 pages, oontauung xnanj/ 
exoellent figures, besides 220 b^tiful photographu 
^tem , 
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The Atlantic Cod and its Races * 


D r JOHS SCHMIDT’S happy intuition aa to the 
choice of suoceesful investigations is 8igain 
exemplified by hm latest memoir Here he has 
examined samples of cod from all over its north 
Atlantic region of distribution In each fish (about 
20»000 in all) tho numbers of vertebree and the 
numbers of rays m the second dorsal hn have been 
coimt-ed The results are fully displayed m a senes 
of tables and charts They are very remarkable and 
uiiex])eote<l 

The highest numbers of vertebrae (64 to 56 46) are 
foimd in the cod taken from the sea off the coasts of 
Newfoundland and Labrador, and the lowest numbers 
are those found m Irish Sea fish , we may summarise 
these results 


NewfountlUnd Labradut 
Ureenlftm], IreJand luint 
Tlnltlc 

Korth from Scotlami, 
North Spa 

Ilockall, Wftftt fn>Tu Hcot- 
iiuid Irish Sea 


54 &5 4e Vert 
hi. 41 OJ 00 „ 

52 52 4 
61 47 61 00 


Temperature 0® 6* 

„ y ID* 

„ 6*to>10* 

10 * 15 * 


Thus there is an undoubte^^ correlation between 
the values of a certain morphological choractoi and 
the general sea temperatures throughout the whole 
region uihabited by the cod Dr Schmidt gives 
other examples of similar con-elations (J) m respect 
of the niimbei of rays in the second dorsal fin of the 
cod , (2) the numbers of vertebree m both winter 

and summer spawning herrings , and (3) the numbers 
of vertebne m the fish Zoarce^ The latter mvestiga 
tion was the subject of a previously published 
memoir and it is very interesting m a single fiord, 
for example, the numbers of vertebrio in the fish 
diminished regularly from the shore regions im 
mediately outside the fiord to those at its inner 
extremity 

Returning to the cod results, it is clear that there 
are local races with relatively restricted remona of 
distribution, and that theie cannot bo much inter 
migration between these localised regions This 
probably applies also to the distribution of the 
herring 'Hie conditions responsible for these sogrega 
tions require investigation, and Dr Schmidt only 
touches this question Probably there is ‘direct 
impression \ or action, upon the developmental 
faotoi*8 of the fish, during some ‘ critical period *. by 
the external pliymcal factors Certain experimental 
rosulta actually suggest this , but, obviously, much 
more investigation is rociuired Such a conclusion 
does not rule out the hy|iothe»i8 that differences 
between the races are of a “ hereditary, genotypical 
nature*’ It is, on the whole, improbable that the 
differences are duo to selection of the vanates Dr 
Schmidt’s memoir is a model of clear and accurate 
exposition, and the results themselves are of imusual 
interest » J J 


University and Educational Intelligence. 

CAVBBXDaxi —The Appointms^ts Committee of the 
Faculty of “6’* has roi^fmomtod Dr W E 

Dixon to be U^Hrenpty m biochemistiy, a^d 

has appomted Mr E T G Bpdoner, of Clare Collepe, 
and Ur A A Miles, of King’s Cdlege, to be University 
demonstrators inpathology ^ ^ . 

The following Gfraoe has passed the Senate That 
the l>««ree of Shtster of Arts, konoru oausa, be con- 


ferred upon Ebenezer Everett, for many years assist 
ant to Professor Sir J J Thomson at the Cavendiih 
Laboratory ” - 

The Cecil Peace Prize of £100, which is offered 
yearly for an essay on some subject connected with 
the maintenance of international peace, to any under 
graduate of any umversity or university oolite in 
Great Bntam or Northern Ireland who has not attuned 
the age of twenty five years, has been awarded fo Mr 
G G Thomson (University of Edinburgh) for 1630, 
with Freda Marnson (University College of Swansea] 
as proxime accesstt 

The annual meeting of the Association of Teohnioal 
Institutions will be hold m the Merchant Taylors' 
Hall, Threewineedle Street, London, E C 2, on Pnday 
and Saturday, Feb 27 and 28 The proceedings wul 
commence at 11 a m on Feb 27, when the chair will 
be taken by the president, the Right Hon Lord 
Eustace Percy, M P , who wiU mtroducse the piwdent 
elect, Mai or General Sir Philip Nash Following 
this, an address will bo given by Principal B Mouat 
Jones, on “ Technical Education in Russia ” Mem 
bers and guests of the Association will afterwards 
b© reoeiv^ by the Master and Wardens of the 
Merchant Taylors’ Company, and luncheon will be 
served m the Company’s Hall Friday afternoon and 
Saturday morning will be devoted to the reading oi 
papers by Mr G H Gater, Chief Education Officer, 
London Co\mty Council, on “ A Descriptive Account 
of Technical Education m London ” , Mr Comyns 
Carr, on “ lAdustrial Admimstration ” , Principal 
J A Todd, of the City School of Commerce, Liver 
pool, on “ National Certificates m Commerce ” < 
Mr J W Ramsbottom, Director, City of London 
College, on “ Commercial Education m Amerioa 

The report of a consultative committee, under the 
chairmanship of Sir W H Hadow, which wae ap 
pointed by the Board of Education to inquire into 
the courses of study suitable for children (other than 
clnldren m mfants^ departments) up to the age oi 
eleven years, with special reference to the needs oi 
children m rural areas, has just been published imdei 
the title of “ The Primary School ” (London H M 
Stationery Office, 1931 2s 6d net) The report 
may be regarded os the logical complement to the 
consultative committee’s report on the “ Education 
of the Adolescent ” (1926) (Hadow Report), deahng 
as it does with the upper stage of primary education 
This important period in the development of children 
hewj, up to the present, been comparatively neglected 
by physiologists and psycholo^sts Recognifung this 
fact, the Consultative Committee obtained memor 
anda on the physical growth and mental development 
of children up to the age of eleven years from Prof 
H A Hams and Prof Cynl Burt The data con 
tamed m these memorcuida (Appendices 2 and 3) and 
in other evidence obtamed from various speciahflts 
ere discussed in Chaps 2 and 3 Chap 4 deals with 
calmmistrative problems, while Chap 6 discusses 
questions of the mtemal orgamsation of primary 
schools Chap 6, on the problem of retarded children 
at the pnmary stage of ^ueatjon, dealing especially 
with the chief causes of retardation, should he of 
considerable interest to teachers and admimstrators 
Chap 7 gives the views of ihe Committee on the 
general problem of the cumoulum for ohildrm up to 
the age of eleven The seotions on the “Study of 
Naturo ”, and the memorandum on the anatohu^ 
and physiological oharaotenstios and developmmt'A 
children between the ages of seven and eWen, hy 
Prof H A Hams, and ^at on the mental ohaMcter' 
istios of such children, by Prof. Cynl Burt, if 
c^iecnid interest 
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Societies and Academies. 

London 

Society* Feb 12 —Cohen^ K Cooperi and 
P G Marshall Some aliphatic and aromatic ammo 
denvativee of a-qumohne methodide Many of the 
ammo and acylammo compounds obtamed by the 
condensation of derivatives of a-methyl quinoline 
with nitrosoarylammes possess active antiseptic and 
m some oases mild trypanocidal properties Sub 
stances obtamed by attaching a basic aliphatic or 
aromatic side chain directly to the a carbon of the 
qumolme nucleus exhibited no marked antiseptic or 
trypanocidal character Diommo compounds of ah 
phatio and aromatic senes with basic groups at both 
ends of the ohaui did not exhibit the expected onti 
malarial action —C H Browning, J B Cohen, 
S Ellingworth, and R Gulbrmnten The antiseptic 
and tiyponoidal action of certain styryl and anil 
benzthiazole derivatives Tlie anil benztliiazole de 
nvatives are relatively weakly antiseptic for Siaphylo 
coccus and B coh^ as compared with the qumolme 
analogues, which are highly active m this respect 
Several benzthiazole styryl compounds have pro 
(luced cure of mice mfeoteti with Trypanosorna brucet^ 
and the same relationships between chemical con 
Htitution and trypanocidal action have been found to 
hold as m the styryl qumolme senes Thus the maxi 
mum effect is produced wlien one nucleus contains a 
basic group and the other an aoetylamino group 
The anil benzt hi azole senes, jn general, possesses 
some trypanocidal action, but cure has only excep 
tionally been produced 

I’hyslcal Society, Jan 16 -L C Martin The 
theory of the microsc ope The pa|)er exanimes the 
diffraction effects produced by (a) two adjacent 
ajiertures, and (6) a senes of apertures m an opaque 
screen situate<l m the focal plane of a lens system, 
when the illummating system is projecting the ele 
montary image of a jx>mt source of light mto this 
object plane The diffraction effects and geometrical 
resolving power of the grating are shown to bo mde 
pendent of the concentration of the light m the object 
plane , they depend rather on the number of ajior 
turos free to transmit light The theory is then ex 
tended to the cose where the illumination of the 
object 18 produced by a source of finite area —J H 
Vincent Further experiments on magnetostriction 
oscillators at radio frequencies The coil surrounding 
the bar can be in either brancii of a simple tuned 
a^ode circuit When the bar coil is in the inductive 
bremch the circuit may be operated as a senes or 
parallel arrangement, m the latter case the direct 
ilato current does not pass through the inductive 
)ranch of the fly-wheel circuit The variation in 
either the anode or the gnd current can be used to 
indicate resonance Comparative experiments with 
( orronil, nickel, and glowray suggest that glowray is 
the most suitable of these materials for high-treciuency 
oscillators—S Butterworth and F D Smith Tlie 
^uivalont circuit of the magnetostriction oscillator 
The equivalent electric circuit is developed and ex 
pressions for its elements m terms of the nmdamontal 
constants of the material are given The circle 
kilogram of impedances is deduced, and the modifying 
effects of eddy currents and hysteresis ore mvesti- 
gated Some simple geometrical relations between 

vectors m the diagram are derived An expen 
mental mvestigation of the resonant radial vibrations 
of soUd and laminated mckel rings verifies the theo- 
mtioal deductions For nickel m the annealed state, 
^=-1 76x 10* and jr = 22 1 x 10* at a point on the 
^ urve oorreepondmg to e= 14 5 gauss 
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Geological Society, Jon 2B—F N Green The 
South West Highl^d sequence The present suc¬ 
cession near Ballachuhsh can be paralleled m detail 
with Islay On attempting to apply the result to the 
neigh hour uig areas of Glencoe, Onich, and Cud Bay, 
several amendments to current views are suggested 
The evidence supporting these amendments is given 
The three areas, Islay-iTura, Ballachuhsh-Appm, and 
Tayvailich “ Loch Awe, are regarded as complex 
sync lines of correlate<l rocks Between these synolmes 
appear grey calcareous phylUtes Between the 
pnyliiteB and the flags or discontmuous quartzite occur 
shallow water beds, composed essentially of quartzitio 
conglomerate and calcareous sandstone, accompanied 
usually, but not always, by block slate 

Pakis 

Academy of Sciences, Doc 22 — -P Vincensini A 
property relating to the deformation of surfaces —■ 
Bertrand Gambler Voss Guichard surfaces — J Her- 
brand A new demonstration and generalisation of a 
theorem of Minkowski — Kourensky The general 
isation of the Poisson Jacobi parentheses — Henri 
Mineur The K terms of the radial velocities When 
the mean ra^hal velocity of the stars is developed ui 
a series of spherical functions, the development con 
tarns a lonstant, called the K term, which cannot be 
explained by the movement of the sun, or by the 
rotation of the whole of the stars The K terms foi 
stars of known radial veloc ities have been calculated, 
classifying by types of spectra, by the distances from 
the Him, and by galactic latitudes — Andr6 Lallemand 
The photometric study of the solar corona for radia- 
tionH in the red and infra red The relation between 
the brightness {B) of an element of the corona and its 
distance fiom the sun (p) has been found to bo 

log B^ap + log Bp 

For a given wave length, a is constant and mde 
pendent of the region explored —G C Motsil The 
systems of Dirac oquntiom of elliptical typo — Marcel 
Chopin An apparatus for moasurmg the surface 
tensions of liquids The apparatus (lescribed and 
illustrated can be used for measuring surface tension 
m alisijlute values with ij^uantitios of liquid of the 
Older of 0 15 c c — J Basset ami R Dupinay The 
compressibility of nitrogen and of hvdrogon at ultra 
pressures of 5000 atmospheres 1 c c of hydrogen at 
loot) kgm /(rn * becomes 0 c at 5000 kgm /cm* 

1 c c of nitrogen at 1000 kgm /cm* becomes 0 610 c c 
at 5000 kgm /cm * Apparatus is untier construction 
for studyuig gases at pressures tif 25,000 atinosphores 
--P de la Gorce The realisation of a resistance for 
ineasureinonts at very high voltages Description, 
with diagram, of an arrangement in use at the La bora 
toire central d’61ectricit^ for a steady load at 160 
kilovolts — P Girard and P Abadie The hyiwthetical 
existonc e in water of resonators of Hertzian frequency 
Measurements of the dielectric constant of a solution 
of sodium silicate of concentration 1 5 x lO'W for 
wave lengths between 50 IB cm and 60 28 cm have 
not proved the existence of dispersion bands, and the 
exj^eriraonts of Weichmonn an<l of Frankenberger 
cannot be confirmed —Georges Fournier The graphi¬ 
cal calculation of the magnitudes connected with the 
electron m motion —Z Zajac The fluorescence of 
excited mercury atoms — Louis Goldstein The 
mtroduction of the exchange m the statistics of a 
gas of electrons —Andrd Guilbert The thermal 
phenomena produced along hysteresis cycles — 
Marcel Du four The representation of the astigmatic 
pencil and the auxiliary straight hue of Mannheim — 
J Dourgnon and G Waguet Theorems relating to 
the bnlhanoy of secondary sources —Constantin 
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SAlc«anu The mometic rotatory polarisation of 
organic substances liquefied by fusion Measure¬ 
ments are given of the magnetic rotation (held 36,000 

? ;auss) of naphthalene and of /9-methylnaphthalene 
or varying tem{>eratures above the melting points 
of these substances the results are comparod with 
those deduced from Mallemann’s theory —R de 
Mallemann and P Gabiano The magnetic rotatory 
power of hydrocarbons in the gaseous state Special 
attention has been paid to the purification of the 
gases examined, fractional distillation bemg used 
where possible Data are given for the first six 
hydrocarbons of the paraffin senes —Charles 
Dufraisse and Ldon Enderiin Contribution to the 
study of the reversible oxidisabihty of organic sub 
stances the thermochemistry of the oxidation of 
rubreno Tho determmation of the heats of com 
bustion of nibrono and its oxides, proves that there 
is a loss of 23 calories when passmg from rubrene 
to its dissociable oxide “EH Buchner Tho vapour 
pressure of jelUes The author has been unable to 
confirm the results obtained by Paul Baiy on tho 
vapour pressure of jellies, and hence thinks it un¬ 
necessary to discuss the theoretical explanation given 
by tho latter —Paul Bary The vapour pressure of 
jellies Reply to E H Buohnor—Marcel Godchot 
lind Mile G Cauquil The dispersion of refraction of 
lyclanic hydrocarbons Tho refractive mdices 
(n, n') for two wave lengths (S, A') have been deter 
mined for 23 hydrocarbons of the cyclo pentane, 
y/’clo hexane, cyclo heptane, and cyclo octane senes 
j'no specific dispersion (n - n')/d, where d is the den¬ 
sity taken at the same temperature as the optical 
ebwrvations, shows certain regularities —G Mahoux 
The influence of high frequency oscillations on tho 
treatment of metallurgical products Wlien a steel 
c*ontammg nickel, chromium, and molybdenum was 
heated to C for nme hours in a current of gas© 
ou8 ammonia, its hardness and resilience ore not 
appreciably changed Under sunilar conditions, but 
with the test piece submitted to high frequency 
oscillations, the hanlness is moreased to about three 
times the onginal value Other steels show similar 
changes —L<on Guillet Remarks on the preceding 
communication The importance of these researches 
IS emphasised and the necessity for further work 
indicated—Augustin Boutanc A method of follow 
mg the variation of the number of particles m the 
course of the evolution of a oolloided solution Appli 
cation to blood serum The chan^ m the number of 
particles m suspension can be followed by the com¬ 
parison of measurements of viscosity and tho optical 
density — P Laffitte and M Patry The detonation 
of explosive solids —M Pai<! The fusion diagram of 
tho systems HgBtg - HgSO^ and HgOl, - HgS 04 — 
Edouard Urbain The aciu magnesium potassium 
carbonates and magnesium ammonium carbonates — 
A Travers and Franquin Tho estimation of pipen 
dine m a mixture of pyndme and ite higher nomo 
logues —Wyart Tlie dehydration of heulandite 
studied by means of X rays —L Royer The possible 
orientation of cubical crystals deposited on a sheet 
of mica —F Dupr^ la Tour Tlie polymorphism of 
the saturated dioarboxyho fatty acida as a function 
of the temperature —R Weil The peouharities of 
amethysts and quartz rich iq solid inclusions —Albert 
Michel-L<vy Crushed ^nuht© and ante Stephaman 
mylonites at the nortn-eeu3t of the mountains of 
Espmouse —Maurice Blumenthal The transversal 
extension of betio roaarki the * Hoya de Malaga 
—Henri Termler The existenoe of Caledonian iolda 
m central Morocco —J Devaux The photoroetno 
study of the penetration of solfur radiations m the 
mtenor of the Pyrenees glaciers—J Thoulet Aenal 
columns and submarine liquid columns —R G 
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Werner The formation of hohens —Maurice Hoc- 
quette The evolution of the nucleus m the o^Ut 
carrying bactena of the nodules of Omti/topw 
perpuMluR during the phenomena of mfeotion and of 
Intracellular digestion —Marc Simonet The cyto- 
iogical study of some hybrids of 7rw —Charles Poa- 
tillon Variations in the unsaponifiable matt^ and 
hpoid phosphorus of Stengmaiocf/stt^ nigra as a func¬ 
tion of the mineral oomfiosition of the culture Buid 
—Paul Gu^nn The development of the egg and 
polyembryony m Erythronvum dens cants —R 
Denis and P Pans The infiuenoe of light on 
the free plankton of fresh water —M Bridel and C 
Charaux Frangularoside, a new rhamnoside of re¬ 
cently dned alder buckthorn bark It is the custom 
to store this bark for a year before sale, and Schwabe 
has stated that franguloside does not exist m the 
fresh bark The authors confirm this view, smee on 
applying the method which extracts 26 nams of 
franguloside from a kilomam of commercial bark, a 
different rhamnoside is obtained, to which the name 
frangularoside is given Hydrolysis of this new com¬ 
pound gives 41 per cent of rhamnose —C Nicholas 
and Mile Aggiry New observations on Phyllostteta 
DaphmphyUt and the increase of its action by bac¬ 
teria — Mme Lucie Random and Mile Andrde Michaux 
Variations in the proportion of ohlonne m the blood 
serum and the variations of the chloride elimmation 
in the course of acute experimental scurvy — H 
Bierry Protem, sugar and animal species —L Bug- 
nard and C Soula Cholesterolio regulation —C N 
Dawydoff the post-embryonio development of the 
annamite Cceloplana The organisation of the larva 
—£ Roubaud The existence of genetically distmot 
biological races in the common ^mosquito, Culex 
ptptens —R Fosse, A Brunei, P de Graeve, P E 
Thomas, and J Sarazin Application of the seed of 
So^a htsptda deprived of uncase The qualitative and 
quantitative analysis of allantom—Jean Lotseleur 
The state of the biochemical constituents, especiidly 
the proteins, in anhydrous solutions Proteins and 
other biochemical constituents are soluble m oertam 
fatty acids, formmg, m the absence of water, true 
solutions -G Ramon The production of the tetanus 
antitoxm —Georges Fontis and Lucien Thivolle 
Tryptophan© and histidine deficiency regarded as con 
tributmg to Biormer’s disease (progressive pemioious 
ancemia) 

Melbourne 

Royal Society of Victoria, Dec 11 —J H Gatliff 
and C J Gabriel Additions to, and alterations m, 
the Catalogue of Victorian Manne Molluscs Of the 
new records, ten are chitons, three bivalves, emd twenty- 
two univalves, of which nine are includeil m the family 
TumdcB — F Chapman and W J Parr Notes on 
new and aberrant types of Foramimfera A new 
genus, HeroncUlenta, is proposed for some previously 
^lescnbefl species of Dtscorotna The genus is found 
fossil in the Oligooene of Muddy Creek, the Miocene 
of Batesford, and the Pliocene of England The recent 
specimens are recorded off the Falkland Islands, the 
Antarctic, New South Wales, and Japan The new 
genus, Hofkertnat has for genotype Howchm's Pul 
vtnultna semtomata, and is a member of the family 
Vtctortellidce —F Chapman Occurrence of a fossil 
Hydracttnta m Australia Hydracttnta ihatchsrt 
here newly described, from the Miocene of the Murray 
Kiver elms, South Australia It is quite diatinot m 
specific structure from any previously described, aw 
18 the first occurrence ox the genua m AustxaJian 
rocks The pensaro is papiUate and encrusta a once 
existing gaateropod ahell —W J Parr Victcndazx o^d 
South Auatrahan shallow water Foraxnuufera. Olie 
hundred imd nmety four speoiea and varieties a^ 
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recorded^ innlwding sixteen desoribed as new Several 
usually wanxx^water speciee are found In Baas Strait» 
but not ott the South Australian coast, while other 
gpeoies described from the Miocene of Victoria are 
now recognised for the first time as living in the same 
area 


Offiaal Publications Received. 

BitrrUK. 

Th* Booth A/Hoan Journal of Scienco. Vol 27 Being the Keport of 
tlio Twenty eighth Annual Meeting or the South African Aeftoolatlon 
ror the Advaooement of Science, Caledon, 1930, 7 July to 13 July Fp 
xlvi-f02u. (Joliannesburg) UOi net 
Journal of the Manuheeler Geological Aseoclatlon \ol 1, Part 1 
l9/r-8 Kdited by L4iuraDoe U Touke. Pp 61118 (Manoheeler) 

Annual Beport of the Indian Central Cotton Committee, Bombay for 
the Year ending 81st August 1080. Pp li+llS (Bombay) 9 rupees 
Air Mlulatry Aeronautical RMMtrth Couunlttee fleportM and 
Memoranda. No. 1800 (B 41) A Uannonlo Analynle of the Tongue 
Curves of a Single Cylinder Ulootriu Ignition Engine when throttl«Ml to 
\nrioua Mean Indicated Freaenres, with an Appendix on the Eatlmation 
of Ifurctng Torquea in Multl'Cylinder Koglnee. By N B Muir and A 
ferry Fp. 14 + 11 plates U net. No 1884 (Ae 467) Wind Tunnel 
Kxperlmente with Circular Diece. By L. K U Bimmone and N S 
l>ewey (T 2919) Fp tt +4 plates, ud. net No 1887 (Ae 468) The 
itresHes In a Kadtally Spoked Wire Wheel under t oada applied to the 
rom Party Slmptideti Formulae and Curves By Prof A J Siitbm 
llppard and W E Francis. (T 2978 ) Pp 10+9 platea. Od nut 

No 18J8 (Ae 460) Stalled Flight Testa on a Bristol Flgliter fitted with 
Auto Control Slou and Interceptors By K P Alston and Pilots of 
A< rod y ns mice Flight, R.A B (T 29’9) Pp 3+1 idate. 4(/ net. 

No 1889 (Ah. 471) Full Scale Expurlmenta on High Tip Speed Airscrews 
— fhe Efteot of 1 hick ness of Section on Alreorew Performance By W 
u JenDinga and A Urmerod (T 8002 ) Pp 6+8 plates 6tl net 

Nu 1840 (Ae 472) Directional Stability of High SpcM Aircraft By 
H a Jennlnn (T 2991) Pp. 4 + 17 platw (W net No. 1816 

(Kf 470) An Experimental Determination of the Intensity of Friction 
on the Surface of an Aerofoil By A Page and V M Falhnur (1 2V86 ) 
Ip 24 + 18 platea ii Bd, net No i860 Technical Keport by tbn 
A( Ideuts Inveattgatiou Sub Committee on the Accident to the Aeioplane 
n AAiSR at Meopham, Kent, on 21at July 1980 Pp 92 + 27 platea 
iW net (London H M Stationery OWch ) 

Fukeion 

MLmoires de Musie Koyal d Hlatolre Natuiellu de Belgique. Hora 
''tile K^eultats sctentlflqumi du voyage aux iudes orientales N^ei 
I ludaiMS du LL A A KK le Prince et la Princeose L^oixild de Belgique 
I ublleoB par V van Straelen Vol 2, Fascicule 2 SUsswasserHchwamme 
'Oil Neugulnea, Von Wallher Arndt Pp 12 Vol 2, Fascicule 8 
< oflenWr^s hydropolype'* Par E 1 eloup Ip 18 + 2 planches Vol 
’ h Mcloulu 4 Scyphomeduarit Von (J Stlaany Pp, 12 Vol 2, 
I'j'iCKule fi Die Oltgoohaeten Von W MIohaelaen Pp 26 Vol 8, 
I'A'tLicute 1 i Isopoda (hxoI Oolscoldea et Kplcai Idea), par H F Nlor 
-tlraHr, il Isopoda Kplcarldes, par H F Nlerstraas nt (i A Brundei 4 
lhandis Pp 17 Vol 3 Fascicule 2 Parasitic Copepoda. By W 
Harold I elgh Sharpe Pp. 11 + 6 plates Vol 8 Fascicules Clrrlpedes 
h> Dr G. A Nlluon Cantell Pp. 24 Vol 6, Fascicule I Batmeiens 
Far (laaton Fr de Witte Pp. 8 (Bruxellaa ) 

University of California Publlcationa in American Archaeology and 
Ethnology Vol 29, No 2 A Crow Text, with Qnunmatical Notes. By 
ItuUirtH Lowie Pp 166 176 (Berkeley Cal Uuh entity of California 
I reae l^jodon Cambridge Unixerslty Preoa ) 80 cents 
Blnlstry of Agriculture, Egypt Technical and Bxlentlito Service. 
MiiUotin No 97 Some Climatic Relatione of the Dale Palm in Egypt, 
hi Ahmed K M (Ihamrawy Pp. U + !K* 6 PT Bulletin No 100 

iiuvelopmenU of the Bxlstlng System for Seed Supply of Cotton In Egypt 
Hy Ur W Lawrence Balls Pp 11 + 8 plates 6PT (Cairo Govern 
input Press.) 

Consell Furmaiient luteruattunal pour 1 Exploration de la Mer 
Itapporta et proc6i verbaux dee reunions Vol 67 Uuports of the 
Pioteedinga of a Special Hydrographic Meeting held on May 27th, 
I'*86 In Copenhagen Pp. 99 4 00 ki Vol 68 Fluctuations In the 

Vhiindarioe of the various Vear>011X1168 of Food Fishes Reports pre 
I'aif'd by Special Repoiters nominated by the Council ard indicating 
Gip Alain Huaulta brought out by the Papers read at the Biological 
Muiting of London in 19^9 Pp U6 4 60 kr Vol 69 SUtlstlqiiea 
•Moiogiqiifls 6b considerations sur la population harenguiere de la 
Manche orientalo et du ind de la Mer dn Nord Pp 12 0 76 kr 
lournal du Gonsed Vol 6 No 8, D4rerohre R4digu par B. 8 Ruasell 
Ip 286>464 (Copunhagne Aiulr Fred H^atetUls) 


Diary of Societies. 


J/RIDAY, Fsbbcmy 10. 

\MHocuTioi( or Bgohomed Biouxiura (Annnal General Meeting) (In 

> Dotany Departkiieut Lecture Boom, Imperial College of Science and 
ochootofyX U SO A.IK. —DlacuMloo on Bfologicar Haces and their 
'^ignlUcaoce In ETOtntloo, to be opened by the Pnaident. Other 
api^eni - Dr W B Brlerley (Funj^, J>r P Brace White (Bacteria), 
Dr T QoodeyCNentatodMO. Dr IT H Thorpe (Inaecu), Dr W B 
TurrlU (SMd BeaHng Flanm). 

GaouxuoAtBooiltY or Loiinoa (Annual General Meeting), at 3,—Prof 
Vi J Garwood Presldratial Address 
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LuirxwH Sociwrr (at Boyal Society of Arte), at 5 —BL Bobertaon 
r Modem Arohlteotoral PoaalMliUea. 

Royal Sooiarr or Mnpiami (Balneology and Climatology Section), at 6 
—Oiscuaalon on Reaearob on Physiological Effeota of Batha. 

PBYSicaL Society (at Imperial College or Science and TechnologyX at 6.— 
G fi Sherrett and J H Awberr ^ the Velocity of Sound Wares 
In a Tube —P s, H Henry The Tube Edect in Bound velocity 
Measuremunta ~W A Wood Note on the Eiimluatioo of the 
0 wave length from the Characteristic HaduitloU of Iron 
BaiTiHU iNeriTOTE ur Raoiuluov (Medical Meeting) (at 82 Welbeoh 
BtreetX at 6 —Dr H Cohen and Dr P U Whitaker Ctnemato- 
graph of Ventriculography—Dr H K Roberta (a) Lympho>aarconia 
Involving the BtOmach , (6) Carcinoma of I uug with Pathological 
Bpeolmuns —Dr J H Hsther X Kays of a Case of Idiopathic 
Myositis Osslflcan ih 96 and 1980 — Dr H K Graham Hodgson 
Demonstration of the Technique of Method ol btnus Investigation — 
C T Holland Hodlographs of Unique Condltlona 
SuciicTY or CuEUiCAt iNonsTRY (i Ivurpool Section) (Anmuil Meeting) 
(atLlxerpool University), at 6 —L Wild Modern Developments in 
Printing 

iMariTUTiOM or Meouahioal Eioumkkm (Annual General Meeting), at 
0 —Capt A Suan, H Sutton, and W D Douglas An Investigation 
of Steels for Aircraft Biiglnu Valve Springs —K. O C Batson and 
J Bradley The Fatigue Strength of (Tarbon and Alloy Steel Platea 
oa Used for Laminated Springs 

SucjKTV or UvaHS ani> (Juloouihi's (at Hanobester Literary and Philo 
aophical Society) at 7—J 8 Wilson Soltzol Dyestufls 
Boyal PMOTO<ticArHiu Socirty or Great Britaih (Pictorial Group— 
Informal Meeting), at 7 — Discussion ou the Work of M Puys 
SociiiTY or Chemical Imduhtky (Newcastle Section) (jolutly with 
Northeni Cokfl Oven Managers Association) (at Armstrong College 
Newcastle upon Tyne), ui 7 80 —Dr S K Illingworth Some Aspects 
of thu Carbon I aatlon of Coal 

Eieptruial DevL tx)! memt AsfWKiATioN (at Royal Society of ArtsX at 
7 80 —1 I Burnard Electrical Methods Ventilation and Air C^n 
dltinning 

JtiHioR iNSTiTUTios OP Emoinbxrs (st Royal United Setvtcea lostlto 
tion) at 7 SO —A I Grant The Cnnsiructlou of the Variable Density 
luiinuL for the National Physical Laboratory at feddington 
Shipj ky Textii k S<x iictv (at Shiploy luchnlcal School), at 7 30 — A B 
Shearer Rayon lis Uses In Woven Fabrics 
jNtiTiTUTioNor Struotuhai Enuinebhs (at Merchant Venturers Technical 
CoUegfi Bristol) at 7 80 —K 1 MorKau Thsmes House 
Royal Society or Medioihi (Obstutrlcs and GynKcolugy BectlonX 
at ii-Dr A A Otiman and Dr H Q Close Ubaervatlous on the 
Plasma Bicarbonate and the Value of Alkalies In the Treatment of 
some of the Roual Compljcatious of Pregnancy 
Royal Society or Medicine (Electro Thurapeutics Suction) at 8 8i» — 
Diaenssion on the Future Policy of tht Section 
Royal iNsriTuriON or Great Britain, at 9—Prof I B S Haldane 
Prehistory In the I Ight of Genetlce 

GBor/MiiffTH AsarxiATtoN (North East fianraHhlru Group) (at Technical 
d/oilegu BlackburnX—W L luruur With the Geologists Association 
in Czechoslovakia (Lei tnre) 

RiKnoATE Textiie S^tcijcTY (at Techniuil Schools Roclidalu)—Gregg 
Modern Weaving Methods 

bAlUHDAY, Fkbruakv 21 

North or Bhoi and Inhtitdtk or Mihin*i and Mecuahioal Enuineebs 
( at Newcastle upon Tyne) at 2 30 —T V Simpson Old Mining 
Becorda and Plans —Pojier i>prn forjurthsr dutrvmoH —W H Connull 
Home Rucuut Improvements in Surveying Instrumunts 
Royal Inhtitwtion or Great Britain at J —-J Stephens On the 
Reading and Speaking of Verse (2) Difficult Poets 


MONDAY, February 23 

iHeriTUTB or Aituahikr at 6 — D Houseman Suggestions on the 
Legal Aspects of I Ife Office Practice 
IHUTITUTIOH or Meluahical BirorirEERa (Graduates Section, f^odon), 
at(i4'i—D G Sopwith Fatigue In Metals 
iHBTiTUTioM OP fii KcTRiOAL ENOiNBERiNn (North Eastern Centre) (at 
Armstrong College, Newcastle upon rynu) at 7 —K V Norris and 
K W Taylor Ul^h Voltage Testing EqulpmenU -U L Goodlet, 
F 8 Kdwartls, and F H. Perry Dielectric Ihonomena at High 
Voltages 

Royal Society or Medicine (Odontology Section), at 8 —A, Hope well 
Smith (rt) Evidence against the Theory of Metabolic Properties of 
Human Enamel (6) The Head of an Egyptian Mummy 
Roy At OaooKAPmcAL Society, at 8 80 —P C VisMCr The Karakoram 
and Turklstaii Expedition of 1920-30 ........ 

CAiiuaiD4^)E PuiLosoPHirAi Society (In Botany School Cambridge), at 
8,46—l^r B V Appleton Wireless KxpIoraUou of the Upper 
Atmosphere , . . „ . 

Inbtitutiok or Slbctrioal BKOiKEERiNti (Western Centre) (at Cardin). 
—Prof W Cramp Tlio Birth of Eleotriuil Engineering (Faraday 
Lecture). 

TUESDAY, Febbi/aby 24 

Royai Society or Arte (Dominions and Colonies Heeting), at 4 80 — 

A. Wigglesworth The Hard Fibre Induiitry, with epeoial reference t 
the British Soipire 

Imperial CJomoi Chemical Sooiety (In Main Chemistry Ijeoture 
Theatre, Royal College of ttclenceX at 5 10 —Prof G T Morgan The 
High Pressure Plant at the Chemical Research laboratory, Teddingtcm 
(Lecture). 

Royal Jnstitiitjoe or Great Britaik, at 6 16 —Sir William Bragg 
Recant Experimental Physics (8) Adhesion (1). 
iMirrnTrnoE or Uxyil EMOiitEERa, at 6 

jMmwnoR or MitifimrAL and Oodntv BEoiwEmRa (North Weatem 
District) (In Geological Department, University, MauoheaUr), at A. 80 — 

B. Morton The Fropertlea, Selection, and Bpeciftcatlon of Band stones 
Ibr Use as Kerbstones on Main Thorougbfhrea. 
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UvritOYioir OF Elrctbioal RMOiiinM (Nortb MMUnd 0«iitre) (At 
Hot«l Vetropote, it ? ~S PawiMt and O E Moora 

Apparatan and Muthoda for Aeourata Malntenanca of Large A 0 
Energy Meter*. 

IvariTirriOM or Elrotrical Emoiichrs (Korth Western Centre) (at 
Eogtoeerii OInb, Maitcheater) at 7 — B T Norrfe and i W Tayior 
High Voltaice Testing EiiulpmentB, —B U Ooodlet, F 8 Edwards, 
ana F R Perry Dleleoirto Phenomena at High Voltages, 

ROTAt Photooraphio Booictt up Orxat Uritaim (Botentlflo and 
Technical Group) at 7 —B R Davies The Electrical Bloaaiirement 
of Hrtftecblon Deuatttnn, and a New PhntM tec trio BeBeotlon Density 
Meter —H OamnH Demonstration of the Taxtphote 
iMariTUTioH OP El acrrniCAL BNomiine (Scottish Centre) (at 80 Eltn 
bank Crescent Glasgow), st 7 80 —Prof G W O How# Wlrelfse 
Telegraphy and the Upper Atmosphere 
IirSTlTOTlON OK ENrilNKBRS ANO SHI I’RUILDKRa IM Sf-OTtAWlJ (at 89 
Elmhank f rescont Glasgow) at 7 80.—0 J Lugt Supercharging 
with speolal reference to Werkspoor Engtoes 
Nbijion Text!I k SfK'irrv (at Nelson Technical College), at 7 80 —J Yatea 
Manufaclurlug Rffltlency 

Quiaarr MiCR^mcoi ical Ouib (at 11 Chandos Street, W 1), at 7 80 
Qoflsip Meellt g 

BaiTiHU KiNiHATOfJKAi If frK iBTV (at Film House, Wardour Street) at 
7 46 

Royal AimiKopuixKJiaAL Inhtitute, at 8 30 ’-If las Winifred Lamb 
ExoavaMons at Tttermi In Leshtuf 

Roval Akhovaiitual Sm ietv (Manchester Branch)—Alfred Herbert 
Ltd Machine Tools 

WEDNESDAY, February 26 

8<x.ibty ok Of ABH Tk iinol(h-y (In Applied 8cler*f e Department, Uni 
verslty ShufDeld) at 2 - The Use of Ammonium Hulphate In Accelnrst 
Jng tliB Melting of Glass —M Parkin, Prof WHS Turwei, and 
W T A Warren Part I Rxperinxenlal Small Scale Meltings —The 
KesBarrh MtatT of Imperial Chemical Industflns, ltd Part II 
Experimental Meltings In a Tank Furnace —Dr J T Howarth and 
Pn^f WES Turner Tlie Temperature of IncipUmi Glass Formation 
Britihh Abtrowomuai Akwx lArioN (at Sion College), at 6 
OnoLOnicAL Society or Lonpoh, at ft 80 - Dr W J Arkell The Upper 
Great Oolite, Bradford Beds, and Forest Marble of South Oxfordshire, 
and the SuccesHlon of the Gastropod Faunas In the Great Oolite —Dr 
A Heard and J F Juries A New Plant {ThaUonia\ almwing 
Structure from the I ower D<iwntoniau Rocks of Llandovery, Car 
martbenshlrr 

North Eaiit Goaet iKHTirnrioif or Enoihhrs amd SHiimniLDEiia (Tees 
side Branch—Graduate Section) (at Cleveland Sclontlllo and Techidoal 
Institution Middlesbrough), at 7 —H Molvor Some Aspects of 
Mechanical Design 

iRRriTUTi or Oheuibthy (Belfast Rection) (at Royal Belfast Academical 
Institution), at 7 SO - J A Matthew EITects of Air Humidity on 
Cellulose 

Rovai Hociety ok Abth at 8 —W G W Mitchell Developments In 
Television 

O.D C Sooirrv for Constructive Hirtu Outtrol andRaciai Proohems 
( at Essex Hall Strand), at 8SP—Dr Maile Htopes The l 4 »mbeth 
Resolutions and the Papal Enoyclioal -Some Contrasts and Comments 
BRlTfeu PsYcnoi/xtioAL SociRTV (Medical Bectioii) (at 1 Wimpole Street), 
at 8 80 Dr Adrian Stephen On Detlnlng PsychO’analyals 

THURSDAr, FEbRUARY 26 

Boval Soctetv st 4 30 —J C Eccles and Sir Charles Sherrington 
Studies on the Flexor Reflex, 1 V — I rof A V Hill and J I 
Parklmum Heat and Osmutic Change In Muscular Contraction with 
out f^actlc Aclrf tormatton 

Koval Colleoe or Physjcianh of TiONOoN at 6 —Surgeon-Comdr 8 
I* Dudley Some lessons of the Distribution of Infectione DiNoaea in 
the Uoysl Navy (Mllruy Lectures) (1), 

Royal IrorriTUTioff or Great Britain, at 6 16 —Prof J B 8 Haldane 
Respiration (2) 

IwsTiTUTioH or Minino and Mbtai luroy (at Uoologloal Society) at 5 30 
Child-Study Society (at Royal Sanitary Institute), at 6 -Sir Philip 
Hartog English Composition fbr Children of Twelve and Upwanls 
ImrriTUTioN or Eiecthkal BNomrERa at 6—Prof W Cramp The 
Birth of Electrical Engineering (Faraday I^ecture), 
iNBTmrriOH or Locohotiyr ENniNBEHi (at Institution of Mechanical 
Engineers), at 6—R O K Vallantlu Ckimpourd Locomotives on the 
Paris Lyons Mediterranean Railway 

Royai Arruhadtilai Socurry (Jointly with Brltisli Gliding Assotiatlnn) 
(at Royal Soolpty of Arts) at 6 80 —Oapt F Entwiatle Heteoro 
logloal Aspects of Gliding and Soaring 
IMBTITUTE or META 14 (Birmingham Section) (in Cliamber of Commerce, 
BlrTningluni), at 7 —J L Williams Press Tools for Sheet MeUl 
Working 

Rotal PHOTonRAi>nio SooiHTY OF GREAT B KIT AIN, it 7 — J M Cross 
When Scouting Won 

Bdoehich Society (at 20 Qro*\ener Gardens, S W 1), at 8,16 —Study 
Otrole 

Ratal Booiett or Medicine (Urology Beotlon), at 8 80 —Dr W R 
Reynell Sexual Neurosis 

Rotal Aironautioal fVxnrrT (Olonceeter and Obeltenbam nranch> — 
Anglo-American Oil Oa. Ltd Motor Fuels and Modern Methods of 
Testing 

Royal Aebohadtioal So^ jett (Yeovil Branch)—Major C J Stewart 
fifttest Aircraft Instrument Developmeots 

* ERJDAY, )*6»Ruary 87 

iHvriTUTtoN OF Bleotrioal ■NaiMEBRE (West Wales (Swansea) Sub- 
Ombre) (at Electricity Offices, Swansea), at 6.—B Leggett The 
Medical and Surgical Applfcatlons of BteotrloRy 
North Bast Coaet iNetrroTioH of Kifoimiaa and IIhipbuilorre fat 
Mining Institute, Newcastle imon Tyne), at 6 —Dr J Montgomerie 
Seme Notes on Motor Engine l^tlDgs 
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Oil and Colour Ohbmietr Asrooiation Uotntly with Institute of ttaw 
Rubber Industry) (at Milton HrH, Mancneeter), at 7 —U F Thompeon 
and B V Hratby Colours used In the Rubber Indnetry 
Blaoxburn Textilc Sommr (et Blackburn Technlool CkwegeV ab 7 80 — 
J H Strong Some Modern Tendencies In Ck>tton ManufRoturlng, 
ekfoiETY or Ohbhical Industrt (Neiroastle upon Tyne Section) (at Am 
strong College, Newcastle upon TyneX at 7 30 —Dr B Moore Fused 
Silica In Industry 

Booirtt or Obbhioal Industrt (South Wales Section) (at Cardiff 
lechnicsl College), at 7 80.—A WaUon Building Research 
Junior iNenruTiON or Bnoinnciui, at 7 80.—W A Tookey Oil BnglnM 
for the Maritime Fishing Industry 

Royal Booiett or Mrdioini (^idemlology and State Medicine RectlonX 
at 8 — Dr P Manson Bahr The Epidemiology Of Human Trypanoso- 
mlusis 

Royal Institution or Great Britain, at 9 —Sir FraacU Younghusband 
The Re Birth of India 

Sooirrv or Obbhioal Industry (South Wales Section) (at Tbomsa OaW, 
Swansea),—Dr A, J Amor The Pathology of some Industrial Poisons 
Royai AaROHAUTiOAL 8 <h iety (Hull and fjeeds BranohX—H Sutton 
Aircraft Light Alloys 

SATURDAY, FEaRUAHT 28 

MATHXMAncAi Aswx lAtiuN (st Bedford OollegeX at 8 — W J Dobbs 
The Correlation of Trigonometry and Geometry in Elementary School 
Malhemattos 

Rotal Imhtitdtion ok Great Britain, at 8 — J Stephens A Poetry 
HeciUI 

PUBLIC LKCTUBBB 

SATURDAY, Fsbhuaky 21 

Hobnjman Museuii (Forest HIM), at 8 80 —R W Sloloy Water-Clocks 
and Sun Dials 

MOiVDAF, Fkbroary 28 

London School of Hyoiene and Tropical Medicine (Public Health 
D1 vImIouX at 6—T D iuuiig Meat Inspe< ttnn 
Kino 8 Cifji leub, London, at 6 30 —A A Pallls The Exchange of 
Populations in thi Near East (1918-1928) 

Lonikjn SfiiooL OK Hyoirnf and Tkopioai Maun ink, at 6—Prof 
E P CAthoset The National Diet, (Succeeding 1 eclure un Feb 24 


TUESDAY Fxbbuaby 24 

London School ok Bconomioi at 6 — W P Yetta The Cult of Anceitorw 
In Ancient China i. 

Univehnitv (Jolleob, London, at 6 —Dr U R Ing and Dr Winifred 
M Wright Ph>steal Ppoperties and Chemical Structure of Drugs in 
Illation to Pharmacological Action (Succeeding Leitures on Feb 26, 
Mar 3 6 10 and 12 ) 

Grenuah Loi leoe, at 6 —Sir George Newman i hyslc. (Sucoeetling 
Lectiirea on Feb 26 26 and 27 ) 

Royal Banttart Ikstitutb, at 8—S A Klsby Silicosis E^eventlon 
Methods (Chadwick l«eotiire) 

WEDNESDAY, February 25 

London Scho(»l or Hyuikne and Tbopicai MeniLiNE (Public Health 
DlvIsionX sb 6 —T D Young Meat Inspection 

KiNoaCoLLEOE rA.>NiKjN, at 5 30 — Dr J A Wllllamiton The Great Age 
of Dincovery The First Circumnavigation 

Biukueck Cot I EOE, at 6 —Dr Q Shearer The X Ray Microscope 

Belfast MiminM and Art Gallery, at 8—J F Hunter The Making 
of Prints from Wocxl and Linoleum Blocks 


THURSDAY, FerrUaby 26 

Univkkhitv Ooi iw'ib, Ia>ndon, at 6 80—M M Tod The Light thrown 
by Greek Inscriptions on the Life and Tliought of the Anofent World 
(Snc< eiHling Lectures on Mar 6 and 12 ) 

SATURDAY FEBRUAhT 28 

Hokniman Museuii (Forest HIIIX at 8 80 — A M Hooart Spirit 
Worshippeni of the South Seas 


■XHIBITION. 

WXDMISOAY, Ferriart 26 

Bikkbbck Colleor, at 8 —Exhibition of Recent Films of Natural 
History BobJwU produced by \lsual Education, Ltd 


CONPKRKMCK. 

Fbbriary 27 AND 28. 

Association or Technical Institutiohe (at Merchant Taylors Hall 
SO 2X 

Friday, Ftb 27, at U a H —liOpd Busuoe Percy Introduction ot MrIoi 
G en Sir Philip Nuh as President Elect 
Prlndpal B Mouat Jones Teohnloal Bduoatlon In Russia 

Friday, Fe6 27 (akAemoon), and Saturday, Fgh 28 (wwmlny)— 

0 H Cater A Descriptive Account of Technical BduoatiiHi hi 
London. 

Oomyns Oarr industrial Administration ^ 

Principal J A. Todd National Oertinoatee In Oommeroe 
J W Ramsbottoia Commercial Edneatlon Id AmerloA. 
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Work of the Forestry Commission 
Progress and Promise 
II 

I N view of the fact that the first ten years period 
of the Forestry Commissioners’ work was to ex¬ 
pire at the end of March 1929 and that a new grant 
to contmue the work would have to be obtained from 
Parliament, the (^ommissionora in 1927 discussed 
with the Government the question of a forest pohoy 
for Great Bntain under the heads (1) general forest 
policy, (2) programme for the second decade (being 
an instalment of policy) which the country was m a 
position to undertake 

Under the question of a general forest pohey the 
Commissioners held that in order to ensure a supply 
of home grown timber (both softwood and hard¬ 
wood) adequate for the normal well being of the 
nation and for safety in time of national emer¬ 
gency, it was necessary to proceed steadily with the 
afforestation of uncultivated land and the improve¬ 
ment of existing woodlands (almost totally neglected 
during the first decade) A census of existing wood¬ 
lands was published by the Commissioners m 1924 
An analysis of this most valuable and interesting 
report showed that the acreage of hardwoods in 
Groat Britain was depreciating, and that the existing 
woods and the arenas which had been felled were in a 
far from satisfactory position—that, m fact, there 
was httle chance of the private proprietor being able 
to undertake the work 

In the forecast of the present decade’s work, it is 
stated “ It had been hoped that the first decade 
would witness the planting up of arrears of fellings 
accumulated during the War, and the second (de¬ 
cade) improvement of existing woodlands and a 
large extension of the area under forest These 
expectations are very unlikely to be reabsed ” This 
statement is a most surprising one to find in the 
report From 1922 onwards it must have been 
patent to the Commissioners, several of them im¬ 
portant landowuiers, that the heavy taxation and 
death duties would make it impossible for the 
private owner to do much to assist the reafforesta¬ 
tion of the areas felled dunng the War Further, 
the Commissioners presumably had at their dis¬ 
position ofl&oial statistics showing the position of 
the country generally ms A vts taxation, the break¬ 
up of estates, and so forth All that was needed 
was a broad forestry administrative experience to 
point the way to efficient handbng of a difficult 
position 

The Commission, however, was tied to a fixed 
'fitonual coniferous planting programme This next 
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decade it ib again tying iteelf down in a Binnlar 
fashion There have already been many oomplamts 
throughout the country on the neglect to replant 
hardwood areas throughout the first decade, an 
insignificant 7000 acres being the total area dealt 
with by the Comnussioners The latter comment 
upon the difficulty of dealing with the owners of 
such areas, touch upon the possibihty of asking for 
powers for compulsory acqmsition, etc But the 
proposed programme defimtely shows preoccupa¬ 
tion with the coniferous planting programme and a 
lukewarm attitude towards the existing forest or, 
better expressed, woodland areas, throughout the 
country—whether felled during the War, exploited 
since 1919, or being exploited (as are many oak 
woods) at the present time Owing to the neglect 
of the areas felled durmg the War, they have now 
been lying disforested for at least twelve years, the 
forest soil has deteriorated by that period of years, 
the surface is covered with a heavy weed growth, 
which will be expensive (and is proving so) to 
remove The Commission has offered grants to 
pnvate propnetors to assist m the replanting of 
such areas, but admit the practical failure of this 
pohoy 

The ten year forecast furnishes no evidence that 
the Commissioners have advanced any further 
towards a solution of this important matter It 
would appear that they intend to allow the bulk of 
these areas, possessing a true forest soil, to remeun 
for twenty years unplanted , whilst they purchase 
elsewhere bare areas of necessarily poorer soil, to 
grow a oomferous crop, of problematical value at 
the end of a first rotation Surely the Commis¬ 
sioners reahse that the discovery of a solution of 
this very urgent problem rests at their door At 
present they do not appear to have got further than 
the suggested possible course of asking Parhament 
for compulsory powers to acquire such areas It 
may^be suggested that such a step would not un¬ 
likely prove widely unpopular and would do senous 
damage to the cause of forestry m Britain 

That the value of the Commissioners’ work sinoe 
1919 18 reoogmaed by Parliament is evidenced by the 
grants made for the next decade At the instance 
of the late Conservative administration, Parliament 
voted a sum of £5,500,000 mto the Forestry Fund, 
commencing from April 1, 1029 This sum was 
increased by the succeeding Labour Government to 
£9,000,000 l^oreet receipts during the decade are 
esiiinated at £2,160,00(V^ving a total sum for 
expenditure during the penod of £11,160,000* 

Voe forestry operations the estimated cost for the 
decade is slightly more than £8,000,000 Provisidu 
No. 8200. VoL 127] 


IS made for the acquisition of plantable land at 
uniform rate of 60,000 acres a year The total 
planting programme is placed at 353,000 acres, made 
up of 330,000 acres of afforestation and 23,000 acres 
of replacements—that is, of replanting existing 
plantations I It is proposed to contmue the system 
of planting grants, and it is anticipated that between 
£140,000 and £150,000 may be 6xx>ended on this 
work durmg the decade On the subject of forest 
workers* holdings, it is laid down that 3000 will be 
established during the penod, at an average cost of 
approximately £625 each Education and research 
are each to have allotted £1(X),000, and special 
services £20,000 

The objects and aims of a forest policy in a 
country are not necessarily always involved m 
direct revenue returns m cash The indirect re¬ 
turns, m BO far as they are advantageous to the 
commumty at large, may have a higher value In 
Bntam it is this latter pomt of view which must 
govern the forestry question for some time to come 
So far as can be judged m these very diffiioult times, 
the grants made by Parliament may, through the 
mdireot benefits accruing to the people, be fully 
justified, and the public may be obtaining a lull 
return for the money expended Future gendba- 
tions wiU be able to give the true answer But it is 
beheved that the advent of the Commissioners and 
of their work has already proved of benefit to the 
commumty on the countryside The second decade 
of their activities would be of even greater value to 
the country as a whole, if the Commissioners would 
tear up the Aoland Report—of admitted value m 
its day, up to a certain pomt—and adopt a wider 
vision and broader pnnciples of forest adminis 
tration 


Physiographic Evolution of Britain* ^ 
The Phy8%ograph%cdl Evolution of Bntatn By 
Dr L J WiUs Pp vui + 376 (London 
Edward Arnold and Co , 1929 ) 21s net 
T 18 one of the primary aims of stratigraphical 
geology to mtegrate into a picture or chart 
the results of the mapping of rooks or deposits 
and the palseontology of each noteworthy geo¬ 
logical penod From the early years of the last 
century, if no earher, the pioneers such as Lyell 
and Trimmer had resorted to this method of 
portrayal, and the device has been employed by 
many, perhaps most, of tiieir successors* Sow 
have been content to represent an ‘ideal Umd- 
scape * or a restoration of the assumed distabnffon 
of land and wat^ at some specific penod 
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an «rea of limited extent, while othen, greatly 
darings have traiuigressed narrower lunits and 
attempted to depict regions of continental or 
even wider extent 

In these exeroises, more than in most specula¬ 
tions, an author is giving hostages which he may, 
to hia sorrow after, have to redeem, at the same 
tune, the disoiphne of a prehmmary essay upon a 
map may, and doubtless often does, disclose in- 
oompatibihty, quite as often as it opens wider 
vistas 

The subject of the present work has been dealt 
with comprehensively by only two previous 
wnters—Hull in 1883 and Jukes-Browne in suc¬ 
cessive editions in 1888, 1893, and 1911 These 
works still have a value, especially the last, for 
the stratigraphioal data they furnish, allowance 
being made for corrections and results that have 
accrued from later researches, but Dr Wills’s 
book approaches the subject with a fullness of 
knowledge to which the earher wnters could make 
no claim Though in the preface Dr Wills 
modestly defines his aim as to fill a certam gap 
in student hterature there is, we venture to 
say, no geologist, adept or novice, who will fail 
benefit by attentive reading, whether for its 
copious references to Bntish and foreign hterature 
or for the ontical faculty which is brought to bear 
on the strong and weak pomts of attractive 
hypotheses 

Part 1 18 devoted to the physiographical 
pnijciples upon which these reconstructions are 
based, and the subject is illustrated by a large 
number of well-chosen diagrams, most of which 
are onginal, either in their entirety or as the 
author’s amplified interpretation of verbal de- 
scnptions of other wnters (for example, Fig 9, c 
Rmg-dykes and cone-sheets) A short discussion 
(fk the nature of the geological record completes 
Part 1 , our author then plunges very hterally 
tn medxas rta —mto, not the restoration of Pre- 
Cam bnan physical geographies, but mto the Post- 
Carboniferous systems I This is because “ the 
newer rooks of the geological column on ^count 
of their greater sxmphoity ore better fitted than 
the more ancient systems for a study of the 
physiographical phenomena of the past 

In these “ newer rocks ” the author moludes 
the uppermost Coal Measures and Permian rocks, 
as they and the Tnas, m his judgment, ongmated 
^nder more or less similar conditions on the 
surface of a new continent that he oonsidm to 
We begun to emerge first m Coal Measure times 
The preitent reviewer is disposed to antedate the 
No. 3200, Von. 127] 


emergence of this land mass, in view of the many 
signs of continental conditions seen m the Old 
Red Sandstone and m the Lower Carbomferom 
beds throughout the greater part of the Bntish 
area “ It was dunng the latter part of the Car 
bomferous penod that great earth-movements [the 
Horcynian] set m, which oontmued mtermittently 
until its close and for long after ” 

At the close of the Cretaceous penod, a cntical 
condition had again come about which brought 
with it vast modifications of the European geo 
graphy, by which the widely extended Chalk Sea 
was expelled from the greater part of northern 
Europe, at the same time that the Tethys mam 
tamed the character and to some extent the position 
of the Mediterranean 

In our own region great events transpired, 
earth-movements began which were aocompamed 
by volcamc activity afifectmg a tract extendmg 
from Cornwall to Greenland While these moment 
ous changes were m progress in north-west Europe, 
others still more impressive were developing 
farther south The Tethys, which had long bus 
tamed the rdle of a great settlmg vat for the 
detntus of two continents, now began to yield m 
a reverse direction, and from a mainly synchnaJ 
arrangement became, under compressive stresses, 
mamly a geanticline nipped between the jaws ol 
the two relatively rigid masses of Hercynian 
Europe and Africa ’J'he effects of this oompres 
aion are seen in the ovemding of the Alpme fore¬ 
land by successive ' nappes * and the less pro 
nounced reversals of the African slopes These 
features are illustrated by text-figures 72-84 

The Cainozoic system in the Anglo-Pansian 
* cuvotto *, a convenient term introduced by the 
author to signify “ a basm m which sedimentation 
18 going on ”, IB discussed in Chap xvii , and the 
Quaternary Penod under the headings Glaciated 
Areas ” and “ Earth-movement and Clxmatio 
Changes m the Bntish Extra-Glacial Area ”, in 
Chaps xviii and xix , is a valuable summary of 
the results of recent work m glacial geology, m 
which the author has played an important part, 
and the noteworthy effects of Pleistocene earth- 
movements m Bntam and especially m Scandi¬ 
navia 

The author then reverts to the consideration 
of the Pre-Cambnon and PalflBOzoio systems which 
wore held in abeyance until the more accessible 
record of the Post-Carboniferous senes had fur¬ 
nished a readily intelhgible illustration of the pro¬ 
cesses mvolved Parts 3-8 are therefore devoted 
to the review of the topics of the Pre-Cambnan 
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oonditiojifi, especjaJly th© physiographioal pro- 
ceases indicated 

“If we limit our studies to the era after 
a solid crust with continents and oceans had 
developed with an atmosphere and hydrosphere 
not greatly diflfenng from those that have obtained 
in the Carabnan and more recent penods, it seems 
logical to assume that the processes of change 
were similar to those of later times, though they 
may have differed in degree and m the tempo at 
which they worked ” 

The Lower Palaeozoic systems, embracmg Cam- 
bnan, Ordovician, and Silunan, are treated as a 
study of a geosynch no developing in a marine 
area with insular or subman no volcanoes This 
geosynchne had for its foreland a continental 
mass, ‘ Atlantis of which the portion now visible 
consists of the Outer Hebndes and the north¬ 
west Highlands, the foredeep compnsed Scot¬ 
land, the Lake Distnct, and northern Ireland, 
a second deep, at times connected with the fore- 
deep, extended from north Wales to south-east 
Ireland The sinking of the sea floor persisted in 
its mam features throughout the Lower Palaeozoic 
S 3 rstems, and the distribution of the types of 
deposition is explamed by reference to the regions 
of the sea floor 

At or near the close of the Silurian penod a now 
restlessness affected the British area, of which 
some indications had alreetdy appeared The 
geosynchne began to give way, just as m Tertiary 
times we have seen that of southern Europe did 
It was in fact mpped,aa the type was later, between 
two massive jaws, of which that on the south-east 
is obscure The culmination of this movement is 
placed by the author in the time immediately 
preceding the Dittoman, or upper part of the 
Lower Old Rod Sandstone , it affected not only 
the north-west and west of the Bntish Isles but 
also extended in one direction through the length 
of Scandinavia, where its course is approximately 
north-east with overthrustmg to the north west 
In its extension through Scotland and Ireland the 
ahgninent was changmg to a more east to west 
direction in the south of Ireland, where it en¬ 
counters the Atlantic Beyond the two apparent 
tenmxu these Coledonides may with much prob¬ 
ability be traced on the north in a majestic curve 
through Spit8bei:gen into northern Greenland In 
the opposite direction, in the Acadian chain of 
North America, comparable struoturee have long 
been known, tke oonnextdia being by an assumed 
aynoline crossing the present floor of the North 
Atlantic, with a branch paann^ up Davis Strait 
and Baffin Bay 
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A transgresaive senes, marine in the south 
and continental in the north of Bntam, brought 
in a new continental condition indicated by the 
Old Red Sandstone and Carboniferous senes, to 
the descnption of which the author devotes some 
fifty Images The conditions of deposition of the 
Lower Carbomforous appear to have been more 
fully marine in the south and deltaic growths m 
the north, with occasional penods of balance 
between deposition and subsidence, leading to 
the formation of swampy flats upon which peat- 
beds to form coal seams were accumulated The 
clearer waters of the Anglo-Welsh area gave 
ongin to great beds of Carboniferous hmestone, 
the deposition of which was, however, controlled 
by faulting movements, of which the Craven 
faults marking off the * Rigid Block ’ of Prof 
Marr are examples The researches of Garwood 
and his school have enabled the mapping of the 
components of the limestones and of the Yoredale 
facies to be traced over large areas through the 
Bntish area 

This phase wew brought to a close by the in¬ 
vasion from the north of the great senes of coarse 
gnts of mainly deltaic ongin with intercalations 
of marine shales characterised by a succession of 
goniatites, forms by the aid of which the baffling 
comphcation of sandstone beds has been unravelled 
A very full discussion of the conditions attending 
the deposition of the Coal Measures, perhaps the 
most complete ‘ restoration' which is possible 
for any Bntish formation, and the formation 
and constitution of coal seams bnngs this section 
to a close 

A concluding chapter is devoted to the descnp¬ 
tion of the succession of volcamo rocks in the 
British senes 

It remains to say that the book is very fully 
indexed P F K ^ 


The Problem of Chemical Affinity 

Le problime de VaffimU chtmtque et Vaiomiattque 
itude du rapprochement o/ctud de la physique et 
de la chimte Par Prof Charles Brunold Pp 
V + 118 (Pons Masson et Cie, 1930) 20 

francs 

fTIHE author of this very interesting essay has 
-L dealt with the theme of chemical affinity m 
its relation to physical theories from the early 
period to the present day Hu treatment 
hutoncal and ontioal, and the main conclusion 
which he reaches u that the problems of ol^mkul 
combination grouped together under the oono^t 
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' affinity' have always proved, and are for some 
tune likely to prove, much too complex and speoiiic 
to allow of any explanation by prevailing physical 
theory which will prove at all satisfying to the 
chemist He begins his historical account by the 
statement that “ the notion of affimty was intro 
duoed into science in 1733 by Boerhaave where 
as It 18 well known that the name was used by 
Aibertus Magnus, and that very detailed mvestiga 
tions on elective affinity were published by Mayow 
in 1674, based on earlier quite definite and clearly 
expressed opinions of Boyle These ideas, earned 
further by Stahl (whose results seem to be incor¬ 
porated, without acknowledgment, by Newton m 
his “Opticks”), were summarised m the Affimty 
Tables of Bergman The first attempt to explain 
the results on the prevailing physical theory made 
use of mechanical conceptions, since mechamos 
Has then the senior branch of theoretical physics 
Newtoman attractions were introduced, and when 
the researches of Berthollet had removed the 
foundation of Bergman's theory, their author 
could still make appeal to the mechamcal attrao 
tions between the particles to account for the 
action of mass 

^With Davy and Berxelius another epoch began 
The study of electricity hod become of predoram 
ating interest in physics, and the electrochemical 
theory sought to subordinate all chemical theories 
to the laws of electrostatics This view, m turn, 
soon proved msufficient, and the study of carbon 
compounds and substitution turned the thoughts 
of chemists away from the views of Berzebus 
The latter, however, had much in them which has 
reappeared in modern theory, especially in the 
views of Kossel, and as M Brunold says, the ex 
planations which may serve for the compounds of 
one smgle element, carbon, need not necessarily 
^pply to the other ninety-one It has gradually 
become clear that there are, in fact, two different 
types of valency at least, ‘ polar ’ m lomc salts 
and ‘ non-polar ' m compounds such as those of 
carbon The ordmary valency formulae, which 
may express well enough the reactions of carbon 
compounds, fail completely in the chemistry of 
other elements The theory of Werner has filled 
an important place m this field, and it would have 
been desirable for M Brunold to have devoted a 
little more space to its explanation With the 
advent of the theory of energy, a relation between 
affinity and heat of reaction was introduced, but 
this in turn proved abortive 
After the new advances in physics leaduig to the 
isolatmn of the electron and the study of the 
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structure of the atom, another attempt to explain 
the phenomena of chemical combination could be 
made The earlier atom models are considered 
one by one, and the reasons for their abandonment 
(after they had promised to provide explanations 
of valency) are explained In the closing pstges of 
the book it is made clear that the latest atom 
models are in turn fading from the screen, and that 
“ the mechanics of Bohr seems to-day out-of date 
In this section, the important part played by the 
Periodic Table, an achievement of pure chemistry, 
IS properly emphasised “ Every time that the 
theories or methods of physics have, m the study 
of chemical problems, attacked a case of some 
alight complexity, they have been compelled to 
make an appeal to the results of chemistry, that 
18 to say, to renounce at least provisionally a de¬ 
velopment according to their own proper means " 
It will be seen that the opinions of the author, 
all of which are most carefully reinforced by rele 
vant chemical facts, are not without a certain 
vigour, and the book is one which both chemists 
and physicists can read with interest and profit 
The molecule with which the chemist operates is 
to a large extent static, and whatever relation 
it may have to prevailing physical theory, the 
* octet ’ is something which, according to M 
Brunold, ‘ works ’ 


Philistine Cities 

(1) Oerar By Sir Flmdors Petne Pp vu + 34 + 
72 plates dOs 

(2) Beih’Pektl (TeUFara) By Sir Flinders Petne, 
with a Chapter by Olga Tufnell Pp vu + 26 -h 72 
plates 60s 

(3) Corpus of Dated Palestinian Pottery By J 
Garrow Duncan Includmg Pottery of Gerar 
and Beth Pelet dated and arranged by Sir 
Fbnders Petne, and Beads of Beth-Polet dated 
and arranged by J L Starkey Pp 21+83 
plates 30^ 

(London Bntish School of Archceology m 
Egypt, Bernard Quantoh, Ltd , 1928-1930 ) 

HE Bntish School of Archseology m E^ypt 
has widened the scope of its activities, and 
smee 1926 has conducted excavations m the coast 
plam of south Palestme For this change there was 
the excellent reason that the only period of Egyp¬ 
tian history of which even the outlines are obscure 
IB that of the Hyksos conquest, and for this it was 
m this quarter, whence those conquerors apparently 
came, that clues were most likely to be found 
(1) In 1926 and 1927 the selected site was Tell 

il 
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Qemmeh, identified with the Bibhoal Gei^ar, eight 
miles south of Gaza and from the coast, a natural 
hill of fifty feet, covered by another fifty feet of 
debns, scarped by the Wady Obuzzeh and deeply 
eroded by wind and ram, so that only a small area 
of its original platform-top remains Six successive 

periods of biulding were uncovered, withm a depth 
of thirty feet, each ignormg its predecessor, so that 
there was good evidence for distmguishing the con¬ 
tents of each They were assignable, respectively, 
the latest to the Persian conquerors in the sycth 
century b o , the earliest to the Egyptian protector¬ 
ate of Thothmes III in the fifteenth Between 
these there were reoocupations by Rameses III 
about 1194 B c , by Shishak about 930 b o , by the 
Jewish Ama/iah about 810 b c , and by Psam- 
metichus I about 600 b c 
Among architectural remauis. the great mihtary 
granaries are notable among the small objects, an 
interesting senes of safety pins, of local workman¬ 
ship, and surprisingly early date, according to the 
excavators , the copious strings of amulets and 
beads, of the centuries from 1200 to 960 B o , the 
evidence not only for iron smelting but also for the 
tompenng of swords, about 870 b o , and the rudely 
sketched linear designs on hmestono moense- 
bumers resembling those of iron age Cyprus The 
pottery, especially in the ‘ Philistine ^ penod, is in¬ 
fluenced , as at Lachish and Askalon, by Mmoan jiot- 
pamtmg from oversea The numerous weights give 
a clue to successive commercial systems which have 
prevailed along the great comdor between Asia and 
Egjrpt, in which Gerar la^ 

(2) In 1928 work was begun at Tell Fara, a largo 
site, rather farther inland, and deeply eroded by the 
Wady Ghuzzeh so that its structure Mas revealed, 
with nearly fifty feet of rums on a natural hill 
a hundred feet high Practical difficulties were 
greater here than at Gerar, the nearest water, for 
example, bomg eleven miles off The position and 
ooBtents of this site identify it, as its name also sug¬ 
gests, with Beth Pelet, the home of tho Pelethites, 
King David’s royal bodyguard Besides the con¬ 
tents of the fort and ite houses, tho cemetenes 
yielded instructive material The Hyksos period, 
with oharaotenstic on-Egyptian pottery, and scarabs 
imitated from a senes of Egyptian models, runs from 
the days of the Xllth Dynasty to the XVth, which 
represents the Hyksos oohqnerors of Egypt, as 
known from graves at Yehudiyeh and it is claimed 
that the aequenoe of soarfkb designs at Tell Fara 
shows that the Xlllth and the XVIth Dynasties 
parallel, and began together at the close of the 

xnth. 
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The Egyptian protectorate of the XVJU-XIXtli 
Dynasties is a period of oonflioting influeivoes 
Egyptian from the south, and Minoan from oversea 
Debased Mmoan decorations are here dated sor 
pnsingly early, and oddly identified The scarabc 
seem to be still the basis of chronologioal sequence 
A steel dagger (PI xxi 90) about 1370 b c is note 
worthy both for form and for matenal Tutankh 
omen's dagger is of the same generation Flange 
hilted daggers of bronze are also early of theii 
kind , and there are some interestmg forms amon^ 
the ear rings A terra-cotta horseman (TM 379) u 
oddly described as Scythian ” though dated “ tc 
the age of David and Solomon 

A notable group of tombs is described as “Solo 
monio” They are stone-lined and roofed witl 
stone-slabs, and contained ornaments of gold, witl 
occasional eloctrum and silver and fine corneliar 
beads Tho ivory gaming board, 188, is describee 
as “umque on p 12, but as “ a well-known form ' 
on p 109 Among the later tombs, the Egyptiar 
lotus ornament on a vase (17 K7 in text, of 17 P6 ir 
PI xxxix ) IS notable, if it be so early as is said , ajwJ 
the calendar reckoner (PI xl 481) very curious 
On the small face-amulets (xl 493-6) the feathei 
head-dress of the * sea-raiders ' of Ramessid tinjef 
reappears Far the finest art works from this flit« 
are the silver bowl and bronze ladles, and the 
jomted bedstead of iron, bronze, and wood, from a 
fine tomb of about 860 B o 

The fort itself shows the same charactenstio glacis 
defences as Hyksos sites at Yehudiyeh and Heho 
polls Its inner arrangements have naturally been 
much remodelled under Egyptian, Philistine, and 
Israelite rule , and the site was heavily refortified 
during Shifihak’s occupation of Palestine in the 
tenth century 

(3) Mr J Garrow Duncan's “ Corpus of Dated 
Palestinian Pottery " moludes the new material 
from Gerar and Beth-Pelet, and also from the 
American excavations at Bethshan^ The arrange¬ 
ment 16 by shapes, and consequently fabnes are often 
mixed, as Well as periods and sites , but for ready 
reference the shapes are most easily recognised , 
and a convement notation gives a clue to date and 
provenance Decorative designs are also anStlysed 
mto their component motives, agam irrespective of 
style or fabno, which is much less convenient oir 
ixustructive At the end is a sumlarly oonstnioted 
key to Palestinian beads There are some useful 
notes on the general duorepanmes in dating amotkjg 
earlier excavators in Palestine, and on the usekM 
ness of certain well-known pieces of work, t^Ugh 
neglect of obvious precautions^ 
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Our Bookshelf. 


"jecoM de gdomdine projecHve Par Prof Fedengo 
Enriquea Tradult de la quatri^me ^ition 
itabenne par Prof P Lab^renne Pp iv + 
430 (Pans * Qauthier-Villars et Cie, ] 930 ) 60 
francs 

ThjB present French translation from the fourth 
edition of these lessons on projective geometry by 
the eminent Itahan malmematician-philosopher 
to a certain extent meets a long-felt want Per 
haps the most stnking feature of the book is the 
remarkably clear and consistent way in which the 
subject is developed from its logical foundations 
solely by means of graphical methods, based upon 
five purely geometrical postulates together with 
a sixth which is the geometrical equivalent of 
Dedekind’s continuity theorem Although so much 
stress 18 laid upon projective constructions, the 
relations between projective and metrical geo 
metry are expounded m the text whenever occasion 
arises, whilst the connexions with group theory 
and algebraic geometry are touched upon in several 
appendices 

As r^ards the detailed arrangement of the book, 
it IB sufficient to state that the first five chapters 
deal with definitions, fundamental propositions 
and prebnunary theorems, the law of duabty, 
the postulate of oontmuity, and Staudt’s theorem 
Then follow chapters on projeotivities and in¬ 
volutions between forms of the first and second 
ranks, with applications to conics, their projective 
and focal properties, and to cones, ruled quadnes, 
and twist^ cubics A chapter on projectivities 
between forma of the third rank completes the 
work The perusal of this book is sure to afford 
great pleasure to all mterested in the development 
of projective geometry 

Tiling Radio Seta By J H Reyner Pp vii + 
178-i-B plates (London Chapman and Hall 
Ltd , 19w ) 10s net 

This book gives a senes of suggestions for the 
tracing of faults in the simpler types of receiving 
apparatus It is not likely to be of assistance to 
qualified radio engineers, but, as there are few 
books on the subject, it Mill be useful to amateurs 
with a limited amount of techmoal knowledge 
The author’s discussion of the eflfects produced in 
a high frequency choke coil is correct, provided 
that it 18 not m parallel or virtually m parallel 
with other components of the receiver# The con¬ 
clusion he draws (p 69), that it acts bke a small 
capacitance which has the property of allowing 
direct ourrtent to pass through it, is too vague 
The advisabihty of disohargmg the condensers in 
an eliminator of mains-driven receiver is pointed 
out The way he suggests, however, of placing 
the metal part of a screwdriver across the terminals 
of the reservoir condenser, is open to cntioism, for 
,suoh yibhmt discharges have been known to damage 
the condenser. It would be better to discharge it 
through a redstmoe 

The part of the book dealiiuf with ‘ laboratory 
testing^.seems to be a brief oaimie of the measure- 
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ments that can be made in the author^s own 
laboratory In places it would be wdl if the author 
had been more exphoit On p 23, for example, 
we read, “ we will assume that this circuit funo^^ 
tions, but in a poor manner ” There are many 
different ‘ poor manners ’ m which a circuit can 
function The chapter on American test data will 
be useful 

Qrowtng Tree and Small Fruits By H B Knapp 
and E C Auchter (The Wil^ Farm Series) 
Pp xm + 510 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1929) I5s net 

The needs of practical fruit-growers and students 
are here specially catered for by providing them 
with a text book which can also be used os a refer¬ 
ence volume for points of detail To this end, an 
attempt has been made to render the vanous sec¬ 
tions of the book complete and independent, m 
order that information unnecessary for the indi¬ 
vidual may be passed over without fear of losing 
other points germane to the question in hand 
Each of the mam fruits is dealt with separately, 
from harvest to harvest, marketing operations 
being included , and in addition special chapters are 
devoted to wider problems of more general apphoa- 
tion, including, amongst others, orchard establish¬ 
ment, prumng, propagation, thinning fruit, and the 
control of diseases and pests Here again, where 
necessary, the application of the problem to 
particular fruits is mdicated individually and 
ade<]^uately indexed The scientific names of some 
species of the common fruits are appended, and 
hints for practical work, given at the end of each 
chanter, morease the usefulness of the volume for 
students’ class work 

The Journal of the Instxhiie of Metals Edited by 
G Shaw Scott Vol 43 Pp xii 4- 838 - 1 - 40 
plates (Ixindon Institute of Metals, 1930) 
31^ M net 

Studies of the influence of gases on cost metals 
occupy an important place m this volume Both 
hydrogen and sulphur dioxide cause unsoundness in 
copper and bronze, and removal of them by means 
of mtrogon or some other insoluble gas, or by melt¬ 
ing under reduced pressure, has been found to 
improve the quality of the ingots or castings The 
four papers on this subject all owe their origin 
to the Non-Ferrous Metals Research Association, 
whilst the same body is responsible for the work by 
R Genders on the increased resistance to corrosion 
produced by the addition of small quantities of 
aluminium to brass, this being one of a number of 
instances now known of the protection of an alloy 
by an external film consisting mair^ of alumuuum 
oxide A oommumcation by C F Elam is mterest- 
ing as recording the progress of sobd diffusion of 
zme through brass by the appboation of X-ray 
meth^B A lengthy paper by T A Biokard on 
the early use of the metals led to a discussion in 
which aroh£aol(^sts as well as metallurmts took 
part The scope of the Institute of Metals is wide, 
and its journal is an invaluable source of informa- 
.tion conoeming the progress of metallurgy 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nattbe No notice is taken 
of anonymous communications ] 

The Meaning of Existence 

Prof Muirhbad's illuminating letter in Nature of 
Feb 7, 197, raises innumerable questions which 1 am 

not qunified to discuss with him, but I should like to 
add a comment on the narrower soientiflc aspect of the 
problem 

Here are two quotations, forty years apart, from 
eminent men of science 

(1) Lord Kelvin m 1889 fTho ether] is the only 
substance we are confident of in dynamics One thing 
we are sure of, and that is the reality and substein 
tiabty of the luminiferous other 

(2) Sir Arthur Eddington 111 1929—“Among leading 
scientists of to dav, I think about half assert that the 
ether exists, and the other half deny its existence , but 
as a matter of fa< t both (larties mean exactly the same 
thing and are dividerl only by words ” 

We are in the paradoxical position that two scientific 
workeiu of to clay who say “Yes’* and “No” both 
mean precisely tne same thing, while two scientific 
workers forty yeais apart, who both say “ Yes mean 
diametrically opfxjsite things The key to the imra- 
dox IS, I think, to be found in Prof Muirhead’s wonfs 
“ before there can be any talk of existence you must 
define the world within which it is afHrme<l—what the 
loj^ians call ‘ the universe of discourse ’ ’* 

The physicist of forty years ago did not suspect the 
need for any such definition Surrounding and con¬ 
ditioning our world of oonsciousnesa, he saw a vast 
independent universe of concrete machinery, which 
he unthinkingly and unconsciously accepted as his 
‘ universe of aiscourse ’ On the other hand, the 
scientific worker of to day finds his ‘ universe of dis 
course ‘ in the phenomenal luiiverse as apprehended 
by his brain The crux of the matter seems to me to 
be that this does not—like the old ocean of raaclunery 
•—provide a single, clearly defined ‘ universe of dis 
oourso * It rather gives us a collection of universes of 
discourse, some greatly overlapping but some almost 
independent, some objective but some largely sub 
jeotive 

First there is the umverse of the astronomical 
observatory and the physical laboratory, whioh is 
** contmuous with the world of the felt, waking body ”, 
experience showing that this is identical for all of us, 
at ar^ rate outside lunatic asylums I think science 
now compels us to give an unqualifieil denial to the 
existence of an ether in this universe of discourse 
Then there is the mathematical universe of di8< 
course, which deals only with such phenomena as can 
be induced to * pointer readings * Those who want 
an ether m this universe may have it, just as they 
may have Cartesian or polar co ordinates if they 
want them, but it will be a mathematical ether, 
not 'continuous with the workl of the felt, waking 
body’ 

Finally, there is the umverse of discourse provided 
by that world which, m Prof Muirhead’s words, 
“ resolution into mathematical symbols or ' pointer- 
readings ’ failsto make mteibpble ”, moluding^if one 
must use the word—the woHd of ‘ vcdues * Althou^ 
I am in almost complete agreement with Prof Muir- 
head, 1 differ from him m poking that an ether can 
have any existence m this world, hr even tmy meaning. 
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mainly, 1 suppoee, because ‘ values ’ do not enter into 
clearly defined relations with time and space In 
bnef, I woidd. contend that in the physical world ad 
ether is non-existent, m the math^natioal world it 
comes mto being at the beck and call of the mathe 
matioian , in the world of * values ’ it is meaningless 

J H Jeans 


Validity of the Genus Sinsathropus* 

Prof Mabcellin Boui^, Director of the Museum 
National d’Histoire Naturelle in Pans, has wntten to 
me with reference to my Henderson Lecture, ** The 
Significance of the Peking Man ”, extracts from which 
appeared in Nature of Feb 7 (p 202), to direct my 
attention to the fact that long before Dr Wemert 
expressed doubt os to whether the Peking man should 
be excluded from the genus Pithecanthropus he ha<l 
ma<le the same protest To quote hia own words 
“ Je crois etre le premier h avoir rapproch6 mtimement 
le Sinanthropus du Pithecanthrope Voyez UAnthropo 
logie, t 39 (1929), pp 465 460 ’* 

In my Edinburgh lecture I purposely reframed 
from mentioning Prof Boule's name, because his 
opinion was expressed before the fuller information 
was available, which seems to me to be fatal to his 
view Dr Wemert’s book was wntten, however, 
after this evidence was issued Hence it was not 
unfair to quote him as the supporter of on opinion 
which 1 think is mistaken 

The question of priority is not a matter of any 
particular consequence Aa a matter of fact, at a 
meeting of a students* society in this College (the 
University College and Ho^ital Anthropological 
Society), before either Prof Boule or Dr Wemert 
raisf^i this question, Dr H S Hamson, of the 
Honiunan Museum, started a discussion by suggest 
mg that the fossil from China was a representative 
of the genus Pithecanthropus 

I should like to point out that m his preliminary 
announcement of the discovery of the skull (on 
Dec 2, 1929) Prof Davidson Black directed attention 
to its resemblance to the calvana of Pithecanthropus 
but gave cogent reasons for according it generic dis 
tinction The profound contrast of a fossilised human 
tooth from China to those of Pithecanthropus was 
pointetl out so long ago os 1903 by Prof Max Schlosaer 
(Abhandl d k Bayerisch Akademie Wtsaensch , Math 
Phys Klasae, Bd 22, p 20), and m hia great mono 
graph (Fakeontologia Sinica, 1927) on the tooth winch 
served as the type of the genus Sinanthropus, Prof 
Davidson Black still further emphasised the contrast 
and justified his action m creating the genus, the 
validity of which is admitted by every pal»ontologi8(t 
who has seen the actual speounens Aa 1 have em 
phaaiaed in my Henderson Lecture, the form of the 
bram case, the morphology of the individual bones, 
and even the architecture of the diploe, all corroborate 
the inferences drawn from the teeth that Sinanthropus 
18 a distinct genus Although the fossil from China 
definitely approaches more nearly to Pithecanthropus 
than to any other genus, the monograph which 
Prof Davidson Black has wntten for immediate 
publication m Paksontolof^ Sinica (ser D, vol 7, 
faac 2) provides the full evidence, comparative 
data, and the statistical justifioation for ite g^enc 
independence 

Vl^le the question of detemumng what otitena 
are necessary to justify the creation of a separate 

f enus is one that does not admit of an exact anaWerj| 
do not think that anyone who has compcued, as r 
have recently done, the actual Chinese fossils with 
those of other men and apes and the oasts ^ fosflil 
human skulls, would fail to realise that the inoluitOQ 




Fsbeuaby 28, 1931] 


NATURE 


305 


of the Peking man m the genuB PtlAeoanl^ropta would 
mtroduoe an undeairable element of confusion into 
this difficult field of interpretation 
^ O Elliot Smith 

Institute of Anatomy, 

Univeraity College, W C 1, 

Feb 9 


Raman Lines In X-Ray Spectra 
A VKBY interesting and sij^ficGuit phenomenon has 
been described by Ray * ana by Majurtidar," in which 
it IS shown that a quantum of the radiation energy, 
say of the wave len^h comprising the copper lines, 
may, on passing through carbon or aluminium, be 
diminished by an amount sufficient for the ejection 
of a iC electron from a carbon or an aluminium atom, 
and then pikss on in the game or very nearly the same 
direction with a reduced energy hv', and consequently 
a greater wave length 

V - Tj, 


where is the frequency of the copper iCaj Ime, and 
IS the energy required to remove a K electron from 
the carbon atom 

In the communications mentioned above, photo 
graphs are shown m which linos may very plaml> be 

seen corresponding 


S 
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to ttiis part absorp 
tion in carbon, nitro 
gen, and oxygen It 
was stated that car 
bon in the form of 
soot was use<l, but 
nothing was said as 
to how thick the 
absorbing layer was, 
nor reganlinff the 
manner of employing 
nitrogen and oxygen 
Smce, in every case 
reported, a line due 
to at least one of 
these gases appeared 
along with the line 
due to carbon, it is 
evident that the 
three substances 
were all used at the 
same time In dis 
cussing the work of 
Ray, Bhargava* 
says the X rays 
passed through air, and Ray, ui hie later paper,* 
makes no comment on this pomt, but mentions that 
a Siegbahn vacuum spectrograph was used 
The question of such an^oiption is so important 
that I have also attempted to obtain these lines 
photographically, but have been quite unable to fin<l 
them In my work a copper target was used, first 
with a tungsten filament, and later with one of 
nichrome, ao that the layer of tungsten, which 
sputters on the target from a tungsten filament, 
might not be present, thus jiving greater intensity 
to the copper radiation, and abo avoiding the stronger 
continuous spectrum from tungsten 
The carbon, first m the form of graphite, and later 
m the form of so-called amorphous carbon, was 
placed in the X ray tube immediately before the slit 
^terword it was also used lust against the slit on the 
other side, facing the crystal The optimum thickness 
of the carbon screen for manifesting the effect sought 

should be where m is the Imear coefficient of absorp- 

tion of Uie given wave length for carbon Screens 
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were used of varying thickness, some Uiioker than 
the above value, and some thmner 

The spectrograph had a radius of about 14 cm It 
was not evacuate The oaloite crystal was rotated 
imiformly over nearly one degree, by means of clock¬ 
work In some trials it was also turned by hand about 
every ten minutes, and in other oases it was left 
stationary during the entire exposure The tune of 
exposure varied from five to nineteen hours The 
tube current was from 10 to 25 milliamperes, and the 
voltage, while not accurately measured, was perhaps 
from 15 kilovolts for some exposures to 35 for 
others 

In oases where the crystal was allowed to stand, or 
was moved irregularly, certain lines, often quite 
sharji, appear, especmlly near the limit of the con- 
tmuous radiation If the crystal is moved, these lines 
also move and ajinear in another place It is a com¬ 
mon expenenee that such Imes may be found with 
almost any crystal if it is not properly rotated In 
my best photographs, with uniform rotation of the 
crystal, it is quite impossible to see any line m the 
place required for fh© partial absorption m carbon, 
and 08 found by Ray Unfortunately, he does not 
state how the crystal was rotated in his exponments 
Ray has estimated the relative intensity of these 
Raman lines to bo about or ifi® that of the copper 
A'a lines Now Richtmyer and Taylor ® give the m- 
tensity of the satellites /fag, 4 of copper as about 4 ^ n the 
intensity of copper Kei On my plates the line copper 
Kej 4 IS strong, hence I cone hide that the exposures are 
sumciently long to produce the imes sought, if they 
were present in anywhere near the above intensity 
Fig 1 shows a ]>hotoraeter rotord of one of the 
plates obtained The two curves wore taken at differ 
ent levels across the spectnim to show that the 
irregularities are due to the gram m the plate X 
marks the point m the spectrum at which the dis¬ 
placed line due to carbon should appear The /fag, 4 
line can be seen plainly 

Geo a Lindsay. 

Natuurkundig Laboratonum, 

Groningen, Holland, 

Jan 17 
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' Modification of Quanta by Photo-ionisation 

In continuation of our previous communication of 
exjienments on the phenomenon described by Dr 
B B Ray,* we wish to rejxirt that we allowed silver 
Ktt radiation to pass through nickel foil 0 06 mm 
in thickness, and photographed the spectrum of the 
emeigent ray We found, after an exposure of 160 
niA hours, a modified band with a sharp edge at ^jR 
= 1019 7, fading towards the long wave length side, but 
with no trace of bleuikening on the short wave length 
side Tlie difference between vjB of silver Ka^ and that 
of the sharp edge obtained is vjR ~ 612 9, while, accord¬ 
ing to Siegbahn, pJR of nickel (K absorption edge 
of nickel) is 612 The experiment, therefore, clearly 
supjiortB the view that the quantum on its passage 
through the atom may impart to the electron m the 
K sh^l all energies from to and become modified 
to quanta of any frequency less than - r* 

Saliobam Bhaboava 
J B MtZKBBJIB 

Physical Laboiatory, 

University of Allahabad, 

Jan 24 

• [HATtSS, Feb 21, p 273 —Ed NaTcsi ) 
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Raman Spectra of Organic Sulphides 

It 16 more or lesa generally aooepted that the various 
Raman frequonciea of a molocule coireepond to the 
oBCillations of its component parts with reapect to 
one another, each frequency bei^ associated with one 
particular mode of oscillation T^is conception of the 
origin of the frequencies is very fruitful m correlating 
the Raman spectra of molecules with their structure 
One particular aspect of the apphcation of this idea 
has attracted considerable attention durmg recent 
years, namely, the assigning of certain frequencies to 
each type of chemical bond and tracing their vanation 
from compound to compound We have made a 
detailed study of the Raman spectra of a number of 
organic sulphides and we give below the results ob 
tamed in two typical cases, ethyl sulphide and ally! 
sulphide, one representing the saturated and the other 
the unsaturated compound 

The Raman spectrum of ethyl sulphide is very 
simple, while that of allyl sulphide is nch m lines and 
also presents a continuous backgroimd A comparison 
of the scattered spectrum of ethyl sulfihide with that 
of ethyl ether shows a general agreement so far fiw the 
long shifts are conoemeti The effect of the substitu 
tion of the heavier sulphur atom in the place of oxygen 
IS to dimmish the frequency shift, the changes m the 
shift getting smaller os the value of the shift increases 

' Wave numbera i»er tm 

Ethyl Sulphide 1152, 1061, 1282, 1439, and 1 

2923 

Allyl Sulphide (CsHj),8 410, 688, 741, 917, 1011, i 

1101. 1210, 1291, 1312, I 
1420 1634, 1636, 3007, j 
and 308K 

Thus, corresponding to the sulphide shifts 1061, 1439, 
and 2923, we have the other shifts 1082, 1467, and 
2936 

The Raman spectrum of the sulphide resembles 
that of the correapondmg alcohol in the region of the 
longer frequency smfts, while conspicuous (manges are 
ob»^able in the region of the shorter shifts The 
frequency 662 m ethyl sulphide, which is presumably 
due to the C-8 bond, is also the prominent frequency 
b carbon disulphide, the nature of the bond apparently 
liaving no effect on the oscillation frequency This 
frequency is absent m allyl sulphide Similarly, the 
prominent frequency 741 in allyl sulphide fwhioh is also 

E resent in ally! thiocyanido) is absent in etnyl sulphide 
b seems that the frequency 741 is charactenstio of the 
unsaturated sulphides, and the frequency 662 of the 
saturated sulphiden y Thattk 

A S GANKSAJf 

College of Science, Nagpur, 

Jan 12 


The General Factor In Spearman’s Theory of 
Intelligence 

1 HAvr recently undertaken an investigation of the 
theorjr of * factors ’ from a muthematioal point of 
view This work la now complete and I nope to 
publish it shortly in full I'he oonclusions in bnef 
are that, with certain reeervationa, the theorems relied 
on by psyoholofl^te ore correct. They are, further, 
independent of ^he theory probability lhat is to 
say, no questions of distribution arise until we oome 
to applications 

It M surprising that this oomphratively simple woric 
has not been done before The^reason Se^ns to be 
that It has always been approached from the prob- 
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ability point of view, whereby difficult but irrelevant 
(x>n8iaerationB have been mtioduced. It may, how¬ 
ever, be noted that Yule m his classical paper on 
partial correlation {Proc Boy Soe , 1907) proved 
results mdependently of distribution, and that Spear¬ 
man {Proc Roy Soc , 1922) stated that the theorem 
proved by Garnett for error distributions (Proc Boy, 
Soc , 1019) had a similar generality This is the 
subject of Prof Piaggio's letter m Natubb of Jan 10 
Another reason why mathematicians have as a rule 
failed to mterest themselves in the theory lies m the 
special meanmgs assigned to common mathematical 
terms by statisticians emd psychologists independent 
for orthogonal, factor for component, array for section, 
etc , and the extension of the term ‘ error ’ to cover 
all components not under consideration 

The subject matter of statistical soienoe is sets of 
measures of variates, that is, sequences of numbers, 
which for theoretical purposes may be reduced to 
standard deviation measure These sequences can, 
like real functions of which they are a r^uoed case, 
be subjected to orthogonal partition and can be 
developed m senes of sequences N being the niunber 
of elements in ecu^h seejuenoe, all sub-sets of jV- 1 
mdependent sequences, orthogonal or not, are ' com. 
plete and all socpiences of the whole set can be 
devolo|)ed Imearly m terms of any complete sub set 
The possibilities for the expression of a sequence in 
terms of ‘ factors ’ are thorofore unlunitod, a fact upon 
which Godfrey Thomson has insisted from a ratber 
different point of view The theory (jan at this pomt 
bo linked with that of linear substitutions or with 
that of luut vectors m muJtispace, but for the object 
m view tliere does not appear to be any advant^e 
m doing so 

I have obtained the conditions for the existence of 
a soquente having given correlation coefficients with 
a given sub set, and for the existence of a sub-set 
havmg a given array (mathematical scaise) of correla 
tion coefficients, together with the method of obtaining 
sucli a sequence and such a sub set In view of its 
great mtoroet, I have also made a study of Spearman'M 
two factor form following the above methods This 
form may be said to have the general validity claimed 
for it, it may be remarked, however, that there la 
another class of oases, besides those with nepitive 
correlations mentioned by Garnett, m which ^equi 
proportionahty ’ (Dcnid) does not imply the form 
I do not entirely agree with Prof Piaggio’s statement 
that the arbitrary sequence % can be made os small 
as we please , this depends on the divergence of a 
certam senes, which is not bound to diverge 

When we come to application, distnbution teatl 
important An orthogonal partition of a sequence w 
of course not mvanant for monotonio transformationa, 
so that a partition such as Spearman’s two-factor 
form IS entirely dependent on the distnbutlonH 
adopted In statistical measurements os a tule, and 
m psychological measurements always, there is no 
measurmg rra, so that distributions are at our meroyt 
and it 18 usual to make them fit some standard such 
as the curve of errors and. to insist on the Imearity 
of the regressions It is therefore on this standard 
distribution that the two-faotor theory must rest, 
and not on the general method of pai^tion* Karl 
Pearson has onticised Speannan^s * hierarchy ’ of 
correlation coefficients from the point of view of 
closeness of fit A mathematician with a less severe 
statistical morality will, however, have no objection 
to Prof Spearman making his fit perfect by «ma)) 
monotdnio transformations or linear substitutioAiu 

Orthogonal partitJou often connotes physical reality. 
as, for example, with tumnomca m sou^, J)ut 
be remembered that in mioh oases the partition is 
completely iqieoified by physioal laws and ooiikihlie^i 
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eTtpteetfad bm dttfercntiai eq^tibns and boimdeuy 
oonditionji Oitho^pnal pajxttions not so specified 
exist in infinite variety ara have no physical signifi- 
osnoe. The question is, when do orthogonal partitions 
of eequencee have a physical meanmg 7 Spearman 
has discovered a remarkable method for the analysis 
of statistical data , the greatest caution is necessary 
m interpretation H B Hkywood 


Talking Beacon of the Cumbrae Lighthouse 

In Natuhe of Jan 24, p 138, a statement ap^iears 
regarding the talking bea^n of the Cumbrae Light¬ 
house which calls for some oomment The use of 
synchronous signals m air, water, cmd ether for 
navigational purposes dates, so far as I know, from 
exponments earned out near New York m 1911 
These led to the mstallation of such signals on the 
Fire Island Lightship, where submanne bell and wire 
loss dots were used to enable an approaching vessel to 
(letennme its distance fj^m the lightship 

In complete ignorance of this pioneer work, I con 
tributed several papers to the Royal Society between 
1915 and 1918 on synchronous signalling in uaviga 
lion, and more especially on the prevention of collision 
at sea Two of these were reprinted on the North 
Atlantic Chart of the Hydrographic Office of the 
USA for June 1917 A discussion of the subject 
appears in a book (London Fisher Unwin) in 1916 
and finally, a general account up to date apjwars in 
the Phtl mag of July 1918 

In the last mentioned paper (p 18) the de Forrest 
system, as used at Point Judith at the western 
approach to Narragansett Bay, la referred to ‘ A 
phonograph [ = gramophone] speaks the words It 
efjts the name of the lighthouse or lightship into the 
transmitter The system is entirely automatic 
The voice, translate into ether waves, reaches the 
antenna on the ship and is there re translated to the 
Hpoken words by a detector and telephone After 

tvery third repetition of the name of the station a 
much feebler voice specdcs the warning ^ You are 
getting closer , keep oft * 

Mudi of this 18 identical with the system installed 
at the Cumbrae Lighthouse , but Messrs Stevenson 
leplaoe the feebler ethenal message by the now well 
known method of synchronous signalling , that is to 
say, by signals issued simultaneously in different 
media This method is available m two forms 
Hignals travelling m air and in ether or signals travel 
ling m water and ether The latter is far more trust 
worthy, but is only of use to such vessels as are fitted 
with receptors for submanne sounds 
• That nska attend the use of synchronous signals 
m which the atmosphere is one of the media is well 
known This nsk anses out of the fact that * silent 
areas * under certain weather conditions may exist 
around the vessel—especially in fogs, biU also m 
quite clear weather This nsk is specially referred to 
in every “ Saibng Directions issued by the Admit 
alty “ Bound is conveyed in a very capnoious way 
through the atmosphere Apart from wind, large 
areas of silenoe have been found in different directions 
and at different distances from the origm of a sound, 
evMi m clear vt^eather Therefore too much con¬ 
fidence should not bo felt in hearing a fog-signal 
Taken together these facts should induce the utmost 
caution m olosioug the land in fogs The lead is 
generally the onfy safe guide In my yachting 
^days I have more than onoe experienced such con- 
diiiooul ; and, on one oeoosion, lasUng for more than 
eight hours This was off the western coast of 
Ireland, between Loop Head and Tearaght Island 

While it ia very certam that the use of sound, tranS 
nutted lb aur, as taking part in Uie estimation of 
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distance, will m many oases prove available, it is 
questionable if this modification of the de Forrest 
system is wise The latter acts as * a still small 
voice ’ which is only heard when there is real danger 
and of course two or more observers may listen in 
Its directions reach the mariner as a spoken warmng 
not to be misunderstood The voice cries to him 
arain and again " Keep off—you are getting closer **, 
“Keep off—you are getting closer ** 

The addition of Dr de Forrest’s warning voice to 
the name call of the gramophone at Cumbrae would 
be easy, and the whole system would become more 
generally reliable 

I woiild like t<» add an expression of my complete 
concurrence with all that is said m the article on the 
Cumbrae Lighthouse beacon m the Times of Jan 13 
regarding the noble work for ooastid navigation 
accomplished by the late Robert Stevenson and his 
successors, Messi’s C A and D A Stevenson 

J JOLY 

(Commissioner of Jnsh Lights) 
Trinity College, Dublin, 

Feb 2 

Effect of Desiccation on the Bed-bug 
(CImex lectuiarius) 

It is woU known that, during starvation, the bed 
bug, like many other insects, swallows considerable 
quantities of air, whicli serve to maintaui the body 
volume m place of the food and tissues that are 
fonsuraed I liave recently observeil that if the first 
stage larvup of the bed bug are kept for several weeks 
in a moderately dry atmosphere (for example, 50 


FlO 1 I'lQ 2 

per cent relative huimdity at 23° C ), as the cm;ulatmg 
fluids become leee, the gut, contaimng bubbles of oir, 
becomes herniated mto the bases of the limbs, and 
may extend far down the femora (I* ig 1) 

If such insects are exposed now m a saturated 
atmosphere, although most of them die m a few days, 
others recover , moisture is taken m, and the bubbles 
of air disappear from the limbs On the other hand, 
if they ore retained in the diw atmosphere, the gut 
wall eventually breaks, and bubbles of air are set 
free mto the body cavity (Fig 2) The larva m this 
state m often still capable of sucking blood, and if 
given a moderate meal, both the bubbles m the gut 
and the free bubbles m the limbs disappear mto 
solution Durmg this process a oertam amount of 
blood usufdly esoa^ mto the body cavity, and the 
r^ oorpuBclee can oe seen circulating m the blood of 
the insect I have had larvss m which such corpusolea 
have oontmued to circulate, apparently unohangecL 
for three weeks—long after the blood in the gut nod 
Jbeen completely digested 
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Apart from the ourioua oirciunstance of deeicoation 
in an inaect leading to a femoral henna which per¬ 
forates to give rise to a surgical emphysema^ theae 
observations present two pomts of interest firsts 
that m the desiccated condition the larvse are 
apparently hygroscopic and can absorb water vapour 
from a moist atmosphere (though the possibility of 
their taking up mmute droplets of fluid condensed 
on the proboscis has not been entirely excluded) , 
and secondly, that small foreign bodies, such as the 
blood corpuscles of vertebrates, can circulate in the 
blood stream, apparently indefinitely, without being 
removed by phagocytosis or otherwise 

I am mdebted to Dr H B Newham for taking the 
photographs of living Vtmex 

V B Wtoglesworth 
London School of Hygiene and 
Tropical Medicine, dan 22 


Conjunctival Halos 

The letter on tlus subject from Mr Sidney Melmore, 
m Nature of Jan 3, loads me to describe an expen 
ence of my own which may be of some little interest 
Recently I was accidentall> struck m the nght eye with 
a dog whip, and 1 was conscious of a faint mistiness 
in front of that eye But 1 was surprisefl to find on 
looking at an electric light, on the same evening, that it 
was suiToundfwl by a sot of diffraction halos, two 
orders being visible Unlike the case described in Mr 
MeJmore’s letter, the apace round the electnc light was 
white and only the red ring of the first order halo was 
visible whereas all tlie colours of the second order 
could be seen A very approximate measurement of 
the first red img aave its angular diameter as 7°, m 
fair eigreement with the value (pioted in Mr Melmore’s 
letter An examination of the eye in a mirror showed 
that it was bloodshot, but revealed no trace of any 
abnormality in the part of the cornea immediately in 
front of the pupil The intensity of the halos de 
creased with time, and they disapjieared completely 
after five days It would be interesting to know the 
nature of the small particles responsible for the halos, 
and how they were produced by the blow 

A W Barton 

Repton School, Derby 


The probable explanation in Mr A W Barton’s 
case IS a transient a^lema of the comeal epithelium, 
pro<luced by the blow The basal comeal epithelial 
cells average about 10 m m breadth by 18 m m height, 
and the other epithelial cells are somewhat smaller 
These elements apjxxir to be of about the right order 
m size J Hebbebt Parsons 

54 Queen Anne Street, 

(TtbVendish Square, W 


Embryoloilty and Evolution 
In the issue of Nature for Feb 7, p 200, Mr 
Malcolm E MacGregor revives a form of vitalism that 
has lam dormant for a number of years , and well 
might It have been jKjrmitted to do so for as many 
more It is surely well recognised that science is only 
a conceptual scheme which presumably bears some 
relation to the percepts that it attempts to correlate 
What lies outside that sdieme may indeed be of 
the greatest importance, but it is not science Mr 
MaoQregor cklduces no evidence that the force pnmcu-ily 
operating the hwng cell is w^xtemal one His wishes 
would be equally fulfilled hf some form of hylotoism, 
but It would be very difficult to acclaim the inew 
as likely to be a guiding star fdr biological advance 
If one wishes to hold such vitoUstic theones as being 
irue/bne oonnpt remain immune from scientific attaoE 
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except by rigid adherence to some form of dualism, 
such os ^at of the great Nicholas of Cusa, Thus^ if 
It be contended, as he did, that there is an external 
form of experience subject to natural law but separate 
from an inner form that has no relation to such law 
and IB beyond reason, then no scientific cnticism is 
possible 

The stenlitv of vitalistic hypotheses m the past 
leads one to doubt their fertility in the future , and 
the deification of entelechy does not carry us far 

A Pinky, 

Wooilham Mortimer Hall, 

Maldon, Essex, Feb 6 


The Photo-Reaction of Hydrogen and Iodine 
Monochloride 

We are able to Confirm the observations of D P 
Mellor and T Iredsle ^ on the photo reaction between 
iodine monochlonde and hydrogen, as against the 
photo inactivity of the mixture reported by Rollefson 
and Lindquist * A rapid photo reaction between 
these substances when not specially jiunfied had been 
observed by us before the appearance of Rollefson 
and Lindquist's pajier , the reaction, however, is much 
influenced by traces of impurities, for when spooial 
pains ai-e taken to avoid contamination by orgamc 
materials, stopcock grease and the like, the rate of 
reaction imder the influence of light is much decreased 
There remains, however, an easily measurable re 
action under the influence of the light of a merci^ 
arc The main products are hydrogen chloride (HCl) 
and iodine (I,), no appreciable amount of hydrogen 
iodide has been found The photo reaction between 
iodine chloride and methane has also been established 
in this laboratory , the late here is great compareil 
with that of the hydrogen reaction Both reactions are 
being investigated in detail S E Ashley 

William West 

Washington S(mare College, 

New York University, 

New York, Feb 2 

* Natfrk 127, p 03 Jnn,17 1931 

• Jour Amer Cnem Soc , 58, 2703 1930 


Growth Factors 

In a recent communication (Proc Phyaxol Soc , 
October 1930) Thompson demonstrated that by 
certain methods of extinction a growth inhibiting 
substance could be obtained from fresh parathyroid 
glands Further work in this laboratory has shown 
that a similar substance con bo extracl^ from the 
flesli of vertebrates Purification of such extracts 
shows that the substance res^nstble is thermo stable, 
IS not a sterol, and is probably nitrogenous 

W J Boyd 
J Latter 
W Robson 

Departments of Physiology and Botany, 

Jvmg’s College, University of London, 

Feb 23 


Transmltslon of LsiBbmmaim donovmni 

We have received the following telegram from New 
Delhi, dated Feb 10 

L^eut Col Shortt reports successful transmission 
of Leishinanui donovant to Chinese hamster by bifcoe of 
artificially infected PhW>oiomu8 argen^pss Hamster 
bittfm repeatedly during twelve months , generalised, 
infection found seventeen months after experiment 
b«pan —Scientific India ** 

We imderstand that the teleffmphio 
“Scientific India*’ refers to the Semtific AdViaory 
Board of the Indian Research Fund Assooiat&am ^ 
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Scientific Congresses in 1032. 


D UEINQ the tmnmer of this vear five ixi^rtont 
edentifio Mtherings will taJce place in l^ndon, 
all of which wm be of an intemationed character 
The first of these will be the International Cktngrees 
of the History of Science and Teohnol(^, thesecond 
the jubilee oelebrations of the Society of Chemical 
Industry, the third the International Hlummation 
Congress f and the fourth and fifth the centenary 
oel^rationfl of the discovery by Faraday of electro- 
mafmetic induction and the centenary meetings of 
the jBntish Association Though the programme of 
the International lUummation Congress includes 
meetings at Qlas^ow» Edinburgh, Sheffield, Birming- 
ham, and Cambndge, the delegates will meet in Lon¬ 
don before visiting the provmoea, while the meetings 
of the other bodies will be held entirely in London 
O^amsed by Le Comity International d’Histoire 
des l^iences, of which the permanent secretary is 
Prof Aldo Mieh, the Second International Congress 
of the History of Science and Technology is sup¬ 
ported by Le Comity International des Sciences 
Histonques, the Newcomen Society for the Study 
of the History of Engmeenng and Technology, and 
the History of Science Society, and the aim of the 
Congress is to provide opportunity for intercourse 
and exchange of thought l^tween all those who are 
interested in the various departments of the history 
of science and technology The jproOTamme has 
been arranged to cover the period Monday, June 29, 
to Friday, July 3, and the headquarters of the 
Congress will be the Science Museum Besides 
scientific commumcations, there will be social 
gatherings, visits to histone institutions, and excur¬ 
sions to places of scientific interest The president 
IS Dr C Singer, the honorary treasurer Sir William 
Bragg, and the honorary secretary Mr H W 
Dickinson, Science Museum, South Kensington, 
8 W 7, from whom further particulars can be 
obtamed The Congress, it may be added, origin¬ 
ated with the Comitl International d’Histoire des 
Sciences, which was founded at Oslo on Aug 17, 
1928, and meets annually m Pans 
The jubileeoelebrationsof the Society of Chemical 
Industiy, it has been announced, will be of a 
domestic character, the functions bein^ thrown 
open onlv to members and a very few distmguished 
guests who will be the recipients of special honours 
The Society was founded m 1881, and to-day has 
upwards of 7000 members, associate members, and 
Hubsonbera The meetmgs will commence on 
July 13 and will extend over the suooeedii^ seven 
days It is hoped the Lord Mayor of London will 
open the proceeding by receiving the ddegates at 
the Quildnall, and succeeding events will include 
the annual dinner, the annutd general meeting, the 
dehvery of the presidential address, and the pre- 
Bentsfaon of the Society's Medal Visits to many 
works typical of the manufactures of London are 
ananged , the Chemical Enmneering Groun 
hf the Society is arranging an eidubit of special 
record^ and measuring instruments in the Central 
Hall, WMtnuiister^ where there will also be an 
exhibit xA British chemical' fdant arranged by the 
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British Cheimcal Plant Manufacturers* Association. 
To mark the occasion permanently, Dr Stenhetn 
Miall, editor of Chemxatry and Industfy^ is wnting a 
history of the chemical industry, to be published at 
a low cost immediately prior to the meeting, and a 
special jubilee number of the Journal of the Society 
be published oontaimng repnnts of outstanding 
pipers, biographies of presidents, medallists, and 
honorary members, and a history of the Society 
While the prelimmary programme was being ar¬ 
ranged, the late Lord Melohett held the prewoenoy 
of the Society, but he has now been succeeded by 
Sir Harry McGowan The headquarters of the 
Society are at Central House, 46 Einsbury Square, 
E C 2, Mr H J Pooley being the general secretary 
The meeting of the International Illumination 
Congress, the mnth of its kmd, will be divided mto 
two parts, the first part consisting of a Congress 
which will be held on Sept 2-12, and the second 
part consisting of meetings of the techmoal com¬ 
mittees of the International Commission on Illumi¬ 
nation, to be held on Sept 13-19 The Confess, of 
which Mr C C Paterson is the president, is being 
organised by the National Illumination Committee 
of Great Bntam,m oo-operation with the lUuramat- 
ing Engmeenng Society, 32 Victoria Street, S W 1, 
Col CHS Evans being the honorary general 
secretary 'After assembling m London on Sept 
1-3, the delegates will then spend two days at 
Glfiwgow, three days at Edmburgh, two at Sheffield, 
two at Birmmghom, and the remainder of the time, 
Sept 13-19, at Cambndge At the latter place will 
be held the plenary session of the International 
Commission on Hlummation A comprehensive 
hst of subjects for discussion has been drawn up, 
and papers will be presented on the hghting of 
factones, offices, houses, vehicles, streets, museums, 
and hghting for traffic control, together with others 
on lighting for aviation and navigation, flood 
lightmg, architectural hghting, laboratory tech- 
mque, and the lighting of mines Many institu¬ 
tions are represented m the general council of the 
Congress, the chairman of wmch is Lieut -Col K 
Edgeum]^ The first three International Illununa- 
tion Congresses were held at Zurich, and the others 
have smee been held at Berlin, Pans, Geneva, 
Bellagio, and Saranac, New York 

We have on a previous occajaion refeared to the 
general arrangements for the commemoration of 
the centenary of Farad^’s discovery, which ore in 
the hands of the Royal Institution and the Institu¬ 
tion of Electrical Engmeers While these two 
institutions have jomed forces m making the plans, 
they are indebted to other societies for their co¬ 
operation Thus, the Royal Society will entertain 
the delegates to the celebrations, the Federal Coun¬ 
cil for Chemistry will participate in the arrange¬ 
ment of l^e Faraday Exhibition, and assistance has 
been offered by Government, umversity, and other 
bodies with scientific mterests The provisional 

E rogramme moludes the reception of the del^ates 
i wie Lecture Theatre of the Royal Institution, 
a^d the Faraday commemoration meeting at the 
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Queen’s Hall on Sept 21, conversaziones at the 
^yal Institution and the Institution of Electrical 
Engineers on Sept 22, and the opening of the 
Fara^y Exhibition at the Albert Hall to the pubho 
on Sept 23 This exhibition will remain open for 
about ten days, and it is hoped to publish a cata¬ 
logue and description of it The preparation of a 
souvenirof the whole celebrations is under considera¬ 
tion, and progress is being made with the prepara 
tion for publication of Faraday’s famous diary Of 
the BIX or eight volumes in which the work will ulti¬ 
mately be completed, it is hoped to have one or 
possibly two ready by September 

The second dajr of the Faraday celebrations, 
Sept 22, will comoide with the opemi^ of the 
summer meeting of the Institution of Electncal 
Engmeers, while the third day, Sept 23, will be the 
commencement of the centenary meeting of the 
British Association for the Advancement of Science, 
which has not hitherto met in London During the 
afternoon of Sept 23, Lieut Gen the Right Hon 
J C Smuts will be installed as president of the 
British Association and a reception of delegates will 
be held m the Albert Hall, this arrangement allow¬ 
ing the members to have a private view of the 
Faraday Exhibition On the same evemng General 
Smuts will dehver hia address at the maugural 
general meeting m the Central Hall, Westminster 
The sectional and other scientific transactions wfll 
be earned on daily from Thursday, Sept 24, until 
Wednesday, Sept 30, inclusive For the majonty 
vi these transactions meeting rooms will be used m 
and near Exhibition Road, South Kensington, while 
the reception room will be in the Great Hall of the 
Umversity of London A preliminary notice has 
been issu^ by the Association giving the names of 
the presidents of the thirteen sections, among whom 
are Sir J J Thomson, Sir Alfred Ewing, Sir Halford 
Mackinder, Sir Harold Hartley, Sir C Grant Robert¬ 
son, and Sir John Russell The usual programme of 
visits and excursions will be arranged, and in view 
of the very large number of institutions and build¬ 
ings, houses, and memorials m London connected 
with the scientific men of the past, and the wealth 


of scientific work now being done in the metropolis* 
these should prove of wide and general intereer A 
large attendance of scientific workers from both the 
Dominions and foreign countries is expected, for 
whom the Association hopes to obtam private 
hospitality by residents in London The full 
preliminary programme is expected to be issued in 
Apnl, and this will be obtainable from the Secretary, 
British Association, Burlington House, W 1 

In addition to these congresses, two other 
scientific gatherings of unusual Interest will be 
held in Great Bntam At Manchester on Mar 
17 the Manchester Literary and Philosophical 
Society will commemorate the 150th year of its 
foundation, while at Cambridge on Oct 1-2 the 
centenary of the birth of James Clerk Maxwell 
will be celebrated Founded in February 1781, 
the Manchester Literary and Philosophical Society 
will always be associate with the work of Dalton, 
who for half a century was a member Other 
distinguished scientific men connected with the 
Society include Joule, Sturgeon, Hodgkinson, 
Fairbaim, Nasmyth, Wilde, Osbfi^e Reynolds, 
Balfour Stewart, and Roscoe The commemora¬ 
tion will include an address in the Athenfleum Hall 
by Sir J J Thomson, to whom the Dalton Medal 
will be presented, and a dinner in the Midland Hotel 
Dunng the week the Society’s house, 3fi George 
Street, will be open to visitors At the Maxwell 
centenary celebrations at Cambridge, addresses 
will bo given hy Sir James Jeans, Sir Joseph 
larmor, Sir J J Thomson, and Profs Einst*ein, 
Langevm and Planck Maxwell was born on June 
13,1831, and died onNov 5,1879 He was the first 
Cavendish professor of experimental physics and 
the founder of the great school of expenmental 
physics at Cambndge His contributions to optics, 
geometry, molecular physics, and other subjects 
are to day less widely known than his fundamental 
work on electromagnetic theory, and his connexion 
with Faraday makes it appropriate that his cen¬ 
tenary should follow the September celebration of 
the centenary of Faraday’s discovery of electro¬ 
magnetic induction 


Glasses for Use with Invisible Rays 
By Dr S English, Holophane Reeearch Laboratory 


W HENEVER light is produced, invisible 
radiations—ultra-violet (U V ) or infra red 
(I R )—are, almost without exception, produced at 
the some time Glasses which are transparent to 
the visible rays are not necessarily transparent to 
either the ^Itra-violet or infra-red , and sumlarly, 
opacity to\>ne set of radiations does not imply 
opacity to the other two sets In order to control 
these mvisible rays, therefore, it is necessary to 
have ranges of glasses for transmitting and for 
absorbmg these various bands of rays 

VWHJL ViOLBX JUniATION 
Of recent years the extraordinary biological 
activity of a small band of ultra-violet rays lying 

« Sab*t*noft of » j>ap«r md before ilie m pmineUn g lififbMsrtag 
Sootety o& Dee it 
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near the extreme end of the sun’s spectrum, and 
extending from this wave-length (296 M/i) up to 
about 320 M/i, has established the fact that though 
ordmary glass, as used for windows and artiflmal 
lighting equipment, is transparent to the longest 
ultra-violet rays, it becomes opaque at about 310 
320 Mfx It IB thus useless for transmitting rays 
of the biologically active wave-len^hs ^veral 
types of glass have been developed which are trans 
parent to these so-called ^ health rays and to a 
umited extent to radiations of rather shorter wave 
lei^hs than are found in the sun’s spectrum 
InvestigationB in this field have proved ih^ 
silica and bone oxide are the beat two materials 
for making glass with a good transparency for tii( 
ultra-violet, while iron oxide and titama’are ih^ 
two most dangerous oxides m this r^peot Ir 
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making U V. gkuto, besides reducing the amount of 
iron oxide entering the glass from vanous sources, 
t has been found necessary to melt the glass under 
chemically reducing conditions, for feme oxide re- 
luoea the U V transparency much more than does 
i corresponding amount of ferrous oxide For this 
purpose organic reducing agents are generally used, 
out recently, m some oases, inorganic r^ucing 
igents have been used very successfuUy With 
these inorganic reducing agents it is possible to 
obtain a higher proportion of the total iron oxide 
content of a glass in the ferrous condition, and as a 
esult the colour of the glass through a considerable 
thickness is pale blue, whereas the colour of gloss 
reduced with organic agents is pale green or blue 
jreen, or it may be a pale amber colour if too much 
carbonaceous matter has been used 
In connexion with that much-debated matter, 
the ageing of U V glasses, it has been shown that 
certain types of glass more easily lose a certain pro¬ 
portion of their transparency to the ultra-violet 
than do others This loss of U V transparency 
appears to be due to the reoxidation of the ferrous 
iron in the glass to the feme state, a process which 
proceeds slowly under the influence of direct sun¬ 
light until an equilibnum between the relative 
fimounts of the two oxides is reached When once 
this equilibnum is reached, no further loss of U V 
transparency occurs unless the conditions of ex 
posure are altered The extent of this loss of U V 
transparency depends on the total iron oxide con¬ 
tent of the glass and on the conditions of manu¬ 
facture , it vanes from so low a figure as 7 per cent 
at 300 M/i for one type of gloss up to 20 per cent 
or more for other t 3 rpes 

For the manufacture of medical and scientific 
U V lamps, clear fused quartz is an ideal material, 
but it IS too transparent to the shorter ultra violet 
rays and too expensive when worked into the de- 
sizes and shapes that are required for cer¬ 
tain new types of U V lamps These lamps, it is 
claimed, give sufficient ultra-violet light of the 

active wave-lengths 
to produce a light 
erythema, but, it is 
also claimed, they 
are safe to use—con 
tinuously without 
medical supervision 
—either as a sub¬ 
stitute for, or in 
parallel with, ordm- 
ary artificial light¬ 
ing One of these 
lamp consists of a 
daylight blue globe 
of U V transparent 
glass surrounding a 
tungsten filament, 
which IB distinctly over-run, so much so that its 
J^verage life is rrauced to 300 hours Another 
lamp has a clear UV glass bulb contaimng a 
drop of mercury, a tung^n filament, and tung- 
i^ten electrodes between which a mercury vapour 
^ro IS struck almost as soon as the lamp is 

No 3200. VoL, 127] 


switched on, the heat from the filament being 
sufficient to vaponse enough mercury to start 
and maintam the arc (Fig 1) A third lamp 
of this type is a low-pressure mercury arc enclosed 
within a vitreosil tube which is surrounded by 
a framework carrying sheets of U V glass The 
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lamp 18 meant for use along with ordinary artificial 
lighting umts 

Glasses containing sufficient nickel oxide on a 
potash base to colour them a very deep blue are 
so deep that in thicknesses of 3 ram they are 
opaque to ordinary light, but are transparent to 
Ultra-violet rays from about 390 M/i down to 
about 310 M/i (Rg 2) They are referred to as 
Wood’s glasses With such glass it is possible to 
have a room completely dark but flooded with 
ultra violet rays that only need to impmge on 
suitable fluorescent materials to reveal their pre¬ 
sence One such material is the so called canary 
glass, which owes its fluorescent properties to the 
presence of a small percentage of uramura oxide 
on a soda lime base Under the action of ultra¬ 
violet rays, this gloss shows a very strong groemsh- 
yellow fluorescence Certain other glasses show a 
weak fluorescence, but none of them is in any way 
comparable to uramum glass m this respect Be¬ 
sides its attempted use m invisible signalling, 
Wood’s glass 18 finding many avenues of usefulness 
in research and commercial laboratories 

For absorbmg ultra-violet rays while at the same 
time transmitting the visible spectrum without 
very much selective absorption, there are several 
glasses available, all based on Sir Wilham Crookes’s 
work, and all containing, os an essential constituent, 
cenum oxide If selective absorption in the visible 
region is not objected to, then an amber-coloured 
glass made by the inclusion of iron oxide and man¬ 
ganese dioxide in the batch is very effective m 
absorbing ultra violet rays 

Infra Red Radiation 

On turning to the infra-red rays, extending from 
0 78 /X upwards, we again have thiw types of glass 

(1) for transmitting both visible and infra-red rays, 

(2) for transmittmg the visible and absorbing the 
infra-red, and (3) for absorbing the visible and 
transmittmg the infra red Considering them in 
this order, fused quartz, which of course transmits 
the vision rays fr^ly, also transmits the infra-red 
radiations up to a wave-length of about 6 /i It is 
not to be expected that glasses contami^ 70-75 
per cent of silica will show any better infro-red 
transparency Soda and lime, the other prmoipal 
Qonstituents of ordmary glass, appear to cause a 
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slightly deoreftsed infra>red transparency, bnt this 
may l>e due to small amounts of impurities that are 
astudl Wound in such glasses 

Sir Wilham Crookes, m his work published in 
1914, showed that many oxides conferred on glass 
the property of absorbing the infra-red rays to 
varying extents Most of these oxides also gave a 
distmot colour to the glass He also showed that 
by far the most effective material for this purpose 
was iron oxide melted mto the glass under reduomg 
conditions In his work Crookes measured the 
infra-red radiation transmitted through his glasses 
by the total heating effect His seneral conclu¬ 
sions have recently been confirmed by the work 
of Gehlhoff, Schmidt, and Thomas, who have de¬ 
termined the infra-red transmissions at various 
wave-lengths 

Several heat-absorbing glasses are available 
They all employ iron oxide in the reduced condi¬ 
tion, the only essential difference being the means 
that are employed to obtain the iron oxide in the 
ferrous state Generally the iron and its reducing 
agent are introduced together by using iron oxalate 
as Crookes did Recently, however, attempts have 
been made, with a certain degree of success, to use 
inorgamc reducmg agents, which retain a greater 
proportion of the iron m the ferrous state Such 
glasses are blue-green in colour, instead of the 
green of ordinary iron-contaimng glasses 

Measurements show that the neat absorption of 


glasses of this type is to a oertam extent related 1o 
the colour of the glass, but there is no dose paraUdi 
as is shown In the accompanying table 
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As a last type of glass to be considered, there is 
a very mteresting glass which has the power of ab¬ 
sorbing all visible rays but transmitting infra-red 
rays Such a glass, of course, appears black m 
thickness of 2 mm and upwards, but in very thm 
sections it has a reddish amber colour As a means 
of invisible signallmg, this glass almost, if not 
quite, superseded Wood^s glass, smoe infra-red rays 
are easier to produce m quantity than ultra-violet 
rays , they also have the great advantage of carry¬ 
ing farther, as they are not so eaj^ly absorbed by 
the atmosphere For burglar alarms and appar¬ 
atus of that type, this glass has an mteresting field 
of usefulness 


British Industries Fain 


T he British Industnes Fair, 1931, to which brief 
reference was made in our lost issue (p 281), 
has exceeded its previous records m the total area 
occupied by the stands, in the number of exhibitors, 
and probably, also, so far as the evidence is avail¬ 
able at the time of writing, in the number of over¬ 
seas and home buyers, as well as of the general 
pubhc, that have visited it The integrated effort 
to demonstrate visually the extent, vanety, and 
quality of the products of British industry required 
tniB year no less than four separated, but not un¬ 
related, exhibitions for the hght mdustnes, at 
Olympia, London, for the heavy mdustnes, at 
Birmingham, for textiles, at the \^te City, Lon¬ 
don , Knd for artificial silk goods, at the Albert Hall, 
London In the ontioal mdustnal penod through 
which the country is now passing, the Fair was a 
remarkable and bold achievement, and tnbute must 
be paid to the Department of Overseas Trade, to 
the Blnmngham Chamber of Commerce, and to 
the various trade and mdustrial organisations, as 
well as to individual firms, that co-operated in its 
organisation Information is not yet available, but 
wm be eagerly awaited, as to the busmess oilers 
that have been received for Bntish goods, as the 
direot result of the Fair 

It will not bfe possible tpgreview, even cursorily, 
the exhibits shown at the four separate sections of 
the Fair mentioned above, but It may be worth 
while to reoord a general impression of the exhibi- 
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tions at Olympia It is difl&cult to believe that 
any visitor could thoughtfully go through the Fair 
without being greatly impressed by the vast range, 
the great vanety, the excellent quality, and often, 
be it said, the great beauty of the goods displayed 
Despite the disneartemng aspect of our unemploy¬ 
ment figures and the faintness of our hopes of an 
early mdustnal revival, the evidence that Olympia 
afforded of the vigour and quahty of so many 
Bntish mdustnes was reassuring and uplifting *An 
mdustnalist, recently returned from journeying 
overseas, related that, m foreign oountnes and m 
the Bntish dominions overseas, he had a^am anfi 
agam noted how confident was the expectanon that, 
watever might happen m other oountnes, Great 
Bntam at least would win through the diffiouHies 
of the world slump What could be seen at 
Olympia went far to justify this oonfldenoe In 
the heavy mdustnes and m the great staple ex¬ 
porting mdustnes, Great Bntam Ium been for so 
long m the forefront that the quahty of their 
products has almost come to be taken for granted, 
but even m those hghter mdustnes aasooiated in 
the popular mind mth foreign manofaotur^for 
example, toys and certam ki:^ of fancy goods-- 
the exhibits at Oljrmpia provided striking evidence 
of the progress that has been made by Britii^ 
manufacture 

The grouping of the exhibits according to in 
dustries was not only convement for the buy4r and 
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dflitcnr, it neoeeaMil^ tn:«ated a aeries of mass 
dfteotm fttso, BO that it was impossible to escape 
jetting, from each group, a TOneral impreesion of 
the re8|>eotive industry as a whole In tnis regard, 
bhe china, earthenware, stoneware, and glassware 
exhibits formed a notable display, which included, 
it may incidentally be not^, some remarkably 
beautiful developments in decorative glassware 
[t is well worth the consideration of future ex- 
tiibitors how they may develop what may be called 
bhe orgamsed group exhibit There can be no 
ioubt that, so from exhibitors losing anythmg 
by close association of their exhibits wi& those of 
similar, and even competitive, firms, they gam m 
mere advertisement value from the mass effect 
roduced by the associated exhibit The individual 
rm must ultimately benefit from any good im¬ 
pression created of the whole industry of which it 
IS a constituent 

In this connexion, spMial praise should be given 
to the exhibit of the nntish scientific instrument 
manufacturers, which this year excelled, m area, m 
the number of exhibitors, and m the range and 
variety of exhibits, the achievement at last year’s 
Fair The total effect of the two great contiguous 
stands on which the Bntish optical and scientific 
instrument manufacturers had arranged their 
exhibits was an assurance of the vitality and a 
guarantee of the future of this important Bntish 
industry Perhaps one of the most stnking features 
of these associate exhibits was the mamfestation 
of the extent to which scientific instruments are 
being used in all sorts of other mdustnes m which, 
not so very long ago, they were unknown In order 
to direct attention to this modern development, the 
exhibiting manufacturers pubhshed a brochure, for 
diBtnbution at the Fair and otherwise, on scientific 
instniments m industry, from which it is mterestmg 
and encouraging to learn inter alia that ninety per 
cent of the cmematograph-taking lenses us^ at 
Hollywood are of British manufacture, and that 
an equal or even a greater percentage of the best 
cinematograph projectors used in the United States 
are fitted with British lenses The exhibits on the 
(ombmed stand of specimens of optical glass, of 
photographic lenses, and of pnsmatic binoculars 
fcnt pomt to the remarkable tribute paid to tlje 
superiority of certain British over corresponding 
foreign optical products m a letter by Dr C V 
Bry^ale, Director of Scientific Research at the 
Admiralty, which appeared m the Tiinea of Feb 
14 That letter, os its writer claimed, but con¬ 
firmed and arajilified the statement made in a 
letter m the Ttmea of Oct 19, 1926, from Dr 
Drysdale's predecessor m office, Dr (now Sir Frank) 
Smith 

It IS a commonly held behef that optical instru¬ 
ments and optical glass of Bntish manufacture are 
inferior to the instruments and glass produced by 
certam well advertised Continental and sold 

*n large quantities m this country I wish to state 
that this Dehef is erroneous, and that it is based on 
l>reju(lioe rather than upon a knowledge of the facts 
Comparative testa made with rigid accuracy m the 
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laboratory, and trials under stringent servioe con¬ 
ditions, prove that British optical instruments and 
glass are inferior to none ’* 

We have not space to notice, by way of example, 
more than a few of the instruments exhibited by the 
Bntish scientific instrument manufacturers Vanous 
types of temperature indicating and recording 
instruments, for use in industry, were shown by the 
Cambndge Instrument Co , Ltd , and by Negretti 
and Zamora The display of microscopes by R and 
J Book, Ltd ,W Watson and Sons, Ltd , James Swift 
and Sons, Ltd , and Charles Baker ranged from the 
simple student's form to the elaborate research 
microscope, and included types designed specially 
for industry Adam Hilger, Ltd , showed, besides 
an interferometer, a colorimeter and a spectro¬ 
graph, a * steeloscope ’ which has been produced for 
the rapid identification, by visual observation by 
unskilled labour, of different varieties of steels 
Newton and Co showed an epidiascope, ingeniously 
fitted with mirrors so as to mcrease the illumination 
of the object to be projected, and Charles Baker 
had an epidiascope fitted with a fan to prevent the 
evil effects of overheating Among the navigating 
instruments shown, reference may be mode to a 
dead beat compass shown by Henry Hughes and 
Son, in which increased steadiness and damping 
are secured by an ingenious use of fine radial 
filaments Mossis Ross, Ltd , exhibited, besides 
their great range of photographic lenses, a cine¬ 
matograph projector and a telescope of exception¬ 
ally light design, in which the body tube is of hght 
fabric instead of metal, and which was mounted 
on a light and easily folded tripod Ensign, Ltd , 
had an interesting and recently design^ aenal 
camera 

Of the other scientific exhibits displayed at 
Olympia, mention must be made of the Chemical 
Section The Imperial (Chemical Industries, Ltd , 
relied mainly, as last year, on a small cinema m 
which films were shown of the manufacture of some 
of thoir typical products, as well as of the social 
welfare work associated with the various umta of 
this great orgamsation The stands of the gas 
oompames and of the vanous chemical manufactur¬ 
ing firms showed almost a bewildering range of 
exhibits, from the simplest raw materials to the 
most refined analytical reagents and ‘ fine ' chemi¬ 
cals Hopkin and Wilhams, Ltd , for example, 
showed a collection of radioactive uramum beanng 
minerals and the products obtainable from them, 
and also an exhibit of barium sulphate for X-ray 
diagnosis 

It would be but random selection to refer further 
to particular exhibits Takmg the Fair, os it could 
be seen at Olympia, as a whole, it was a note¬ 
worthy and encouraging demonstration that Great 
Britain is still in the forefront of the manufactur- 
mg nations of the world It is to be hoped that all 
the thoughtful planmng, the careful organisation 
and the zealous co-operation that went to the 
making of the Fair will have their merited re¬ 
ward in a great and needed stimulus to British 
mdustry 



314 


NATURE 


[Fkbbuaby 28 , 1931 


Obituary. 


The Hon Sib Charles Algernon Parsons, 

OM.KCB,FRS 

y the death of Sir Charles Parsons on Jan 12, 
while on a voyage to the West Indies, the 
world has lost the greatest engineer engaged in the 
production of power from steam since the time of 
Watt It 18 due to hia gemus and perseverance 
that the steam turbine now produces practically 
all the electricity denved from steam power and 
every fast ship of large size, both naval and mer 
oantale, is driven by steam turbines 

Sir Charles, who was in his seventy seventh year, 
was the fourth and youngest son of the third Earl 
of Rosse, who built the great 6 ft telescope at 
But, Ireland He was e<lucated privately and at 
Cam bndge, where he was eleventh wrangler He be¬ 
came a pupil at Elswick Works and in 1883 joined 
Clarke, Chapman and Co of Gateshead, where he 
made his first steam turbine of 4 h p , which ran 
at the UMrecedented speed of 18,000 revs per 
minute The design of the dynamo to be coupled 
to it—and it must be remeniMred that the design 
of electrical machinery was in its infancy then— 
was quite as great a feat as the steam turbine itself 
With increasing size, and improvements in designii 
the efficiency of the steam turbine increased until 
in 1888 a 32 kw machine running at 8000 r p m 
with 100 lb per sq in saturated steam and non¬ 
condensing gave a consumption of 51 lb per kw 
hour, a figure that would be good even at this day 
In 1889 Parsons parted company from Clarke, 
Chapman and Co and started tne Heaton Works, 
Newcastle-on-Tyne, to manufacture steam turbines 
and other steam and electrical niachinery Hero 
he met with the great setback that Clarke, Chapman 
and Co retained his onmnal patents for turbines 
with the steam flow parallel to the axis Ho, how 
over, designed a turbine clear of the original patents 
with the steam flowing radially, which, with the 
addition of condensing, culminated in a 100 kw 
turbine running at 4800 r p m giving the then 
record consumption of 27 lb per kw hour with 
1(X) lb per sq m steam pressure, 50° F superheat, 
and 27 in vacuum 

Ii\ 1894, however, os Clarke, Chapman and Co 
had failed to make a success of the steam turbine, 
Parsons got back his onginal patents for a fraction of 
the sum originally asked for them, and the parallel 
flow turbine was reverted to, in a form, except for 
size and improvements m construction and design, 
essentially the same as the reaction turbine of 
to-day In the forty-five years that have elapsed 
from the time he mode his first turbine, the size 
has increased from the 4 kw turbme of 1884, 
which IS now in the Sciefibe Museum, South Ken¬ 
sington, to 50,000 kw and even 200,000 kw 

In the samu year Parsons resolved to apply the 
steam turbine to manne pf&Dulsion, and an expen- 
mental boat, the Turbin%a, of 40 tons displacement, 
WM built At first it hod one turbine, but, on 
account of what was then the*little-known pheno¬ 
menon of cavitation, not more than about 20 knots 
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was attained For one turbme, three m series 
were substituted, and on each of the three shafts 
there were three propellers, and thus, m 1897, the 
then record speed of 34 knots was attained Two 
destroyers followed, one of which attamed on trial 
37 knots-^ 'Which, it must be remembered, was ob- 
tauied with coal and not oil fuel Unfortunately, 
both these Were lost at sea about 1901, due to 
causes which had no relation to the turbines 
Soon afterwards two comparison ships, the Amethyst 
fitted with turbines and the Topaz with reciprocat¬ 
ing engines, were built by the Admiralty, with the 
result that the performance of the turbine ship 
was much the better As a result, in 1905 turbines 
were fitted into the battleship OrcodnougW, and 
then became the standard for the Navy On the 
mercantile side the growth was also very rapid, 
culminating m the Mauretanta of 40,000 tons dis¬ 
placement and 68,000 a h p , which was designed m 
1904 and finished m 1907, or just ton years after 
the Turbinia of 40 tons displacement In 1912 
the difficulty of a slow-speed turbme havmg to be 
coupled to a high speeci propeller was overcome 
by the introduction of gearing enabling each to 
run at the most smtable speed, and geared turbines 
have now become standard practice In 1926 a 
further step was mode m the King Oeorge V , a 
Clyde passenger boat, where a steam pressure of 
550 lb per sq m was adopted 

Besides steam turbines, Parsons had many other 
interests ho made several oxpenments with very 
high pressures and temperatures, a 2000 ton press 
and large storage battery being installed for this 
purpose, chiefly in the hope of being able to make 
diamonds but without success Ho also experi¬ 
mented on still higher pressures by firing steel 
bullets into a block of steel having a hole the same 
diameter as the bore Another expenment was to 
fire a large shot into a chamber containing a mix 
ture of acetylene and oxygen, where it was esti 
mated a temperature of some 16,000° C was attained 
on the explosion of the gases None of these gave 
any result The reproduction of sound was anothei 
of his activities , he made a valve worked from b 
gramophone or violin which, when supphed witf 
compressed air, gave a great augmentation of sound 
combined in many cases with improved quality 
Parsons was always interested in optical work 
largely inherited from his father, and so early at 
ab^t 1887 devised greatly improved methods o' 
producing search light reflectors,resulting in Heatoi 
works constructing nearly all the parabohe search 
light reflectors mMe m Gr^t Britain He alec 
made reflectors with one axis a parabola and thi 
other a h 3 rperbola or ellipse, so as to give a flai 
beam for use on the Suez Canal or other purposes 
By takmg over the Derby Crown Glass Works 
where he was able to make many improvements u 
the manufacture, he to a large degree saved thk 
production of optical ^laas in Great Britain, anc 
he also hod a controlling mterest in Messrs Roes 
Ltd , makers of bmoculara and other opticarinBtrk 
mente He also took over the telesoope works o 
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Sh* Howard Grubb, F R 8 , which are now earned 
on at Widker Gate, Newoaatle-on*Tyne 
Sir Charlee was a firm behever m the importance 
of reeearoh m industry, and very large sums were 
Bet aside for this purpose Also, accurate tests were 
Invariably made of each machine as it was made, 
BO 08 to give data for subsequent designs He also 
firmly beheved m the utilmtion of what may be 
called highly educated labour, and had always 
on his staff university men and others with high 
education, but in all oases it had to be combined 
with good practical knowledge 
The Royal Society elected Sir Charles a fellow 
in 1898, and he served on the Council in 1907-9, 
beiM a vice-president in 1908-9 , he W6w awarded 
the Copley and Rumford medals He was made a 
K C B m 1911 and received the Order of Ment m 
1927 He was given many honorary degrees by 
various umversities, and among other medals had 
the Grashof Commemoration medal of the Verem 
Deutscher Ingenieure, the Albert medal of the 
Royal Society of Arts, and the Faraday medal of 
the Institution of Electneal Engineers He was 
an early member of the Advisory Council of the 
Department of Scientific and Industrial Research, 
and was on numerous other committees 

Sir Charles married in 1883 Katherine, daughter 
of W B Bethell, of Yorkshire, and hod one son, 
who was killed in the War, and one daughter He 
was a large benefactor to science, giving £5000 to 
the Royal Institution and £10,000 to the Bntish 
Association, besides numerous gifts to vanous m 
stitutions Gerald Stonby 


It is difficult to wnto of Charles Parsons, a great 
inventor, one to whom civilisation owes more 
than a friend’s feeble pen can well express Try 
to picture the world without his inventions, in 
the days when Atlantic travel took place m ships 
like the old Scotia of the Cunard Lino, or the first 
Ocmnic, which, when the White Star Lme starte<l 
some sixty years ago, created so much interest on 
Merseyside Contrast these with the Mauretanui 
and the Lusitania, the first great ships propelled 
^by Parsons’ turbine, or to come to our own days, 
"with the Cunard Aquiiania or the Bremen of the 
North German Lloyd T^e Maybe in 1931 we pay 
too much attention to speed, but time has a high 
value, and the minutes saved for useful work by 
the invention, which startled the world when the 
Turbtnta first showed herself at the Jubilee Re 
view in 1897, total many milUons in numbei 
These are due to Charles Parsons 
But for far more than speed and comfort in 
ocean travel are we indebted to the tuibine and 
its mventor Imagine modern life without electric 
power This is neither the place nor the oppor- 
tumty to collect statistics and estimate the per¬ 
centage of that power generated through Paisons’ 
► work on the turbine, generated, too, in a manner 
so efficient that it is scarcely possible to hope for 
an improvement— unless, indeed, another Parsons 
shows us how to use atomic energy For Parsons 
was never content to leave an invention until it 
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was nearly perfect, nor was he stopped by diffi¬ 
culties which to many seemed insuperable At 
first, the turbine was not a great success , he knew 
how efficient it ought to and he reached bis 
mark Kelvin well described his invention as the 
greatest advance in steam practice since the days 
of Watt 

So, too, with other problems Parsons tried to 
produce a diamond, and at the end of his life 
agreed, no doubt, os Prof Henry E Armstrong 
has told us, that there is no valid evidence to 
show that it can be obtained by any of the hitherto 
asserted means , but the work is there, of the highest 
value—a contribution to knowledge impossible for 
any but a great man, apply mg to the problem all 
the resources of the engineer, all the inventive 
power of a brilliant mind 

Nor were Parsons’ powers less shown in his more 
recent work Telescopes and optical gloss had for 
him a hereditary interest and so he applied his 
genius to replace Engbsh optical glass m the 
osition it held before the days of Ahh6 and 
eiHS, and he did it, while in quite recent years he 
was devoting himself to further Halt’s plans for a 
giant reflecting telescope 

Parsons made no special mark at ('ambndge, 
where he graduaterl as eleventh wrangler in 1877 
After the usual traimng of an engineer, he sot to 
work to develop the turbine, but it was not until 
the end of the century that ho received any dis 
tinct recognition 

No one meeting Parsons casually would have 
recognised in the gentle, modest man, somewhat 

S uet and hesitating in speech and manner, one of 
o world’s great l>enefactorB In public he said 
little, but interest him m a problem, ask his ad¬ 
vice on some knotty point of scientific or enginoer- 
ing practice, give him, perhaps, a little time for 
quiet thought, and your problem was solved, or if 
solution was not at once to be found, >ou ^ve^o set 
on a track promising to lead to the desired end 
Moreover, if the attainment of that end seemed 
of importance, yon seemed for the rest of your 
journey the support and assistance of a most wise 
counsellor and, what is more, a most kind friend 
For Charles Paisons was that to all who earned 
his friendship , and we, who have enjoyed it for the 
last twenty five or thirty years, are the poorer for 
his loss, happy though we are to have known such 
a man, and to have learned from him some of the 
elements of true greatness 

R T Glazebrook 


I FIRST met Sir Charles Parsons when he was 
appointed by the Lord President to the Advisory 
Council for Scientific and Industrial Research, on 
the resignation of Prof Bertram Hopkinson owing 
to pressure of War work Thus he was not an 
original member of the Council as has been stated 
in some obituary notices, though he joined it in the 
course of its first year of work His acceptance of 
the office was a proof of his willingness to sub¬ 
ordinate his personal views to the common good, 
4ot it wets no secret that he thought the national 
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OTgamsation of soientiiio research for mduetnal 
purposes would have been better placed under the 
egia of the Royal Societv than under the State 
Yet he was as regular ana active a member of the 
Council at its long and anxious dehberations as any 
of that bnlliant group of seven distinguished men 
of science who formed the first Advisory Council 
As he came to realise that the formulation of policy 
lay in fact, 6i8 it was intended to he, with the 
Council rather than with the Minister or his 
officials, I think his old doubts disappeared, though 
he was always a little inclined to be suspicious of 
the ‘ machine % which, as the range of the Coun¬ 
cil's activities grew—and it grew very rapidly— 
necessarily entailed a great increase in admiius 
trative business and a corresponding enlargement 
of the Department This watchfulness was all to 
the good of the cause, for the bureaucratic spirit 
will always bo destructive of the aims and ideals 
of any organisation for the promotion of research, 
and more particularly industrial research, in which 
the utmost degree of co-oporation between in¬ 
terested and independent bodies and the largest 
measure of decentralisation are essential to success 
Parsons was essentially a shy man, and his inter¬ 
ventions in discussions at the Council were generally 
bnef, and often by way of critical question rather 
than dogmatic statement The longest speech I 
ever heard him make was a remarkable analysis of 
the conditions necessary for the successful applica¬ 
tion of new inventions or processes m industry, 
made before a departmental committee appoint^ 
by the Lord President to consider the problem of 
adequate rewards to scientific workers in govern¬ 
ment service for discoveries made by them in the 
course of their employment He emphasised the 
comparative cheapness in time and money of small- 
scale laboratory research, and the high scientific 
ability, the costliness, and the jiatience needed for 
translating a new techmque or process or device 
mto industrial pioctice He maintained that for 
this part of the work, where the risks were greatest, 
the greater reward was justly given As a great 
industnalist himself, he would have liked to see, 
though he lealised its inherent difficulty, direct 
assistance given to selected firms in working new 
ideas on a manufacturing scale Failing that, he 
was a whole-hearted supporter of the policy of 
establishing co operative research associations in 
the industries, for he hoped they would have a 
freedom in dealing with individual firms which 
was impossible to a department of State 
In two directions this belief of Parsons was in¬ 
fluential He was closely associated, as an ongmal 
member of the Fuel Research Board estabhsh^ in 
1910, with the late Sir George Beilby^s scheme for 
the station at East Greenwich, where research into 
fuel problems is conducted both on a laboratory and 
a full manufacturing scale , and agam, it was his 
active supMrt which helped to secure for the British 
Scientific Instruments Rese^h Association more 
generous and continuous as^tance than was given 
to any other of these organisations A letter from 
the Ihreotor of Scientific Research and Experiment 
at the Admiralty to the Times of ^'eb 14, m which 
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he records the proved superiority of British optio^ 
glass and optical mstrumente, is evid^ioe m the 
wisdom of tbis pohey Parsons was himself a 
prune contributor to this result, for after his retire 
ment from the Advisory Council m 1920, he be¬ 
came not only chairman of the Scientific Instru¬ 
ments Research Association, but also suooessivelj 
the owner of the Derby optical glass works and the 
oontroUu^ influence in the famous firms of Su 
Howard Grubb and Messrs Ross and Co 

Parsons entered the glass and instrument in 
dustnes with the same high courage which had 
created his great engmeenng firms, and certainly 
with no expectation of monetary reward He knew 
the conditions too well for that, but he remarked 
that he beheved a good man of science ought to be 
able to make optical glass without a previous 
trammg in glass techmque, and his family traditions 
gave him pnde in a conquest which would benefit 
both science and his country I have always 
thought that his interest m glass had its origin in 
the work of his father, and in the researches he 
himself undertook at Newcastle on the laige re¬ 
flectors he manufactured there for search lights 

I remember, when Parsons took me over his 
works shortly after the War, that he showed me the 
shop in which those great reflectors were made, and 
explamed how he had solved the problem of 
annealing them to withstand the strains set up in 
use It was impossible to walk with him through 
his great works without realising that the research 
spirit informed the whole undertaking, while simul¬ 
taneously the practical engmeer was m control of 
every part He was intimately acquainted with 
every machine in his shox>8, and agam and again he 
would stop to explam how a weakness had been 
removed or better performance achieved by hia 
personal intervention Yet as we moved over to 
the small building in which he had for years ex¬ 
perimented m the artificial production of diamonds, 
one began to realise the range of his interests, and 
hiH willingness to expend large sums and all his 
ingenuity on problems of no immediate practical 
imwrtance 

Parsons was not, I should think, an altogether 
easy man to work with No gemus is Like most 
shy men, he was a keen observer and sometimes a 
sharp critic of others When he set himself to a 
task, he would work at it continuously, so he told 
me, for twenty-four or thirty six hours or longer 
at a stretch This intensity of appbcation and 
speed must often have left his collaborators and 
assistants gasping behind him Yet no man, I 
behove, did more than he to tram his men m the 
method of his work Had he been one half as 
careful of his own health as he was for that of his 
staff, this giave loss to mduatry, to science, and 
to Great Bntam might have been postponed 

_ H Hjsath 

Wa regret to announce the following deaths^ 

Mr H O Beokit, reader in geoj^phy in the 
Umversity of Oxford, on Feb 19, aged^y-six yeanu 

Mr G E Birkett, director of the Manchester and 
District Radium Institute, on Feb. 6, thlbrty- 
Bevea years 
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AocoBDiNa to Dr. 8. C. Lind* director of the School 
of Gbamurtry, University of Minnesota^ research has 
shown that startuig with a single* simple mother- 
substance* a oomplex mixture of hydrocarbons such as 
ooeur in natural petroleum may be synthesised by 
suitable reactions The latter molude the application 
of heat and pressure and* what is perhaps more novel* 
the bombardment of the initial subetanoe with the 
alpha rays from radioactive compounds The Daily 
Sc%mc€ News BuZfeftn issued by Science Service, 
D C * records a recent oommumcation of Dr Lmd’s 
to the American Association for the Advance 
ment of Soienoe* and quotes him as Ba 3 nng The 
simphoity of such a mechanism may lend indirect 
support to the old idea of an morganic origin from 
one or a few hydrocarbon gases such as might be 
produced by the action of water on metallic carbides 
m the earth’s mtenor On the other hand* it does not 
preclude animal or vegetable ongm* but strongly 
Buggeeta that the primeoy material* whether gaseous, 
liqmd, or solid* is Later subjected to thermal or lonio 
agents or both, which produce the complexity found in 
Nature 

WmiJB we may discern radioactivity in a new, but 
none the less possible* rdle m this (Dr Land's) theory of 
petroleum genesis* any support to the moribund in 
organic hypothesis* whether direct or indirect* must 
inevitably be completely razed by the overwhelming 
geological evidence now available with the progress 
of time and discovery of vast oilfields, the data of oil 
occurrence of which were not available to enhghten the 
earlier views But there is decided ment m the postu- 
lation of radioactivity as effecting some degree of 
ionisation of organic matter dunng the baffling process 
of destabilisation and actual formation of oil It is 
this phase of the genesis which is still so hazy, and 
anythmg that chemists can do to throw bght on the 
reactions mvolved, either mechanism or process, will 
prove of imquestioned service to soienoe But is 
radioMtivity a potential function m the type of 
environment and at the comparatively shallow depth 
m the crust which modem views seem now to imply 
^or the birth of the oil globule ? 

In 1929, a laboratory for the study of the cold 
working of iron and steel was established m the 
Umvermty of Sheflflold and equipped by firms engaged 
m the steel wire and stnp industnes with a rolling 
mill and draw-bench for experimental work, a fellow 
ship and two research scholarships were provided 
by the Ironmongers' Company This laboratory has 
now been at work for a session, and has in progress 
a prc^^nunme of research on the infi.uenoe of the con¬ 
ditions of drawing on the properties of steel wire, 
especially with regard to its resistance to fatigue, and 
special instruments have been constructed for the 
purpose of the measurements. The behaviour of 
the oold*drawn wire in torsion, both oontmuous and 
alternating* u found to give a oonvement means of 
following the changes in the progressive stages of 
drawing The infiuence of the form of the die and 
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of other factors on the properties of cold-drawn mild 
steel bars is also under examination The rolling 
programme consists m a study of mild steel atnp of 
the deep-drawing variety, and instruments have been 
constructed for the measurement of the preesures 
dunng rolhng, and of the energy stored in the cold- 
worked metal 

At the Fourth International Congress for Psychical 
Rese€u*ch* which was held this year at Athena and of 
which the Tran^actKms have recently been published 
(London Society for Psychical Research, 1930), Sir 
Oliver Lodge discussed the reasons for the non- 
recognition of psychical research by the majonty of 
tLie scientific world It would appear that he is 
of the opinion that eventually the sheer weight of 
evidence will overpower this hostility, which he thinks 
anses partly from a pardonable scepticism and partly 
from a vague recognition of the significance of 
psychical phenomena and consequent upheaval of 
ideas which must follow the acceptance of their 
reality It may well bo, however, that the chief 
reason that scientific men are chary of recogmsing 
psychical research is that they are unable to perceive 
the weighty mass of evidence of which Sir Obver 
speaks These, Traneactxons indicate the kind of 
things which engage the attention of psychical re¬ 
searchers Hero are tales of raps and bghts, of falling 
mortar and broken crockery, and even of showers of 
pebbles—of which some, strange to say, seemed to 
come out of the medium’s hair I We read of sacred 
oleographs oozing human blood one day and on another 
exuiLng an organism usually found m very foul water 
we are told of eui incident where a ghost had to come 
b6u;k to earth to persuade a medium to bum some 
letters which suddenly appeared in her hands Even 
Sir Oliver Lodge tells us a story of cm occurrence 
in the presence of Sir Wilham Crookes “ on a well- 
lighted ” dining table and in “ full bght ”, whereas 
in what appears to be the actual record of the case, 
it states that the phenomena took place at night m 
a room lighted only by three spirit lamps From the 
official proceedings at the Congress it appears that 
the next meeting will be held m London m the 
autumn of 1932, on the occasion of the jubilee of the 
Society for Psychical Research Although the French, 
Itahan, and American representatives seem no longer 
to be associated with the organisation oontrolhng the 
International Congress, its continuance is assured so 
long as it 18 supported by the British and German 
national committees 

Th3 B projected opening of the Cape Cairo flying 
route on Mar 5 gives interest to a paper on air com¬ 
munication m Afnca recently read to the Royal 
Society of Arts by Mr G E W Humphery* and 
pubhahed m ite JoutneU on Feb 6 The route will 
follow British territory m the mam, although it starta 
at Cairo As far as Khartoum the direction is straight 
and there is little difficulty about landing grounds 
«Then a difficult bit of coimtry begins and oontinuea 

almost 08 for as Lake Victoria, For some months in the 
► 
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year much of that country la under water, and on this i 
part of the route it will he neoeasary, for the present j 
at least, to use flying boats that can alight on the Nile 
and the lakes It is hoped, however, that before long 
aerodromes will be available, making an aeroplane 
service possible From Kisumu on Ladco Victoria to 
Cap© Town the surface conditions of the country offer 
no difftculties in the jirovision of landing places, but the 
aeroplanes must fly at a considerable elevation The 
proposed rout© is via Nairobi, Broken Hill, Salisbury, 
Bulawayo, Johannesburg, and Kimberley Tliree 
types of ait craft will be employed, changes being 
made at Kliartoum and Kisumu Speed will be about 
100 miles per hour throughout, and a weekly service 
for passengers and mails is propose<l There will be 
no night flying, emd the through joumev will take 
eleven days The opening flight on Mar 5 will 
provide connexion with Kenya and Tanganyika, but 
the first through flight to the Cai>e will bo defen-ed 
about thi*oe months 

The aims and methods of the land utilisation of 
Britain were explained by Dr L Dudley Stamp in a 
paper entitled Land Utilisation Survey ” read before 
the Royal Geographical Society on Feb 16 The 
primary object is to make a complete record of 
the uses to which the land of Bn tarn is put at the 
present time Six different categones are recognised 
meadow and permanent grass , arable land, includ¬ 
ing rotation grass , heathland and moorlan<i , forests 
and woodlands, gardens , and land agriculturally im 
prodtu tive The survey is to be recorded on the ‘ six- 
inch * Ordnance maps This entails roughly 22,000 
quarter sheets, each showmg six square miles The work 
)fl being done by volunteer surveyors m vanous parts of 
the country and is of such a nature that schools can 
give valuable help The Board of Education has re 
commended it to the notice of schools and emphasised 
Its educative value The sheets when marked are to 
be sent t-o the central office at the London School of 
Economics There they will be reduced to a one mob 
acale It is then planned to pubbsh, through the 
Ordnance Survey, a senes of sheets corresponding to 
th© ‘ one inch ' popular senes Many areas of the 
country are already arranged for, and several hundred 
volunteers are at work It is obviously desirable that 
the whole country should be surveyed simultaneously, 
so that useful compansons can be mode and con 
elusions drawn on the existing state of agnculture 
The completed survey will give precise information 
where statistics can give only average information 

At the meetmg of the Royal Microscopical Society on 
Feb IS, Dr Robert Chambers, professor of biology m 
th© University of New York, gave a remarkable 
demonstration of his method of micro-dissection and 
micro-mjection in on address on ** The Nature of the 
Living Cell ” Probably the most stnkmg peouhanty 
of living matter, or protoplasm, is th© that it 
exists only withm the confines of mioroscopio dimen¬ 
sions Prctoplai£i IS protoptMb on^m the form of 
living ceils, plant or animal, th^refpiNrthe only direct 
method of studying its propetties is through the 
compound miofosQope under magmflcations varying 
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from 150 to more than 1000 diameters. The micros 
dissection and micro mjeotion technique of Prof 
Chambers was evolved m order to make it possible to 
manipulate the protoplasm within the living cell Th© 
apparatus is a meohomcal device for controlhng th© 
movements of spun glass micro-needles and pipettes 
within the field of the microscope An apparatus of 
this kind, built in 1020, was first demonstrated before 
the Royal Microscopical Society about six years ago 
Since then sevetral different types of instrument have 
been developed by vanous workers Th© present 
apparatus is a model based upon the original one of 
1920, but has been motlified from year to year by the 
addition of vanous improvements, and is so constructed 
as to [Kjrmit ojierations upon the living cell under th© 
highest magnifications By means of this instrument 
many new facts have been discovered regarding the 
physical and chemical properties of protoplasm We 
now know, for example, that the nucleus in many cells 
is a fluid body and is more alkaline in reaction than th© 
cytoplasm m winch it is immersed Tlie oxidation 
intensity of living protoplasm has also been determined 
by the injection into the livmg cell of dyes which or© 
reducible, thus, when the colour disappears upon 
injection and can be made to reappear by the injection 
of an oxidising agent, we can be fairly certain that 
the protoplotgn hod reduced it m the first instance 
Similarly, by this method, the physical properties of 
th© hitherto hypothetically regarded cell membrane 
have been made the object of intensive study 

The new senes of Bulletins which are bemg issued by 
th© Ministry of Agnculture and Fishenes are attract¬ 
ively produced on antique paper and bound m stiff 
cut covers Bulletxn No 20 (1030), entitled Some 
Beneficial Insects ”, was formerly Miscellaneous Pub- 
licatum No 37, but has been rewntten and, in its 
now form, is now in its third edition There seems 
to be no iloubt that an increasing number of practioal 
glowers and othera are mterestod m knowing some¬ 
thing about those insects that confer benefit upon 
man and which, for this reason, should not be de¬ 
stroyed This bulletin provides th© general inquirer 
with the elementary facts concerning the hfe and 
behaviour of insect parasites and predators It also 
gives some idea as to how, in some cases, it is posubla 
to take advantage of their propensities and utilise 
them on a large scale for controlhng noxious forms 
of insect life We can commend the bulletin as bemg 
one of considerable educational value for rural and 
other schools It explains and directs attention to 
an aspect of Nature too often overlooked The two 
coloured plates add to its utibty, amce they represent 
accurately some of the chief kinds of beneficial insects 
prevedent in Great Bntcun The bulletin may be 
obtained from the Mimstry of Agnculture and 
Fishenes, price 4d , post free 

Ik the Ministry of Agnoulture's new Bulletin No. 9 
(1980), entitled “ Be© Keeping ", what was ongiiuJly 
a sectional volume of collected leaflets has been re¬ 
vised and largely rewntten It has been prepared 
for the information and guidance of those who^wish 
I to keep bees, and to assist those who have already 
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gained some experienoe of the craft It is written m 1 
a plain^ non-teohmoal style, omd controversial matters, 
such ae those conoemmg the causative agents of foul I 
broodi for example, are obviously outside the scope 
of on elementary publication of this kind The 
bulletin oontams 55 pages of text and 26 illustrations, 
and may be purchased direct from the Mimstry of 
Agriculture and Fishenes, pnoe M , post free We 
welcome the new senes of bulletins thus inaugurated, 
for there are many subjects that lend themselven to 
this method of treatment Accurate up-to-date in¬ 
formation and reliable illustrations are a sine qua non 
m such publications The two bulletins bnefly le 
ferred to are essentially popular in character, and the 
question may be raised as to whether there is also an 
opening for a second senes of a more technical 
descnption 

In his presidential address to the American Society 
of Parsisitologists (published in Science of Jan 9), Dr 
N A Cobb pleads for more adefjuate and more 
accurate treatment of the Nematoda in text books 
and in courses of zoology He attnbutes the present 
unsatisfactory teaching on this subject to the fact that 
A scans is so commonly regardetl as typical of the 
Nematodes, and this is responsible for such state 
ments as that the only sense organs are papillae on the 
lips, whereas " there is no lack of sense organs ** m 
Nematodes He admits the difficulties of classihca- 
tion and of laboratory studies on the free living forms, 
which outnumber the parasitic forms , but woxild^ 
nevertheless, so far as morphology is concerned, 
relegate Ascans to the background, as it is “devoid of 
a single cunous or interesting external feature to 
attrewjt attention There is much to be said for his 
plea that the study of the group would be more satis 
foctonly approached by the microscopic exammation 
of small, living, transparent forms These could be 
supplemented by the study of a transverse section, 
and for this purpose it would be difficult to find a 
better example than AacartSf \n which the histo 
logy, especially of the gut, muscles, and reproductive 
organs, is so ^agrammatically clear The retention 
of Ascana m this way m the practical course would 
afford the opportunity of directing the student’s 
^attention to the great hietonocil importance of Ascans 
m the development of our knowledge of germ celts and 
of the nature and behaviour of ohromosomea and other 
cell elements 

An mteresting and suggestive subject is discussed 
by A S le Souef in the Medical Journal of Auatralui 
for November—“ Actions, Reactions, and Traits 
common to Men and Animals ” From his own 
observations m the Zoological Garden at Sydney and 
from the writings of other naturalists, the author has 
collected examples of activities m birds and beasts 
which recall human actions Some of these are the play 
of elephants, seals, and emus , the collecting instinct 
of many rodents and of bower-birds, which he suggests 
' may be a forecast of the human collecting of birds* 
eggs and ‘ hard cash ’; the song of birds and the 
danoee of birds and monkeys , the thieving and the 
teamng tendencies of oertam birds, instinctive fears. 
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and so on It is possible that there may be a direct 
ancestral connexion between these animal actions and 
human actions , but it is unlikely, and Mr le Souef 
pushes his conclusion beyond the evidence when he 
stcitos that “ man m his body and mind and the 
resultant actions therefrom is on almost complete 
embodiment of the lower animals, combining m 
some degree the attributes of all spocies ** Mon, as 
a living being, possesses the functions common to all 
living organisms, and that these should sometimes 
find similar modes of expression, even in creatures 
which liave no direct ancestral relation, like man and 
binis, IS scarcely to he wondei’ed at In these actions 
and reactions we are looking upon common ex¬ 
pressions of the essential hfe activities , but perhaps 
this IS all that Mr le Souef means 

Volume 22 of the Colkcte<l Researches of the 
National Physical Laboratory is a quarto volume of 
moie than 400 pages devoted entirely to electrical 
matters The 21 memoirs which are mcluded have 
ap|)eared m the Proceedings of scientific or teoluucal 
societies or in other scientific publications during the 
p€wt SIX years, and more than half of them during the 
last two years Five of the memoirs relate to the 
carrying capacity and other jirojierties of cables used 
m power transmission and come within the purview 
of the Electrical Industries Research Association or 
the Engineering Standards Association One is 
devoted to the design of an air condenser which m a 
pure capacitance, and another to an accurate method 
of measuring dielettno constants of liquids The 
remaining memoirs deal with jiroblema which have 
arisen m wireless telegraphy-- the properties of the 
antenna) and of tlie beam propagated, the construc¬ 
tion and performance of instruments or apparatus 
used m wireless measurements, including quartz 
oscillators, nine of these memoirs relate to re¬ 
searches which were undertaken for the Raoio Re¬ 
search Board No one can look through the volume 
without being struck by tlie importance of the peirt 
the Laboratory is playing m the solution of the pro¬ 
blems which arise m the work of the research associa¬ 
tions which the industries have formed under the 
auspices of the Department of Scientific and Industrial 
Research 

The * Text ’ volume, the final one of the three 
annual volumes constituting tho Registrar General's 
Statistical Review for 1920, has recently been pub¬ 
lished (H M Stationery Office 2s 6d net) ^t oon¬ 
tams the official jmolysis of the vital statistics con¬ 
tained in Parts 1 (Medical) and 2 (Civil), issued 
recently The population (England and Wales) at 
the middle of the year is estimated at 39,607,000 
persons—18,969.000 males and 20,638,000 females 
The figures indicate a higher growth among males, 
and the sex metjuality, expressed os 1096 females m 
1921, IS thereby assumed to have been reduced to 
1088 females, at the mid year, per 1000 males The 
deaths ascribed to cancer numbered 66,896, the highest 
number yet recorded for any one year There is a 
^ marked decrease of mortahty from conditions asso¬ 
ciated with alcoholism Tables have been mtroduoed 
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showing the mortahty of the first 30 minutes of life, 
the reduction m the mortality from diabetes since 
the mtroduotion of insulin (mortahty from this disease 
at ages above dfty*fiv6 years, however, oontmues to 
increase), and reduction in the mortahty from per¬ 
nicious ansemia as a result of the new treatment with 
liver 

Thb honour of knighthood has been conferred by 
the King upon Capt Malcolm Campbell for his 
achievement of the world's land speed record on 
Feb 6 

An earthquake was recorded at Kew Observatory 
at 5 h 44 m 42 s GJM T on Feb 20 The epi¬ 
centre IS oBtimated to have been in Korea, near 
lat 89® N, long 126® E The initial impulse was 
very sharp, but the amplitudes of the mam phase were 
small Tbe shock la bebeved to have originated at a 
greater depth than usual, probably about 260 miles 

Sir James Jeans has been awarded the Franklin 
Medal for 1931 by the Franklin Institute, Philadelphia, 
“ in reoogmtion of his many fruitful contnbutions to 
mathematical physics, especially in the realms of the 
d 3 naamical theory of gases and the theories of radiation, 
and of his ohallengmg explanations of astronoipical 
problems and his illuminating expositions of modem 
scientific ideas'* 

It 18 annoimced m the Tunes that Capt W P B 
Beal, formerly pnncipal veterinary officer of the Gold 
Coast, has been appointed superintendent of the new 
Eoological park of the Zoological Society of London at 
Whipsnade Capt Beal has had considerable expen 
ence m supervising the health of animals, planning 
expenmental stations, and road makmg, and will be 
largely engaged in the development of the Whipsnode 
estate It is expected that the new park will bo open 
at Whitsuntide 

Ineluenza has been prevalent all over Great 
Bntam during the last few weeks, and for the week 
ended Feb 14 the deaths from this disease numbered 
468 in England and Wales and 116 in London The 
disease is also widespread m the United States of 
America, and we \eam from a Dady Science Nem 
BuUettn (Science Service, Washmgton, D C ) that for 
the week ended Jan 31 a total of 8362 oases was 
reporte<| to the U S Public Health Service 

The Ministry of Health has issued a circular re- 
speotmg the outbreak of paratyphoid fever m Essex 
Between Feb 1 and 14, 172 known cases have oo- 
ourred in the Eppmg Urban, Epping Rural, and 
Lougbton districts, and the Borough of Waltham¬ 
stow The infection m all oases has been caused by 
the parat 3 ^hoid B type of baoiHua . the illness has 
been severe m many cases, and up to Feb 21 seven 
deaths occurred The epidemic has been traced to 
infection of a particular milk supply at a dairy farm 
m the Epping Rural District. The infection appears 
to have been mti^uoed by d&e of the employees on 
the farm, who, unknown to himsdii!, was suilenng 
from a mild attack of paratyi^id fever while at 
work and h andling the milk before distnbution 
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Th 3 b third annual exhibition of appa^tus relating 
to television, fHoture telegraphy, and ta l kin g films i 
to be held by the Television Society at University 
College, London, on April 15, from 2*80 PJU to 
9 PM The Exhibition Committee mvitee 
from research laboratories and institutions and hom 
mdividual research workers and those engaged in 
experiments m any of these subjects, such offers to 
be sent as soon as possible to the Hon Secretary, 
Mr W G W Mitchell, Television Society, 4 Duke 
Street, Adelphi, London, W C 2, and giving par¬ 
ticulars of space and €my other facilities required. 
As on previous occasions, members of the Society 
exhibiting apparatus have the right of entering their 
exhibit m the annual competition for the Tuke Cup, 
which 18 awarded by an mdependwit committee of 
judges for the most mentonous exhibit, in relation 
to television or cognate subjects 

A OATAioQUE of Becond-hand books, some 600 m 
number, on botany, ecology, entomology, forestry, 
natural history, ornithology, zoology (invertebrate 
and vertebrate), has just been issued by Messrs W 
and G Foyle, Ltd , 119 Channg Cross Road, W C 2 
Copies are to be had free upon apphoation 

The Prague Summer SchooUWis inaugurated last 
year to afford English speaking visitors, especially 
those interested m educational matters, an oppor 
timity of attending a senes of lectures on vanoua 
aspects of Czechoslovak and central European cmlisa 
tion and cultural life The Summer School will again 
be held this year during the long vacation, on July 20- 
Aug 8 The scope of the syllabus has been extended to 
include, m addition to other new subjects, an account 
of Czechoslovak contnbutions to the natural sciences. 
In connexion with the lectures a number of interesting 
excursions have been arranged so that members may 
see places of histoncal mterest, the Karlsbad and 
Manenbad spas and springs, the radium mmes at 
J&chymov, etc The director of the Summer School ii 
Dr B Tmka, 65 Smetana Square, Prague, Czeoho 
Slovakia 

An advanced course m onental studies wiU be 
held at the School of Onental Studies, Finsbury 
Circus, London, on Mar 2, 3, and 4 The lectures 
will be given by Prof B Hrozny, professor of ancient 
eastern history m the Charles Umversity of Prague, 
the subject being the “ Excavations of Kultepe" 
and “ The Hittites" The first lecture will deal 
with Prof Hrozny's travels m Asia Mmor and the 
excavations at Kultepe which led to the discovery 
of the now famous Assyrian merchants' archives 
of 2000 B c This lecture will be illustrated by some 
hundred coloured lantern slides The second and 
third lectures, on the Hittites, will deal with the 
decipherment of the Hittite language and its recog¬ 
nition as Indo-European, the non-Indo-European 
Khattish and other newly discovered peoples of 
Asia Minor and North Mesopotamia, the Lmsh, in 
essence non-Indo-European, the Khumah, who 
a non-Indo-European language and are identified 
with the Hontes of the Old Testament, and the 
Mitanni, who are of Aryan, or rather Indum, <»4giiil 
Finally, Prof Hrozny will discuss the oi 
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the IfittitM and the Greeks At the first lecture The University, Liverpool (Mar 16) A principal 

the chair will be takm by Dr A E Cowley, Bodley's and professor of organic chemistry at the Royal 

Librarian in the University of Oxford The lectures. Institute of Science, Bombay—The High Commis- 

whioh will be delivered m Enghsh, will begin on aioner for India, General Department, India House, 

each day at 5 16 vm , and admission will be free and Aldwych, W C 2 (Mar 21) A biochemist, a techmcian 

without ticket in the research laboratory, and a j unior biologist, each 

under the Newfoundland Fisheries Research Com- 
Applications are invited for the following ap mission—The Newfoundland Government Office, 68 

pointments, on or before the dates mentioned — Victona Street, S W 1 (Mar 22) A professor of 

A reader m statistics m the University of Cambridge chemistry at the Honot Watt College, Minburgh— 

—The Registrary, The Registry, Cambndge (Mar 4) The Principal, Henot Watt College, Edinburgh (Mar 
A scientific instrument maker at the University 26) A professor of mechanical engineenng in the En- 

College of South Wales and Monmouthshire—The ginoenng CJollege of the Benares Hindu University- 

Registrar, University College, Cathays Park, Cardiff The Principal, Engineering College, Benares Hindu 

(Mar 7) An assistant lecturer in science at the University, Benares, India (April 6) A principal of 

National Society’s Training College for Teachers—The the Northern Polytechnic—The Clerk, Northern Poly- 

Prinoipal, Traming College, Berndge House, Fortune technic, Holloway, N 7 (April 17) Lecturers m, 

Gre^ Road, W Hampstead, N W 6 (Mar 9) Senior resjiectively, pure mathematics, civil engineering, and 

technical assistants and technical assistants at Ad botany m the Queen’s University of Belfast—The 
miralty establishments near London and in Ports Secretary, Queen’s University, Belfast (April 19) A 
mouth—The Secretary of the Admiralty, C E Branch, lecturer in geogiaphy and elementary science at the 

Whitehall, SW 1 (Mar 10) A director of the Truio Training College—The Principal, Training Col- 

Manchester and District Radium Institute—The lege, Truro A lecturer in physical training and 

Hon Secretary, Radium Institute, Nelson Street, hygiene at SouthlandsTraining College—The Principal, 

Manchester (Mar 14) A lecturer in economic his Southlands Training College, Wimblo<lon Park Side, 
tory in the University of Liverpool—The Registrar, S W 19 

Our Astronomical Column 

A Large Sunspot — A large group of sunspots announced the existence of six satellites of Uranus , 
recently visible is the largest that has appeareil for but only four are now recognised The possibility of 
over a year The group when near the aim’s east the existence of additional satellites both of Uranus 
limb on Feb 14 was quite small, but between Feb 17 and Neptune, has been considered by many , we 
and 19 it develofied rapidly, and by Feb 21 hod leani from a Daily Science News Bulletin issued by 
become a conspicuous stream of spots easily visible Science Service of Washington, D C , that a photo- 
the naked eye The central meridian passage graphic search for jiossible new satellites has been 
of the group occurred on Feb 20 8, its latitude was meule by Mr W H Christie, using the 60 inch re 
6"", and its area on Feb 17, 19, and 21 was respect fleeter and giving exposures from one to three hours, 

ively 160* 900, and 1700 millionths of the sun’s The result however, was negative in each case Mr 

hemisphere On Feb 19, spectroscopic observations Christie concludes that if any bodies of the kind exist, 
made at 16** showed a mass of hydrogen to be de they are not brighter than mag 19 m the cose of 
scending into the follovting member of the group Uranus, or mag 18 6 m that of Neptune Even this 
with the velocity of about 30 km /sec On 8uccee<lmg negative result is of interest, end may save time, as 
flays the group was not luiusually active, so far os establishing the uselessness of searching for such 

rather limited observations showed It may be bodies with any smaller instrument It would seem 

remarked that sunspots during 1930 were both worth while to make an attempt in the cose of Pluto * 

appreciably less in number and smaller than in 1929 success is unlikely, liut would be of value in giving 

Xho sunspot minimum may be expected m two or Pluto’s mass 

three years’ time „ , 

New SUr Catalogue from Yale University —Prof 

A Faint Cluster near Betelgeux ^Circular No 309 t Schlesinger inaugurated a new era m star cata 
of the U A I Bureau contains a repiort from Dr logues when he published, four years ago, a catalogue 
Schuller, of the National Observatory, Prague, on a uf stars in the zone between 60*^ and SS'’ North Dechna- 
liitherto unknown cluster of faint stars in the position tion, the places bemg denveil from photographs with 
ha 6*» 40 7i«, N Deol 7® 2U. equinox 1866 0 a wide angle lens that mcluded the whole width of the 
Exposure of 6J hours showed an open cluster of stars zone on each plate He has now produced a similar 
the naagmtude of whuh is between 16 and 18, close to catalogue of 7727 stars in the zone 66*^ to 00° Tlie 
the edge of Barnard’s dark channel No 36 The zone was covered by 72 plates, the centres of which 
cluster is not shown on Barnard’s photographs, the were 20® of R A apart, so that nearly all the Btora 
I'ranklln Adams plates, or on those in the Atlas of appear on two plates They were token hetwwn 1916 
elected areas None of these ext^d to such faint and 1917, but not measurefi until 1926 and 1927, this 
magnitudes , their limit is about 164 mag The being done by Miss Ida Barney Proper motion are 
distance of the olustar is roughly estimated as 30,000 deduced for almost all the stars in the catalogue 
light years, assuming that its bnghtest stars are of These will enable iraprove<l places to ^ obtomed for 
%l>e A Its proximity to the dark lane suggests, the stars used as reference ^rs in the aetrographic 
however, that there may be some absorption oflight, zones They had previously been brought up from the 
" Inch would make the distance lees Astr Omell Catalogues without proper motion in the 

majority of oases The probable error of the star 
Search for Fustible Additional Satclhtes of Distant positions m the new catalogue is given as ±0 16*' 
is' well kngwn that fihr W Heraohel in eaeh co-ordmate 
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Research Items 


Finger-prints of Twins—A study of the finger- 
pnnta of twins has been made by Prof H H Newman 
(i 7 our Qenet , vol 23* No 3) The material con¬ 
sisted of the prints of 100 pairs of same sexed twins, 
60 of whom were classed as identical and 50 as dt- 
sygutic or fraternal He regards the whorl as the most 
primitive pattern, while some have given this place to 
the loop, which ocours in primitive form m anthropoids 
He finds that the fingor-pnnts of identical twins m4y be 
extraordinarily alike in pattern, although they always 
differ m mmiitifie The distribution of whorls, loops, 
and cuehes is the same m both typQ» of twms and 
agrees with that of the general population Radial 
loops and radial whorls are largely confined to the 
indox finMr This is mterpret^ as a result of the 
early dichotomy of the limb bud, soparatmg the 
thumb priraordium from the rest of the fingers and 
tending to produce m the index finger a pattern the 
reverse of uiat m the thumb Tented arches, which 
are common on forefingers, are mterproted as cewes 
of partial asymmetry reversal In identical twins 
the patterns on one or both hands resemble the hands 
of f^e other twm more strongly than do opposite 
hands of the same mdividual The reverse is true 
of fraternal twms, and this difference can be used es a 
criterion for classifying doubtful twm pairs If the 
fingor patterns in human twins are compared with 
the scale patterns m armadillos, it is foimd that in 
both man and the armadillo parallel imaging is about 
twice as frequent as mirror-inwigmg of asymmetnoal 
peculiarities This leads to the conclusion that 
monozygotic twins in man arise m the same general 
way as the quadruplets which normally occur m the 
armadillo, that is. Jay a process of budding m the 
early embryo 

Botulism in Wild Ducks —For several years the 
death of millions of wild ducks in the western States 
of America has been attnbuted to poisonmg due to 
the alkalmity of inland waters after a spell of drought 
Further investigation, according to Science Service of 
Washington, D C , has shown that there are difficulties 
m aoceptmg the idea of alkulmity poisonmg, one 
reason bein^ that m some areas where the water was 
highly alkaline the disease was very much less preva¬ 
lent than m others where the alkalinity was small, 
although m general the distribution of the disease 
agreed with the regions of alkaline waters m the 
XJnited States Dr E R Kalmbach, of the U S 
Biological Survey, has now shown that the disease is 
a form of botulism poisoning, and that the causative 
organism is different from that which affects human 
beings How the orgamsm gets mto the duck's body 
m the first place is not known , but diseased tissues 
of one bird fetl to another produced symptoms of 
the disease One attack gives no immunity from 
another 

Chinese Fishes —Papers on the fishes of Chma have 
appeared in recent numbers of two scientific magazmes 
puolu^ed m that country , one concludes Henry W 
Fowler’s eM^count of “ The Sharks, Rays, and related 
Fishes of China ” (Hong Kong NahiroZtse, Nov 1930, 
p 177), and has, m addition to short diagnostio 
accounts of species and clear outlme drawings, a list 
of English, Latm, and Chmese names of all the forms 
The second pamr, by the eutzhe author, describes a 
collection mamiy of freshwater fishes, obtained at 
Tsinan, China ^€k%ng Hat H%8t Btdl vol 5, Deo 
1980, 27), The collection contamed twenty-two 

•peoiee, of which two gobies, belongmg to the genera 
XoamiOiogobw$ and Aootm^ are deecnt^ as new In 
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the same raagazme (p 15) J T Nichols mves the 
synonymy of some Chmese fresh-water flues in a 
paper which may be regarded as supplemental to 
the ** provisional check-list ” of the fresh-water f&hee 
of China published aa a BtdUttn of the American 
Museum of Natural History m 1928 

Crustacea of the Vanderbilt Museum —The BtUleHn 
of t?ie VonderbtU Martns Muaeum, vol, 2 (Soiontifio 
Results of the Cruises of the Yachia Bogle and 
Ara, 1021<-1928, William K Vanderbilt commanding 
Crustacea Stomatopoda and BrcM^hyura, by Lm 
B oone Huntingdon privately printed, 1930), is one 
of the scientific publications of the Vandwbilt Museum 
owned by Mr William K Vanderbilt, who made 
extensive collections m various parts of the world, 
and these collections housed m his own museum, 
Huntm^on, Long Island, are being described m a 
senes of bulletins, of which the present volume is the 
second, the first deahng with fishes There are several 
more volumes to come, which will bo a great help to 
all zoologists Miss Boone is well known for her 
studies on crabs, and has dealt here with the Stomato- 
poda and the Brachyura m great detail Most of the 
matenal was obtamed in the West Indian region, 
five separate cruises m five consecutive yeeura having 
been conducted by Mr Vanderbilt, besides later work 
in the West Inches, supplementing the Qalapagan 
Expedition There are also collections from the 
Labrador New England region, the tropical American 
Pacific region, and the Mediterraneem, representing 
terrestrial and bttoral, besides deep water species A 
large number of little-known forms are present, and 
much that is new is mcluded with rege^ to their 
distribution, besides colour and notes on habits made 
on the »i)ot by Mr Vanderbilt^ '^Some of the crabs are 
well-known northern sf>ecie 8 , sttipli as Portunue hdlsattis 
and Sten<Ait^fnch\AB Umgirostna , but others are ex 
treinely rda>e All are carefully described emd well 
figured either by excellent photographs or by good 
Ime drawings, emd the wherea^uts of the type 
epecimen (if possible) is given, with notes on genfeiw 
custribution and synonymy 

Culture of Entsmeeba —L R Cleveland and E P 
Sanders (Arch / ProHatenk , 70,1930) state that when 
Entamoeba hxstolyUca is cultivated on slants of liver 
infusion agar, covered with horse serum m sahne 
(1 6 ) and a small amount of sterile noe-flour added 
to each tube, the amcobse become aa numerous as 
blood cells are m the blood strecun ” A photomiop<k 
graph of a culture illustrates the abundance of the 
entamoebao m such a culture A pure Ime was 
established from a single cyst and the authors have 
made many studies on this pure Ime, for example, 
variation in size They state that the size of the oysta 
when plotted produces a clear-out uiumodal size 
distribution curve, as would be expected m a pure 
line The authors express the view that Councifmonto 
dxeevmdxe is an atypical E hxstolyUca “ produced, fox 
the most part, by fixation in Sohaudinn’s fluid heated 
to do** C *% that O lafleuTX XD»f very well be atypical 
E cok, and that the genus C/ounetbnonia is in^^d 
The authors have bem able to produce ooimtleea 
millions of 03 ^ of E histolytxea^ and th^ diaoum 
conditions of enoystation They have also stucUed 
the exoystation and the production of the quadfi 
nucleate amoaba and the ei^t trophic amoebai 
result therefrom Their work oonmms that of Dobell 
on these stages They report that the oot<mtU!^k 
cysts occasionally seen in B h*stok/Uoa resuil 
the enoystation of bmuoleate tropmo amcehis, OHd 
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Uwy dMknibe a ptoooM of mtiltiplo fiaaion in which 
“ everything ooouxv that OQoura durmg enoystation 
exo^t that no oyst-wall le formed and motibty 
w not loet** In a further paper Cleveland and 
Comer (Amer Jour Hygtene, 12, 1930) give de 
tails of the improved methods of cultivation of E 
hishl^hca 

A New EndoekeleU] Organ in the Hind Leg of the 
Halticinw. — In a reowt note {Zool Anzetger, 92, 
9/10, 1930) R J W Lever haa announoed that while 
he was examining a Halticme beetle [Oxygona ocitf 
C^evT ) m Tnnidad to confirm the presence 
of Maulik a organ m the hmd femur (see Natubk, 
Oot 26, 1929, 668), he noticed another structure He 
gives a short description and six illustrations to show 
the form and its situation relative to other structures 
in the femur It seems that the importance of Mr 
Lever s note lies in the fact that a more compre 
hensive study of the structure of the femora of th^eso 
extremely mobile insects is mdicated It is sujo^ested 
that this study may be suitably taken up by those 
who have the opportunity of getting a variety of 
fresh material Not only will such study throw light 
on the general question of jumping locomotion of 
insects, but it will in a great measure enlarge our views 
on relationships witlun the group 

Banana Traniport --As Beport No 36 of the 
Empire Marketmjf Board. Claude C Wardlaw and 
Lawrence P M'Guire, of the IjOw Tomp. rature Station. 
Imperial College of Tropical Agriculture, give an 
aotount of “The Behaviour and Diseases of the 
Banana m Storage and Transport” In view of the 
fact that the so called Panama disease * has spread 
to the West Indies from South America, where it has 
torced the abandonment of thousands of acres culti 
vate<l with the * Gros Michel * strain of banana, it 
seems imperative to see whether other varieties, 
apparently not so susceptible to the disease, can bo 
grown for exj^rt Many varieties ore available but 
are not such hardy travellers or have other undesir 
able qualities The authors, as a result of prelimmary 
tnals on bulk storage under conditions equivalent to 
a ship's hold, report favourably on the ‘ Cavendish ’ 
variety They discuss measures for shippmg bananas 
With a minimum of trouble from disease, and exarmne, 
from this pomt of view, the new practice of cutting 
the stalks With a stonle kmfe euid vaselinmg the cut 
surfaces With careful handling of the fruit, this 
method may give still better results Packmg m 
paper bags may \ead to oomphoations because of 
me difficulty m ventilation and in rapid cooling, 
perforated paper bags may prove useful, but the 
practice which is moat strongly recommended to the 
expo^r 18 that, when he paolu in crates, the whole 
imncli should be pre cooled before cutting up for 
packing 

The Outer Layers of the Earth —In the Bull 
Seistnolog Soc Am, pp 41 62, 1930, Daly discusses 
t ho discontmuitiee revealed by seismological research 
‘ 'll the shell structure of the earth From four different 
kinds of experimental evidence he deduoea that the 
t^ismioally effective * oompreeaibihty of a rock is 
about 20 per cent lees thro its compressibility as 
<iotermmed by the high-pressure methra He notes, 
however, that specially deeimed expenmaits to test 
this idea are ur^ilv needed The tentative oon- 
^ fusion, combined with seismic data, siiggeets that the 
uppermost layer of a cpontmental block^is essentially 
gianitio down to about 80 km A shell of grano- 
monte or quartc-dionte is indicated below this to a 
<lepth of 46 km The next ahell u mteipreted 

gabbro dqwn to 60 or 70 km Below this there is, 
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according to Qutmberg, a drop in the velooltiee of 
the longitudinal and transverse waves wiuch is thou^t 
to represent the change from crystallme to vitreQUS 
conditions Daly considers that vitreous basalt may 
extend down to 1200 km, and that there is no 
suggestion m the wave velocities of a shell of pendo- 
tite near the earth's surface This inte^retatum 
implies that all the exposed pendotite of the earth is a 
derivative from basaltic me^pxla, a thesis difficult to 
support It also implies that the basaltic layer has 
practically no heat of radioactive ongin generated 
withm It Moreover, it should not be overlooked that 
the outer 30 km layer visibly contams large masses 
of granodionte and more basic rocks, represented in 
depth by gneisses and amphibohtes , the suggestion 
of 30 km of granite, therefore, can scarcely be readily 
accepte<l 

Length of Glaciers —The work of the International 
Glacier Commission, which from 1894 until 1913 pub¬ 
lished an aimual report on the variations in lengths of 
certain glaciers, was mtemipted by the European War 
Its work has now been handed over to the Hydro- 
logical Section of the International Research Council 
In order to make up with arroars before the resump¬ 
tion of the annual report, a statistical account has 
now been published of the observations from 1913 to 
1928 (Bapport de la commtsston deA glaciers, BuUettn 
14, Section d'Hydrologie Union O^od^sigue et 
G^physique Internationale, Venice, 1930) Qlaoiers 
are grouped geographically and variations in length, 
where they have ooc urroil. are given to the nearest 
half metre In some areas only one figure can be 
given for the whole period of the War Tlie observa¬ 
tions come from various sources, and mrlude the 
French, Swiss, and Italian Alps, Sweden, and Norway 
A supplementary report on more scattered and loss 
complete data is promiseil The general impression 
given by the figures is one of retreat, but there ore 
notable exceptions Tlie most strikmg is perhaps th'® 
frequent record of the advance of Norwe^n glaciers 
since about the years 1921 and 1922 In the scanty 
Swedish records there is nothing comparable Alpme 
records show very variable conditions, but the mcreaee 
of the Mont Blanc glaciers was most marked about the 
years 1914-20 Several of the glaciers of the Rhone 
basin showed an mcreose towards the end of this 
period 

The Measurement of Spark-over Voltages by a 
Sphere-gap — In the Scienti^ Papers of the Institute 
of Physical and Chemical Research, Tokyo, vol 14, 
p 278, Nov 1930, T Nishi and Y Ishiguro give a 
helpful account of the anomalous phenomena when 
spark over voltages are employed mr measuring the 
electnoal pressure In high pressure engineering it is 
common practice to measure the crest value of alter¬ 
nating pressures by means of a spark gap with 
spherical electrodes It generally happens, however, 
that a few stray and erratic sparks occur at low 
voltages before the ^p gets mto the condition where a 
definite steady voltage always produces a spark. 
When the electrodes are small the prelimmary sportu 
at low voltages do not often occur, euid rarely affect 
orchnary testing Neither do they occur when the 
spark gap is very small compared with the radius of 
either electrode With spheres a metre in diameter, 
placed a metre apart, the first flash-over occurred 
at a voltage which was 6 per cent less than that ob- 
tamed m the subsequent tests, all of which gave 
practically the same result VHien the surfaces of 
the electrodes were carefully deemed by a doth 
Soaked m alcohol and the test repeated, the first fiadi 
ocourted when the pressure was 30 per cent less ^haoi 
its*^normal wdue, next occurred when the pressure 



324 


NATURE 


[Fkbbuaby 28,1931! 


VM 12 per cent under the normal, the subeequent 
flaahee occurring at practically the eame volta^ 
Washing the surface with alcohol waa very effective 
in lowering the pressure at which the preliminary 
sparks took place The ciinous beliaviour of the 
sparks is attributed to the surface conditions , but the 
exact eailse the authors were unable to determine 
They advise that the first few readings for a fixed 
spark setting should be rejected and only the stea^ly 
value given 

An Electrical Pendulum — A novel electrically 
maintained pendulum which was exhibited by the 
British Thomson Houston Company at the recent 
Exhibition of the Physical and Optical Societies is 
illustrated in Fig 1 A primary cod A carnes a 
high frequency current generated by a valve m the 
box , a secondary coil B, forming with its condenser 
C a aeparately tuned circuit. i« suspended from knife 
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edges, so that when swinging to and from 4 the 
coupling between the two is varied periodically 
The electrical constants of tlie circuits are so chosen 
that the natural fre<|uency of the secondary is higher 
than that of the primary when B is at the outwanl 
point of its swing At this position the two currents 
are m phase, and B is attracted, but as it approaches 
A an abrupt change of phase of almost 180® takes 
place when the coupling has increased to a certain 
ontical amount, so that the force between the two 
becomes repulsive Simultaneously the frequenoy 
assumes a higher value On the outward t>ath of B 
the converse changes occur, and ho the swinging is 
mamtained The two values of frequency are 
shown by the alternate hghtii^ of two lamps con 
nected to separate cods Fj and which are tuned by 
small condensers The abrupt phase*rhanges are 
those which give rise to the well known ‘ double 
click* effect obtameci with resonant oirciuts 

Trajectories of Electrons in Valves—It is of some 
im^rtanoe in coimexion with ^thermionic devices 
to be able to find the paths of electrons within the 
apparatus Wlien small quantities of gas are of no 
consequence, the orbits may readily be demonstrated 
bty their optical effects in the inter electrode apaces 
—as, for example, has been done by E Briiohe 
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m a recent test of Stermer’s theory of the aurora 
(I>te NaiurtinsscnacAa/fcn, Dec 12)-—but for vanoua 
reasons this method is not always permissible, and 
possibly not always accurate An arrangem^t due 
to Mr A J Maddock, of the British Thomson Houston 
Comp€uiy, which was shown at the recent Exhibition 
of the Physical and Optical Societies, still enables the 
points of impact of electrons on an euiode to be found 
m a high vacuum The anode is coated with carbon, 
which becomes strongly incandescent at any place 
where there is a concentration of the electron becuns, 
rendering it very easy to show, for exanfiple, the 
effect of the gnd potential m concentrating the 
beams to a greater or less degree The actual valve 
exhibited had an M shapied oxide coated filament, 
and was operated with an alternating anode potential 
of 700 volts peak value 

LevuHnic Acid and Esters —Sati and Shao^Yuan 
Ma m the December number of the Journal of 
ih^ Atncrtcan Chemical Socieiy describe a simple pro¬ 
cedure for the preparation of levulinio acid from oom- 
mercial glucose depending on the hydrolysis with 
boiling hydrochloric acid An intermediate product 
is oxymethyifurfural A yield of 160 gm per kilo of 
glucose was obtained, after distillation under 7 mm^ 

f ressure, as large glassy crystals, meltmg at 33® 36® 
'rom the acid, seven esters were prepaid by direct 
esterification , they were obtained highly pure and 
their simple physical constants determined The 
work was came<f out at the National Tsmghua Um- 
voraity, Peiping West, China 

Hydroxylation and Peroxide Production during Slow 
Combustion of Ethane —The ‘ oham theory ’ of reac¬ 
tions has proved very fertile m acoountmg for many 
experimental results otherwise difficult to understand 
Peroxide formation is lieheved to play an important 
r61e m oxidation processes by determining the length 
of certain reaction chains, if not as the initial stage m 
the process itself W A Bone with 8 G HiU {Prod 
Boy Soc , 129 A, 434 , 1930) have re examin^ the 
slow combustion of ethane to see how far the view 
might still be held that the process is one of progressive 
hydroxylation Peroxide formation was observed 
concomitantly with aldehyde formation, but no evi¬ 
dence was found that peroxide production ooouired 
in the initial stages of the reaction and was not a 
pruiiuct of oxidation of the aldehyde While the 
hydroxy lation theory was confirmed, the exact r6le of 
the peroxides detect^ must remain uncertain 

Absorption of Hydrogen by Nickel—Contrary iff 
wliat IS observed with other metals, and also to the 
hypotheses of Hallwachs and Hermann, absorption of 
electrolytic hydrogen by nickel wire is accompanied by 
increase m the electrical resistance of the metal The 
results of an mvestigatioii into this matter by Fran- 
zini, recently described in the RendioorUt of the Royal 
Lombonly Institute of Science ar>d Letters, show ako 
that the temperature coefficient of the resistance os 
diimnished as a result of the absorption of the hydro¬ 
gen When the gas appears to be uniformly distn- 
Duted throughout the mass of the metal, the relation 
between the increase of resistance and the amount of 
gas absorbed is probably linear, so that Ar/rsoF, and 
if V 18 expressed m volumes of hydrogen absorbed pey 
unit volume of metal, the constant c has the va^ue 
0 68x 10** If the gas is non-umformly duitnbute|di 
the increase in resistance is lower than that mdioat^ 
by the above equation The variation of the tempera¬ 
ture coefficient of the resistance m also, m all prob¬ 
ability, related linearly to the quantity of absoitied 
hydrogen 



2S, 1931] 


N4.TVRM 


325' 




The Origin of Bread Wheats. 

By Prof R Ruoai^s Qatkb 


A n immense amount of work has been done in 
' recent years m crossing species of cereals 
and investigating the chromosome behaviour of the 
hybrids These crosses mclude not only many 
cultivated and wild species of wheat, lye, oats ana 
but also mtergeneno crosses between these 
four genera, TrUteum, Secalct A vena, and ^gilope 
The results have thrown much light on the phytogeny 
of the bread wheats and their relation to other genera 
In all these genera the basal haploid chromosome 
number is 7, and each genus except, rye contains 
species with 2n, 4n, and ^ chromosomes It there 
fore seemed not unlikelv that in all three genera the 
hexaploid condition had been independently reached, 
through parallel evolution, and that the bre^ wheats 
had therefore been derived from crosses between tetra 
ploid and dioloid species of wheats, forming tnploid 
sterile hybnas in which chromosome doubTmg then 
gave nse to fertile hexaploid forms The recent work 
has, however, brought much evidence to show that 
the genera ASgilops and Trtttcum are very closely 
related as regards some of their species, and that 
^Eg%lop 0 cghndrtca is du:^tly or indirectly one of the 
ancestors of the hexaploid bread wheats or soft 
wheats This latter view was first put forward by 
Percival in 1921 on taxonomic grounds, and has now 
been strongly substantiated by genet teal and cyto 
logical work, confirmed by various other investi¬ 
gators Various workers now apuroximate to the 
view that the A and B sets (of 7 enromosomes each) 
m T vulgare came from the emmer (in) wheats, while 
the C set has been derived from ^gtlops cyUndr%oa or 
its diploid ancestor, and a fourth (Z>) set from ^ 
oiHita 

Popova (1923) foimd that much natural crossing 
took place m Turkestan, near Tashkent, where the 
hills were covered with wild 4BgUops cyhndr%ca, /E 
eqaofroBa, and AS orowso, which crossed freely with 
wheat in the neighbouring fields MgxUype s^iecieH 
showed numerous parallel venations, as indioat^ by 
the vanety names, Jlaveacena, ru6tgtno#a, olbeMcena, 
ferrugmea, brunnea, etc , in different speoies The 
wheats alw show parallel vanations, awned or awn 
less, smooth or pubescent, ears white, red, brown, 
etc Also ir%unc%al%a (in), like the hard (in) 
wheats, is resistant to rust and has a solid straw, 
while the other three speoies of ^Ggilops mentioned 
are affected by rust and have a hollow stem, like the 
soft (ftn) wheats 

*The chromosome numbers m more than twenty 
species of AEgUops have now been counted, chiefly by 
Schiemann (1928) and Sorokina (1928) Among the 
<liploid speoies (2n « li) are s^uorrosa, AS epe&ndes 
and /S caudata, while AS trxuncuU%9, A cyhndnca, 
and M tienfrtcosa are tetraploid, and AS erossa and AS 
/Jircomomco are hexaploid AS crossa from Turkestan 
however, tetraploid Zhukovsky divided the genus 
into nme sections In ^ each of these sections the 
chromosome number is uniform, but the sections 
do not oomoide with chromosome numbers, as is 
the case m "TrUxeum Asia Mmor appears to be tho 
centre of distribution of the genus, but evidmtly the 
classifloation of the speoies mto sections has not yet 
reached a definitive state 

Crosses have been made between three subspecies 
M tn0mo%al%9 (n = 14) ahd two of rye (n=7), by 
Karpeohenko and Sorokina (1929), using the rye as 
itiale parent The Ff grams were mostly shrivelled 
and the hybrid plants reaem^ed ASguops in the 
rnamrity of thsir charaoters, but the fragility of 
tachiB tax rye wag dominant The 21 chromosomes 
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m meiosis showed 5-7 bivalents, with the members of 
each pair end to end Occasionally a trivalent of 
three chromosomes arranged temdem was seen 

Phihpchenko (1930) m^e a study of the develop¬ 
ment of the ear in different species of wheat, ASgdops, 
and rye He was so impressed with the fact that m 
Trxtxcum monococcum (n=7) the development is 
different from that of the in and 6n wheats and more 
like rye, that he proposed to regard it as representing 
a separate genus, Monococcum The systematist’s 
view has been that T monococcum (and the wild form 
T osgUopoxdee) stands apart from other Bjiecies of 
TrUxeum To place rt in a genus by itself seems, how¬ 
ever, rather an extreme action Phihpchenko found 
that the ear development m the hard (in) and soft 
(6n) wheats was very similar, while the differences 
between Monococcum, TrUicum, and SSecale appear 
very early On the contrary, m ASgtlops equarro^a 
n-7), JS otfcUa (n=14) and AS crassa (n-21) he 
ound no important differences in ear development, 
from which it is concluded that polyploidy has no 
influence on ear development m either Trtltcum or 
AqtlopM 

Vavilov and Jakushkma (1025) reported on a study 
of T perineum Vav and its hybrids with other species 
of wheat, with ASgdopa species, and with rye This 
* Persian wheat ' was obtained at Moscow in 1902 
from Haage and Schmidt, who had it from a firm 
in Moscow in the "nineties It was a black awned 
spring wheat, very resistant to mildew, and show* 
mg considerable immunity to rust Vavilov m 1916 
found m Persia a senes of varieties with black ears, 
pubescent, bearded, of the type of soft wheats, and 
Zhukovsky discovered in Turkestan a great diversity 
of varieties of this species T peraxcum is tetraploid 
and placed by Percival in T dxcoccum, but Vavilov 
regards it as forming a link geoCTaphioally between 
the Asiatic group, nsing to T vmgate, and the Afro 
Mediterranean tetraploid wheats It produces a 
dirty brown flour without the yellowness of the durum 
wheats, the bread being more like that from ryo in 
appearance but having a peculiar flavour Although 
tetraploid, it shows a number of characters belonging 
to the soft wheats It produces fertile hybrids with 
other in wheats , but markedly sterile hybrids with 
6 n wheats, and still more with T monococcum, as well 
as m crosses with AJgxlopa trtuncialia and rye 

In 19U Tsohermak (1929) found m Greek 
Theatre at Palermo, and afterwards as a weed m the 
Ajppian Way at Rome, the wild T vtllosum or SeccUe 
vuioaum, which Bleier showed to be diploid It was 
used as male in crosses with T apelta (n^21), T 
durum (n = li), and especially T turgtdum (n==14) 
The latter hybnds were mtermediate and mostly 
sterile A few stronger plants were obtained from 
unprotected seeds The strain was more fertile m 
F, and F^, but showed no segregation This is 
probably an amphidiploid with (14+7) x 2 =42 
chromosomes, but the number has not been counted 
The first observed case of this kind in wheats will be 
referred to later 

Some of the wheat rye hybnds which have been 
mvestigated throw important light on the relation¬ 
ship of the cereals and the general manner m which 
the hexaploid wheats may have arisen W P, 
Thompson (1926) studied the cytology of a wheat- 
rye hybnd The cross was easily mue with certain 
varieUes of T vxdgare, producing a very vigorous F,* 
which was not quite sterile Its chromosomes num« 
becM £1+7=28 The heterotypic metaphase in 
meiotes was very irregular There were often one or* 
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two, but rarelv three, bivalente. Most of the ohromo* 
somee divided m the second division, but many lag¬ 
ging chromosomee formed extra nuclei It was oon 
eluded that probably none of the rye ohromoBOines 
are homologous with those of the wheats 

The expernnents on rye-wheat hybrids {S cereaU x 
T vulgare) which Meister has makmg for a 

number of years at the Saratov station on the Volga 
have yield^ importcuit results Among the prac¬ 
tical results has oeen the production of wheats with 
valuable rye characters, such as early ripening and 
winter hardiness Meister also obtained a constant 
mtermediate fertile hybrid m It has since mam 
tamed its type, and the plants recently exarmneKl 
by I^viteky and Benetzkaia (1929) showed 56 chromo 
gomes It IS thus on amphidiploid with (7 +21)x2 
ohromoaomoH Meister and others have shown that 
the F-^ probably do not pollinate themselves, hence 
there is probably apogomous development of cortam 
B\ ovules with the somatic chromosome number, this 
number being doubled m the first mitosis of the egg 
cell It was found that m the embryo sac of the f\ 
the ohromogomes do not conjugate but about 28 
imaa to each pole, so that eggs with 28 chromosomes 
must be formeil The moioHW m the pollen mother 
cells of the amphidiploid shows 28 bivalent chromo 
gomes, but notwithstanding this balanced condition 
there are many irregularities from lagging chromo 
somes and disintegration of certain chromosomes 

Perhaps the most strikmg cases of an amphidiploid 
hybrid, however, and the first of their kind, were 
obtain^ by Tsohermak and BJeier (1926) Prom the 
orossea ^gilopa ovcUa x T dtcoccotdea and ^ ovaia x T 
durum, constant octoploid forma were derived by 
ohromosorae doubling m the produomg plants 
with nonnal chromosome pairmg in later generations 
The frequency with which such forma can arise from 
TrUtcum crosses strengthens the view that 
the hexaploid wheats actually did arise from such a 
cross between tetraploid (emmer) wheats and a diploid 
species of Mg%lop8 In all the hybrids between M 
cyhndrtca and the 6n wheats there are constantly 
seven close pairs of meiotio chromosomes, from which 
Percival concludes (1930) that seven of the chromo 
somes of these wheats have been denved from the 
tetraploid ^ cyhndrtca 

Extensive studies of the chromosome behaviour in 
many hybrids between TrUtcum and jEgilops have 
also oeen made by Sax (1924), Jenkins (1929), Aase 
(1930), Long ley and Sands (1930), Bleier (1930), and 
others Bleier has recently concluded that pair 
mg of the ohromogomes in these hybndB depandg 
partly on the varieties chosen and partly on the en 
vironment He la less sanguine than some others 
that the f^enomona of pairii^ will furnish a suilicient 
key to chromosome homologies m the various species 
pauc supported the view that the hexaploid wheats 
came mim orosaee between emmer and Mgtlopa, 
based partly on chromosome pairing and partly on 
the foot that the charactera which distmguish the 
hexaploid from the emmer wheats are all found in M 
ovaia and ^ cyhndrtca 

Another mtereetmg line of evidence of relationslnps 
has been obtamed by Kagawa (1928, 1929) The 
volume of the pollen grains in the diploid JSf apcUotdea 
woe oompiurea with that of four tetraploid species 
In two of the latter aquarrfm and M trt/unc%di% 0 ) 
the volume was approximately double, suggesting 
that they migl^ M autotetraploids, while m two 
others (Ai evata and jS cyUricMSa) it was not In M 
eyUndrica x T dicocemn durmg meiosis there were 
aornetimee 1-4 end to end paira» and m M ovaia x T 
pohnttwn 1 or 2 such pairs Ocoasionally theohromo- 
someA in such a pair ^fere of unequal swe But 
moat interesting work was m carefully com- 
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paring the types the somatio ohromoaomea & 
ouB species of TrUtcum, jSgUope^ and Hord$um^ 
chromosome pairs in a species frequently show oon** 
stant difTerences both in length and in the poaitfoa oi 
constnctiona or spindle fibre attachments By these 
methods it was foimd that T monococcum has three 
long pairs of chromosomes (two of which have a single 
constriction and the third two constriotiona), uia 
other four pairs being progressively shorter, with 
characteristically placed oongtriotions T pofoni- 
cum had four similar pairs and others that were 
different By such oompansong of the chromosome 
sets m different species it was concluded that in T 
polomcunif T dxcoccum, and T vtUgare most of the 
chromos^ime types were represented by a amgle pair 
in. each ooll, anu sundarly that the te^aploid Mgwpa 
cyhndrtca could not have ansen from the doublma 
of the chromosomes in M BpeUotdcs While this work 
IB doubtless subiect to some revision, it seems to show 
that auto polyploidy has seldom occurred m these 
genera, but that higher chromosome numbers have 
usually appeared following crossing 

Watkmn, m a senes of papers (1928), has made an 
intensive study of crosses between T tu/rgtdum (4n) 
and T imlgure (6n) Among his oonolusions may be 
mentioned that the differences between the conspiou 
ous hexaploid types vtdgare, speltoid, and apeiia were 
due to throe factors, k, ana Ks, which were either 
multiple allelomorjihs produomg different degrees oi 
keeled glumes (the most conspicuous difference be 
tween turgidum and vulgare) from the round-glumed 
imlgarCf or moie probably three groups oi completely 
linked factors This view is supported by the foot 
that these three factors or factor groups all show the 
same linkage value with the factor for awns The 
factor Ka in dtcoccum is moreover identified with Ki 
m apclta, while similar factors K'K' are believed to bf 
earned by the extra chromosome sets of apdta Thus 
turgidum an<i durum are given the formula KK^ a^d 
vulgare (kk)K*K' By study of the cytology of re 
oiprooal baok-crosses of the turgidum-vidgoin 
hybnds with both parents, it waa found that 14 
turgidum chrumosomea pair with 14 of the vulgare 
The conclusion was reacned that the 14 chromosome 
pollen from the back crosses oarnes mainly turgidum 
characters, while the pollen with 17 21 chromosomes 
oarncH mainly vulgare characters The results did 
not disclose many factor differences between the 14 
turgidum chromosomes and the 14 vulgare ohromo 
somes with which they pair, leading to tne Sikggeet^on 
that a sunple polyploid relationship exists between 
these two species 

Huskms (1930) finds irregulanty m the meioms of 
T apeiia and T vulgare, and on this basis oxteaffs 
Wmge’s hypothesis of the ongtn of speltoid wheoi^ 
through irr^ular distnbution of certain chromosome 
pairs m the reduction division Thompson 
Robertson (1930) have also found m hybrids wfgare x 
apelta and imlgare y^compactum a oonstderable pro 
portion of pollen mother cells with one or a few Igggmfi 
univalent chromosomee, such c^ls being mucnfesi 
frequent in the pure species Similar results or* 
obtamed among the tetraploid wheats Such phenp 
mena mdicate complete homology between chromo 
somes which fad to pau Thompson has also sbowYi 
that m vanous hybnds between species with difTsmii 
chromosome numbers there is mshannony between 
the embryo and the endosperm with its additiopa 
set of maternal chromosomes, thus leading to dimr 
encee m reciprocal croasea i 

Percival (1930) has studied 33 hybnds between fodS 
tetraploid dSgtlops species (otwto, cytindnoa^ iri 
unctalta, and venirtcoaa) and vanous in. 4n, Md 
wheats, os well as hybrids between the four 
species themselves In hybnds between Mgdope i|pc 
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be flode A oertAin number of bivalent chromo 
somee, whtoh ere all tdoaynaptio or end-to^d In 
orofieea between ^ cyknonoa and tiie 6n wheats, 
however, he alwsye finds oonstanily 7 parasyndetio 
bivalents formed from the end to end arrangement 
by the ohromosomes swmging round to lie side by 
side This, as well as the characters of cyUndrxca^ 
pomt to the presence of 7 cyhndnca ohromosomes m 
the hexaploia wheats Hence telosynaptio pairing is 
regarded as evidence of a less complete homology or a 
more distant relationship between the members of a 
pair than is parasynapsiB 

The hybrid ^ cyl%ndr%ca x ^ ventr^coaa is stenle, 
but Its characters show remarkable resemblance to 
those of T EpeUa In meiosis there are 5 7 bivalent 
ohromosomes, chiefly parasyndetio but some telo 
syndetic, indicating that one set of chromosomes are 
homologous m the two species The two types of 
pairmg are also described m various species hybrids 
by Aase Percival also considers T a%cocco%dea (4n) 
to be an autopolyploid of T osgilopovdeBj and con 
eludes that the emmer wheats are probably autopoly 
ploids from the Euikom wheats These conclusionB, 
however, require further evidence 

Nishiyama (1930) has described simtlai conditions 
in crosses of AverKt species A fatua (n-2\) y<A 


(n«^21) mves a hybrid with 21 paras}nidetie 
bivalents m meiosis, leading Percivsd to conclude that 
cultivated oats was derived from the wild f€Uua, 
while A barhata (n =*7) xA sier%l%€ gives telosyndetio 
pairs 

Watkins (1930) has just published an extensive 
critique of ell the work on wheat (^Jaur Genet , vol 
23, No 2), m which he pomts out difliculties with the 
theory of cumulative factors for size inheritance as 
applied to wheats, and shows that the chromosome 
behaviour of hybrid cereals requires further study 
While the details therefore remain unoertam, there is 
evidence for concluding that the ongm of the hexa 
ploid wheats has involved mterspecifio and inter- 
generic crossing, with allopolyploidy and probably 
also autopolyploidy, combined with the occurrence of 
numerous parallel imit mutations 

A recent study of the related grass genus Agropyron 
by Peto {Can Jour Research^ vol 3, p 428) agam 
shows 2n, 4n, and fin species (n —7), with evidence of 
natural hybridisation between species havmg the 
same or different chromosome numbers This con 
dition is probably very similar to that under which 
the wheats ovolv^, except that the hexaploid wheats 
may have arisen entirely under conditions of cultiva¬ 
tion 


Upper Atmosphere over India 


mexpensive type of apparatus for obtaining 
^ readings of pressure and temperature at great 
heights m the upper atmosphere which was invented 
by the late W H Dmea m 1907 has been employed 
in many countnee It has been used with one minor 
modification at Agra (Qerlanda Bextrdge zur Qeophyetkf 
vol 26 (1930), pp 266-278, by G Chatterjoe and N K 
Sur) 

In Dmes’s apparatus the graph of each record, 
temperature and pressure being the ordinates and 
abscisseo, is traced oy a sharp non rusting steel point 
on a silvered copper plate little larger than a postage 
stamp, the motion due to variations of pressure being 
provided by a small aneroid box and those due to 
chemge of temperature by the expansion and contrac 
tion of a rod of German silver Difficulty woe ex¬ 
perienced at Agra m obtaining a continuous scratch 
on the recording plate, especi^ly when the sounding 
balloon earned the instrument into the stratosphere, 
which IS there reached at a higher level them over the 
Bntish Isles, and is in Consequence much colder It 
was found that the substitution of a deposit of colloidal 
graphite on glass, for the mlver sunace, overcame 
this tendency, and allowed very sharp records to be 
dbtamed with only slight pen pressure 


Owing to the rapidity with which rubber balloons 
ponsh in India, Vulpro tissue balloons (see Nature, vol 
124, p 793 , 1929) were substituted for them in 1926, 
since then balloons have often risen os high as the 
stratosphere, and the number of observations obtained 
permits of a fairly detailed account of the seasonal 
changes of temperature between the level of the 
ground and a height of 20 km 
The monsoon season m India (June to September) 
was found to be decidedly the hottest up to nearly 
14 km , and at this secison the lapse rate of tern 
perature is higher between 12 km and 16 km than 
lower down, a stato of affairs believed to be due 
to a difference of origin of the air above and below 
the average level of the cirrus clouds (12 km ) 
The base of the stratosphere (the ‘ tropo pause *) 
appears to be found at an average height of about 
Ifilon or 17 km at all seasons, but its mean tempera 
ture has an annual vanation with a minimum of 192° A 
at about the end of the ramy season The lowest value 
obtained at Agra so far is 181° A at a height of 16 6 
km on Got 4,1928, which equals the lowest yet found 
—at a slightly higher level--over Batavia m 1923, 
which for long was regarded as the lowest atmosphenc 
temperature observed anywhere in the world 


‘Sea Trout’ or ‘Bull Trout’? 


brown trout and the sea trout, possibly members 
of one plastic species, have been the cause of much 
controversy Laving under widely varying conditions 
and possessing very different habits, they show differ 
onoee in appearance which have mven groimd for 
much * n^litting * m the past Furthermore, because 
they have oome much imder the eye of observant 
ongl^, zbany without the knowledjM of a trained 
bidofl^, who bimsc^ is always m mffioulties when 
dedding where a * species * ends and where it begins, 
It 18 nMmvd that the popular accounts of these fiisb 
Have shown very divergent o|nnions That they are 
*^peotfloal}y indistinguishable is perhaps the general 
consensus of opmion at the present day, but there has 
still bem a oertam amount ol indeoimon as to where 
exao^ to pLaee the so called * bull trout' of the 
Tweed and other nvors 
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A ontioal examination of the sea trout of the nver 
Tweed * comes theiefore as a welcome addition to our 
knowledge of this mterestmg species Mr G H Nall, 
of the Sottish Fishery Board, has shown that the 
sea trout of the Tweed exhibit a marked difference 
from those of many other Scottish nvers m the great 
rapidity of their growth during sea bfe As an exeunple, 
the average weight of a fish in its third sea summer 
for the Tweed is 7 lb 7 oz , as against 3 lb 6 oz for 
the Howmore, 2 lb 13 oz for the Ailort, 2 lb 0 Oz. 
for the Forth, and 2 lb 3 oz for the Spey Similarlv, 
for fish in their fifth sea summer the average wesmt 
for the Tweed is 12^ lb as against the highest of 0lb 
7 oz for the Howmore omon^ the above four rivers 


' • PMisrlM, Scotian^ Salmon Flab .1929, No 9 Sea Tfout of the 
Bttirer Tweed ByO Herbert Nall (l^doa H " 
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Ck)iaoident with thu rapidity ot growth u a short 
span of life, and conawjuently few Bpawmng operations 
There is an indication that the Tweed sea trout travel 
very far afield during their sojourn in the sea, which 
may account for their great growth , marked fish have 
been recovered from the South Esk, from off the 
Norfolk coast, off the Dutch coast, and off the Jutland 
coast of Denmark, though the numbers of recaptures 
from each place so far only amount to single fibres 
Owing to the divergent characters of the spawning 
grounds in a nver with so large a number of tiibu 
taries ais the Tweed, and since the fish may stay close 
to their home neighbourhood or range very far afield 
during their ^ life, it is possible that various tyjies of 
fish may become apparent As a result of his exam 
inations, Mr Nall comes to the opinion that “ there 
IB no evidence to justify the old belief that the Tweed 
has two or more distinct races of sea trout ” He con 
eiders, however, tliat the soa trout of this nver un 
doubtoilly do form a well markeil local race, siinilai to 
that found in Northumbrian nvers to the soutli , but 
that this does not warrant them being considered a 
<hfferent species as the name Salmo eriox would imply, 
noi IS the name ‘ bull trout ’ appbcable, since it is a 
term auphetl m different districts to very different 
types of fish and is therefore misleading 


University and Educational Intellig^ence 

Bjrminoham — In his annual report to the Court 
of Governors, the Vice Chancelloi, Sir Charles Grant 
Robeitson, wmounces that during the post session 
the upwartl tendency in numbers of students at the 
University was maintained Tlie number of new 
entnes for the present session, however, shows a 
shght falling off Sir Charles Robertaon is of opinion 
that while the depression of tratio may have little 
affect on the numW of students enteiing the Uni 
vetBity, It has marked and far reaching effects on the 
student who has. m consequence, perhaps £10 a 
yeai less to spend on the amenities which mean 
BO much in a university education, os distinguished 
from mere university instruction Considering ttiat 
49 i>ei cent of tlie students hold scholarships or 
have aasistanoe m meeting the expenses of their 
university oaiwrs, and that about 53 per cent began 
their education m elementary schools, it will be 
understood that such a curtailment of spending power 
affects many “ Hence particular!v in hard times, 
it 18 wise as far as possible to remember that expendi 
turo on Library, Refectories, and Hails of Residence 
have their educational values In principle, the 

application of university income to promote activities 
or create opportunities, so as to secure that a uni 
versity education, and not merely university instruc¬ 
tion, IS provided, is as justifiable as the allocation 
of that moome to soholarahips, exhibitions, lecture 
rooms, or apparatus ” Reference is made to the 
increase m the Government grant to the University, 
A|id It i« suggested ^at about hfdf of this should go 
bo mcredse the salaries of professors The voluntary 
medical examination of mtendiqg women students 
lias proved «o satisfactory that the women avail 
bhemselvea of it, and it is suggested that a similar 
opportunity should be given to tiie men students 

Prof S W J Smith has been appointed to repre 
sent the University at the Clerk Maxwell Centenasy 

Cambndge in Goober ^ 

Cambaidok —The Appointments Committee of the 
Faculty of Biology * A ' has appointed Mr W B R 
King, of Magdalene College, to bf University lecturer 
m geology The Faculty Board bf Biolo^ ‘A’ 

Na8200,Vor. 127] 


has appointed Dr. H Godwin, Mr J Gray, of Kang'it 
Cohege, Dr H H Thomas, and Dr, F F Blaokmanr 
of St John’s Collie, to be members of the Botanic 
Gardens Syndicate 

London —The London County Council haa in¬ 
formed the Umversity that the Council’s block main¬ 
tenance grant to the University in each of the four 
acaiemic years, 1031-32 to 193^35, will be £125,000, 
Tills IS an increase of £20,000 on the Councirs grant 
for the ciurent year and of £44,000 on that for 1929^30 

St Andrews — Dr D F Cappell, lecturer in 
Tiathological liiatology in the University of Glasgow, 
h€i8 been appointed professor of pathology m ^e 
University oi St Andi’ews in succession to Prof 
Sutherland, who retired at the end of last academical 
year Dr Cappell graduated in the Umvereitv of 
Glasgow as MB, Ch B , m 1021, and has smee been 
engaged in teaching and research work in patholc^y 
m the University of (jlasgow 

Wai Ks —Five followshqis, each of the annual value 
of £200 and tenable for tuo years, are being offered 
to grailuates of the University of Wales ApjMications 
should be sent, by, at latest, June 1, to the Registrar, 
Uiiiversitv Registry, Cathays Park Cardiff 

An election to Beit fellowships for scientific research 
will take place in July Only candidates lesa than 
twenty five years of age are eligible The latest date 
for the receipt of applications (which should be sent 
to the Rector Imperial College of Science South 
Kensington, S W 7) is April 14 

^ The following scholarships are being offered by 
King’s College of Household and Social Science a 
‘Carl Meyw value £80 a year, tenable for three years, 
and a ‘Minor College*, value £40 a year, tenable for 
three years Particulars can be had from the Score 
tary of the College, Campden Hill Road. W 8 

Tate and Morgan scholarships for the session 1981- 
1932 are being offered by Battersea Polytechnic, and 
the examinations for them will be held on June 9 and 
following days The scholarships will be tenable for 
two or three >ears The yearly value of each will be 
from £20 to £30, with free tuition Particulars are 
obtainable from the Principal Applications must be 
made, at the latest, by April 18 

Notice la given by the Faraday House Electnoal 
Engineenng College that exaramations for the Fanuiay 
find Maxwell scholarships will be held on Mar 31> 
April 1 and 2 The annual value of the former 
scholarship is 80 guineas and that of the latter 
60 guineas The scholarships are tenable for two 
years in the college and one year in works Particulars 
are obtainable from the Registrar of the College, OS 
Southampton Row, W C 1 

The Board of Education is a|^n prepared to 
receive applications for Full Time Studentships from 
teachers desiring financial assistance in order to 
attend approved full time courses of advanced study 
at universities or other institutions at home or 
abroad The amount of grant is fixed by the Boart^ 
and cannot exceed £100 for on acodenuo year The 
course proposed, if academic, should be of 
graduate type, but the Board la prepared to consider 
also proposals involving travel or the praotlciJ study 
of industrial conditions connected with the teaching 
of technical subjects AppHoations Jfor the yeax, 
1931-32 should be made before May 31 Further 
information and application forms can be obtained 
from the Board of Education, Whitehall, Lond^ 
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Birthdays aod Research Centres 

Feb a 8 , 1858 .—Mr J SwumimNE, FRS, past 
preeidmt of the Institution of Electrical Engin¬ 
eers and of the Faraday Society 

My present investigations are on the behaviour of the 
wat^ balance and the photography in relief of micro 
scop 10 objects 

Farther research is little more than mtellectiial 
exercise, since humanity is too ignorant to utilise it 
well because natural science is immeasurably aheeul 
of other branches of knowledge Human happmess 
mvolves first a scienoe of sociology, and this is scarcely 
begun People do not know it exists, and think 
important questions can be settled without study 
On social questions people ore not merely ignorant, 
they are saturateil with wrong ideeis and prejudices 
and are full of negative knowledge The history of 
early Greece is vague , but, wo may take it, applied 
sociology, m the form of modem governments, is more 
than two thousand seven hundred years behind ap 
plied natural science 

Mar a, 1870 —Sir Frederick W Kekblb, CBE, 
F R 8 , controller of agricultural research, Imperial 
Chemical Industries, Ltd , formerly Sheraniian 
professor of botany in the IJniversity of Oxford 

The investigations on which I am now engaged are 
twofold in object The chief senes, which is being 
earned out m co operation with the agricultural 
research staff of Imponal Chemical Industnes, Ltd , 
18 concerned with the improvement of arable and grass 
land and the more profitable utilisation of pastures and 
meadows, a subject which, apart from its scientific 
mtereat, has a far reochmg importance in relation to 
the welfare of Great Bntam and the Dominions of 
the Empire 

The second subject is the cheiiuoal and other means 
wiiereby the plant body is integrated so that, made up 
of similar parts havmg no apparent nervous ties, the 
organism nevertheless behaves continuously as a 
whole, CO ordiuatmg the activities of the several parts 
m what appears to be the general mterest of the 
plant Itself 

Mar 7 , 1869 —Prof Ernst Cohen, For Mem R S , 
professor of physical chemistry, University of 
Utrecht 

The mvestigations I have earned out dunng these 
last few years with my collaborators, Drs Moesveld, 
Helderman, Brums, Douwea Dekker, van Dobben 
burgh, Kooy, and Bred^, have shown that the physical 
and physico-chemical constants of chemtoally pure solid 
substances hitherto recognised are values which refer 
very often, if not always, to metastable mixtures, 
which oontam two or more modifications of those 
substances m unknown proportions These sub¬ 
stances are physxoaUy impure As a consequence of 
bhia fact, errors of < 5 , 10 , 100 , 200 and more per cent 
in the physical and physioo chemical constants of 
Mioh substances may occur We ore now studying 
methods whereby the ckem%caUy and phyeicaUy pure 
stable and metastable modifications may be prepeu^ 
and their physical ai^d physioo-cheimoal properties 
8aoertamed 
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Societies and Academies. 

London 

Royal Society, Feb 19 —A J Allmand and L J 
Bur rage The discontinuous nature of the process of 
sorption of gases and vapours by porous solids A 
summary is given of results obtained either at low 
pressures or by a new ‘ retentivity * technique, mdi- 
oating the presence of discontinuities m the adsorption 
isothermals and isosteres of vapours on charcoal The 
technique is described of a simple static method for 
the determination of adsorption isothermals, which 
permits of the detailed examination of a hnut^ pres¬ 
sure range being rapidly cEurried out Breaks m the 
isothermals were fniind m all cases Measurements 
with silica gel and with benzene, carbon tetrachloride, 
and water also showed discontmuities, rudimentary or 
slight m the first two cases, but very pronoimcod with 
water A view of the mechanism of the adsorption 

f rocess is outlined which has features in common with 
'olanyi’s modified theory and with recent suggestions 
of Semenoff Distinctions are made between the be 
haviour (a) of activated charcoal and of silica gel and 
( 6 ) of water (molecules natural dipoles) and of carbon 
tetrachloride (molecules without dipole moment) — 
L N G Filon and F C Hams The photo elastic dis¬ 
persion of vitreous silica Double refraction was 
measured for a senes of well detennmed wave lengths, 
the load on the specimen romainmg unaltered through¬ 
out each set of observations The results show ( 1 ) 
that the law of photo elastic dispersion in silica vanes 
slightly with tne load applied, so that the usual 
assumption that the double refraction is proportional 
to the stress cannot in this case be exactly true, ( 2 ) 
tliat the curve of photo elastic dispersion shows 
marked and highly localised oscillations , (3) that 
these oscillations ore very probably duo to some 
natural penods of the molecules —C G Darwin Ex¬ 
amples of the uncertainty prmoiple Observations 
with electrometers and magneto meters conform to the 
uncertamty pnnnple of Heisenberg —G B Deodhar 
Some investigations in ROntgen spectra (1) The Kn 
and groups of the elements silicon, phosphorus, 
sulphur and chlorine have been studied —(2) A large 
number of sulphur compounds have t>een examm^, 
and it is found that considerable changes m the relative 
intensities of the jtfj and lines take place from sub¬ 
stance to substance —(3) The fine structure of the K~ 
edge of Hiiic a is recorded and measured by using quartz 
as the analysing and absorbmg substance The ob¬ 
served fine structure may result from the ejected Jf- 
eleotron stopping in one of the possible virtual electron 
orbits in the SiO, molecule, as has been suggested in 
the mvestigation of the spectra of sulphur compounds 

Physical Society, Jan 10 - T L Ibbs The mflu- 
ence of low temperatures on the thermal diffusion 
effect Measurements of thermal diffusion on the 
followmg gas mixtures at temperatures between 15® C 
and - 1§0®C are described helium neon , hydrogen- 
neon , helium argon , neon argon , helium nitrogen 
There is a general tendency for to decrease at 
low temperatures It is found, however, that for 
the pairs of gases helium neon and hydrogen-neon 
the change m ifc, between 15® C and -190° C is 
small Chapman’s theory is used to deduce approxi¬ 
mate values of the laws of repulsive force operating 
between unlike moleoules dunng ooUisions At low 
temperatures, molecules tend to become ‘softer’ 
and their behaviour is lees like that of ngid elastic 
spheres The ‘ hardest ’ molecules appear to show the 
OToallest variation m kt The mfiuenoe hehum in 
this respect on the value of for a mixture is clearly 
shosvn 
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Linnetn Society, Feb 19 — V S Summerbeyes 
The angiospermio flora of the Seychelles Arohipela^ 
The angiosperms of the Seychelles ntimber altogether 
479 Bpeciee, of which, after deducting 247 weeds and 
eeoapes from cultivation, 232 remain as indigenous 
These mclude 7 manne and S4 littoral species, the 
remaining 171 bemg inland m^ies Neither the 
manne nor the littoral species anord much mdication. 
of the ongm of the flora as a whole The fact that tho 
doknmant forest trees are mostly of Asiatic aflinity 
strengthens the indications that the flora of the Archi¬ 
pelago IS chiefly Asiatic in origin The total of 171 
inland mdigenous species is very small, oonsidermg the 
area of the grdup (160 square miles) This is probably 
due to the mtense oompietition between the species of 
an onginaliy much larger flora, consequent on the 
gradum reduction in area of a land mass of 20,000 
square miles to the present islands It is suggested 
that this took place relatively recently, since there is 
little evidence of siiecifio segregation as between the 
floras of different islands or island groups 

Dublin 

Royal Dublin Society, Jan 27 —A R G Atkins 
and H H Poole Photoelectric measurements of 
illumination m relation to plant distribution (4) 
Changes in the colour composition of daylight m tne 
open and in shaded situations Campbell's thm Aim 
cesium on silver vacuum cell was us^ with various 
coloured filters, the colour transmission curves of which 
were obtained by means of a monochromatic illumi¬ 
nator, and a Moll vacuum thermopile The photo¬ 
electric current was measured m the field by J H J 
Poole's neon lamp method The relative intensities 
of the various colours in shaded sites were compared 
with those found for the diffuse light m tho open 
The meaHurements clearly show the great relative 
abundance of green and of deep red light in woods, 
and the scarcity of blue light This cliange of spoctral 
distribution seems to follow closely the colour trans¬ 
mission curve for chlorophyll Measurements were 
also made of the relative colour mtensities of sunlight 
and diffuse dayhght m the open, under various con¬ 
ditions 

Pabis 

Academy of Sciences, Dec 29 —E Goursat 

Some mtograble forms of a Monge equation — 
H Dealandres Smiple relations of molecular spectra 
with the structure of the molecule Since 1919 the 
author has pomtod out that the frequency = 1062 5 
is a fundamental one in molecular and atomic spectra 
In the present paper now data are given in con¬ 
firmation, including some data based on the Raman 
spectrum —L Blaringhem and M Chopin The 
regulanty of tlie surface tensions of the fresh latex 
of Euphorh^ Lcukyr\8 In an earlier communica¬ 
tion, a descnption was given erf an mstrument capable 
of measuring the surface tension of very small 
quantities of a colloidal hqmd The wphcation of 
this apparatus to the measurement ot the surface 
tension of the latex of Euphorbia taihyna shows that 
tho surface tensions of this latex are unexpectedly 
constant and might servo to characterise the type 
Latioes from other plants gave different figures — 
Gabriel Bertrand and Mme Y Bcausemont The 
propcotion of zinc m the Uver of i^e rat m course of 
mwth. The percentage of zmo le highest m the 
liver of the new bom rat, graduaOy fallmg to about 
one-third m the adult rat—Cb Achard and M 
Piattrs The muomird! artioulai: luids Mucin from 
the aynovial fluid is characterised hy its high vioosity 
and percentage of sulfrfiur (0 7 per cent) —C de la 
Vallda Potmm The oonfortnal fepreeoutation of 
multiply connox-plane areas—C Giftton and G 
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Beauvais The reflection of eleotromagnetio waveb, 
A repetition of QftrbasBo's experiment on the reflec¬ 
tion of Hertzian waves by resonators with very ihoct 
wave-lengths (17 cm )—E Mathias The oomqaiOD 
between the effects of l^tnmg proper with those of 
fulminatmg matenal The author diatingmshee be* 
tween the effects of lightnuig, a current of eleotnoity, 
and those of the explosive compound (a chemiw 
substance) produced by the fia^ —Henn Lagatu 
was elected oorreopondant for the Section of JEtnral 
Economy m succession to the late M Grodlewski — 
L^on Pomey A problem put by Chasles (The 
generalisation of Pascal's theorem )—V Chepelefl emd 
M Lavrentieff Conformal representation —Henri 
MUloux A genered property of mtegral functions of 
mfinite order —A Buhl Dynanuoed considerations 
connected with wave geometry —Kao Lou A map 
of the sky m the Paris National Library This has 
been regaided as a Chinese m^ , but the author gives 
reasons agauist this view l^e date of the map is 
probably ad 1711 —J Ph Lagrula The homo- 
graphio formulas of vertioity and their direct develop¬ 
ment—Th V Jonescu and C Mihul The dieleotno 
constant and conductivity of ionised gases —Jean 
Louis Destouchet The theoretical mterpretation of 
the Davis Barnes effect This explanation is based 
on a formula ^ven by Stireckelberg and Morse — 
J J Trillat The phenomena of transformations of 
the nitrocellulose network I'heir generality m 
cellulose compounds —J Peltier R68eca*ch (m the 
flaws and vibrations ^ ferro-meignetio test pieces 
A modification of the method previously described, 
m which an amplifying arrangement and loud-speakei 
replace the galvanometer —Ch D4v4 A projector 
of alignment —George F Jaubert A reinforoed 
pseudo licjuid colloidal diaphragm, mtended for the 
electrolytic decomposition of water The diaphragm 
18 formed of metal gauze, with a colloid such as 
magnesium and calcium silicate (colloidal asbestos] 
deposited from suspension m a caustic potash solu 
tion by tho action of an electnc current The layer 
thus formed offers no resistance to the passage of the 
current or the electrolyte, but is quite impermeable 
to the gases (hydrogen and oxygen) With cells t€dcmg 
up to 5000 amperes the hydrogen obtamed is 100 per 
cent pure, but the oxygen oontaune about 0 5 per 
cent hydrogen —La Goldstein Atoms of reooU in 
gaseous medUa—R Charonnat Researches on the 
r61e of water in salts the aquo combmations of the 
ruthenium IV ammmes —G Darzens and A Ldvy 
Dimothylollj Ibenzylacetio acid and isopropylbenzyl 
valerolactone —L S Glichitch A now monooyolic 
sesquiterpene eJoohol, fokienol This new alcohol 
been obtamed from the essential oil of Pe-Mou, 
Foktenia Hodgtnsti, and was obtamed pur© throuf^ 
its formate Dehydrated by the method of L 
Ruzicka and J Meyer, fokienol gives 1 6 dimethyl 
4-i8opropyl naphthalene (cadalme) —F Durand 
and Lai-Wal Hsun The action of the hexohalogen 
benzenes on mixed oigano magnesiuzn compounds 
Hexamethylbenzene was obtamed by tho action of 
methylmagnesium iodide m large excess upon heza* 
brombenzene hexaphenylbei^ene was prepared 
similarly from phonylmagnesium bromide —P Fallot 
and M Blumenthal The tectonic mterpretation ol 
the north west of the Spanish Rif —P Rouged# 
The daily variation of the earth ourrents recorded at 
the Pare Samt-Maur Observatory—F, BordM Tht 
ram of mud of November 27, 1980 Anatyses prove 
the similanty of oompoaition betweea the dusti 
oolleoted at Pans and m the south of France The 
origin of the dust is doubtful, but northern Attk» 
appeals probable —Joan Plveteau i Thi^ distnbutfpo 
of Teleost fishes in large natural groups'—Ali4H 
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ll•ullUt t RwMttMhM on iha vanstaoiiB m the oolora- 
aod of pUcdte m the oourae of drying The arbuto* 
dda arbutme is the ohromogen of OrobuR mger — 
KmUe F. Terrolnei R Bonnet, P DsnmanTille, euad 
IdUe. G Mourot *^6 excretion of creative substanoee 
aa a function of the endogenous nitrogenous expendi¬ 
ture —P Chevey * An attempt to appfy the method of 
^beervation of the soalee to the study of the growth of the 
Osh in the Grand Lao du Cambodge and of Tonl4 Sap 
—Jean Loiseleur The properties of the biochemical 
constituents, especially proteins, in anhydrous solu- 
biotiB —A Blanchetitre The fermentative hydrolysis 
>f gelatine m its relations with the formation of the 
liaoipiperazmes —P Delanos The rdle of the por- 
oupme as a reservoir of the virus of the Moroccan 
spirochsate, Sp htspantcum var morocanum 


Official Publications Received. 

Bmines 

Tha Jouroat of tb« Institution of Xlaotncal EnKine^m Edited by 
P K Howell Vol 09, No. 409, January Pp 121 9V9+ixxll (London 
B and F N Spon, Ltd ) 10a Od 

Colony of the Gambia. The Annual Keport of the Department of 
Agriculture for the Year 1989-80 Pp. 79 (London The Grown 
Agents for the Oolonlea ) Aa 

Journal of the Royal Mloroeooploal Society Seriea S, Vol 00, Part 4, 
December xvl + 3R7 627 (london ) 10« net 

Amgueddfa Qeoedlaethol Oymru National Museum of Wales 
Twenty third Annual Report, 1980-30, prceented by the Oounclt to the 
Court of Governors on the 24th October 1930 Pp. 89 + 0 platee 
(Cardiff) 

Publications of the Dominion Aitiuphyslcal Obserratory, Victoria 
B 0 Vol 4, No Id Tile Orbit of H b 32990 (108 Taurl, Boss 1810) 
By 8 N UUL Pp 301 209 90 cenU Vol 4, No 17 The Wolf Rayet 

Hbara. Ry 0 S Beals Pp 271 809 + platos 10-11 20 cents Vol 4, 

No 16 The Orbit of Boas 8180 By W E Harper Pp 808 307 26 

cents (Ottawa F A A eland) 

The Presidential Address on The Influence of Physical Research on 
the Dereloptnent of Wireless, by Dr W U Bocloa, slvet) before the 
Institute of Physios on May 97, MSO Pp 18 (London Institute of 
Physios ) la. 


Kohiioh 

Oomptes rendus des travaux du Laboratoire Oarlsbarg Vol 

No 0 Pp 72+10 planches (Copenhagne U Hagerup) 6 kr 

Bmlthsonlan MisoellsneousCotleoUnna. Vol 82 No 18 A Note on the 
Skeletons of two Alaskan Porpoises. ByGerrttS Miller Jr (Pnbika 
tlon 3107 ) Pp 9 + 1 piste vol 83, No 14 The Supposed Occurrence 
of an Aslatio Goat Antelope In tbs PlelstocnDe of Colorado By Geirlt 
8 Miller, Jr (Publication 1108) Pp 2 + 3 plates Vol 89, No 16 
Three small Oolleotions of Mammals from ILspaniola By Gerrlt S 
Miller, Jr (Publication 3109 ) Pp. 10 + 2 pUtes. (Washington, D C 
Government Prinling Office) 

Report of the Secrets^ of the Smithsonian Institution for the Year 
ending June SO, 1980 (Publiestion 3078 ) Pp vB + 147 (Washington, 
D C Government Printing Office ) 


CAfALOOUCB 

Selected Works on Nstursl History, Including Periodloslsand Publtoa 
lions of the Learned Societies and an Importaul Collection of Linnaeans 
<Cfew Series, No 94 ) Pp. 00. (London Wheldon and Weeloy, I td ) 
Botany, Gardening and AKiicultore. (Short List B 7} Fp. 10 
(rx>Ddon Francis Bdwsrds, Ltd ) 

Catalogue of Books on Botany, Ecology, Entomology, Forestry, 
Natural History, Ornithology, Zoology, In verts brate and Vertebrate. 
Pp. 98. (London W and 0 Foyle, Ltd ) 

The Nickel Bulletin Vol 4, No. 9, February Pp 88-04 (London 
The Mond Nickel Co., Ltd.) 


Diary of Societies 

fRlDJYj FaiauAHT 87 

iMermmoir oa Blmtiuoal Ivoiiinu (West Wales (Swansea) Sub- 
Oentre) (at Electricity Offices, Swansea), at 8.-8 Leggett The 
Medloal and Surgical .^pUaations of Electricity 
NoftTB Mifr OouT iKwnruTtini or Emikhm akd Sumrozumi {at 
Hitting Institute, Newcastle Tyne), at 8.—Dr J Montgomerie 
Sonra Notes on Motor Baglne Beatings. 
iMamuncw or SnocroRAi. EnanniaM (at Chamber of Commerce, 
j BlrnrisighaniX at 0 80 —A Lakeipan The Oonatmoiton of an Amerloan 
Fhetoiy - 

Msimuanm LimnAJiT aim PsiLoaorHioan Rooutt (Ohamioal Beetlon), 

Oin Avp OOLoon Caucum' Amooiatiqn (Uanoheater Section) (Jointly 
v1^ lutttiitloB of Bubbtr lodoitry) (at MUton Hall. HanebMterX 
F TboWpaon and ■ V Biatoy OotoUTansed In the Rubber 
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WuT OoMaanJAMD Sooibty or pHcnura (at Workington), at T —Drr 
Q B Slottman Fnel Economy in Iron awl Steel 

SooiiTT or CHaujOAL ItnoceraT (South Wales Beotton) (at OardUf 
Technical OollegeX at 7 10.—A Watson The Work of the Building 
Research Station 

BLAOXBoaiv Tkxtiui Borirrr (at Blackburn Technical OoIlegeX at T 80 — 
J U Strong Some Modern Tendencies to Cotton Hanuftotorlng 
-^Fociitt or Crimioal InDunar (Newoastle'upon Tyne Seotfon) (at Ann 
strong Oollege, Nowcsstlc upon TyneX st 7 80 —Dr B Moore Fused 
Silica in Industry 

Jenoa Imrrnmog or BMoiwasaa, at 7 80 — W A Tookey Oil Engines 
for the Maritime Fishing Industry 

RorAL SooigTT or Msdioiks (^Idemiology and State Mediotne SeoilotiX 
at 8 —Dr F Hanaon Bahr The Epidemiology of Human TTypanoeo- 
mlsils 

Rovau iMSTiTUTioir orOaxAT Britaim, at 9 —Sir Francis Younghutband : 
The Re-Birth of India. 

Rotai Asronadtioal SociHTT (Qull and Tiseds BranohX~H Suttem 
Aircraft J ighb Alloys 

Sooirrv or Ohiuioal iRnnarav (South Wales Section) (jointly with 
Institute of Chemistry) (st Ihouiss Oaf^ Swansea) —Dr A. J 
Amour The Pathology of aome Indtulnal Poisonn 

IvsTiTUTioN or Blxtthioal BifoiiraRRa (at Armstrong Oullege, New 
castle on Tyne) —F J Baldwin Overhsad Line Work —More 
Especially In Connexion with the Grid (Students l^tCotureX 


SATURDAT^ FauRUARY 28 

Uatrimaticai Association (at Bedford ColIegeX at 8 — W J Dobbs 
The Correlation of Trigonometry and Geometry lu Elementary S< bool 
Mathematics 

RorsL iNBTiTUTioN OF Griat BRITAIN, at » —J BUphena A Poetry 
Recital 

iNSTirurr or Bkitish Founokyiikn (East Midlands Branch) (at 
Tochnloal College DerbyX at 0 —F C Kdwanls Tertiug Castings 
1 n«tititte op BRirisu Foundry win (Newcastle-on Tyne and Outrlct 
Branch) (at Neville Hail, Newcastle on Tyne), ftto 10 —0 B Pearson 
Tha Dalenoration of Grey Cast Iron on Beirealed or Prolonged 
Heating 

iNsriruTS OP Bnmgii FuirNnBTMKN (Wales and Monmouth Branch) (at 
Merchant Ventiipcrs TochulualCollege, Bristol), at 0 50 —W Jackson 
Interesting Moulding lobs 

Udll AeeociATioN or Enoinrkrs (at Municipal Technical College HulIX 
at 7 10 —Capt. A B Buttertieid Development of Diiatteuded Kaviga 
tion I ights 

MONDA 1, Marcs 2 

Royal Socirty, BniNnuRaa at 4 SO —Dr Balni Frashad Some Note 
worthy Examples of Paiallel Evolution In Iho Molluscan Faunas of 
South Eastern Asia and South America' liof 11 Briggs Tha 
ClassincalTon and Developroofit of the ( arbonaceuue MinenUs of 
Organic Origin —To 6« reod by titU nnfy - H V Lowry Properties 
of tbo Function Kin (*X —A C Aitken and A Oppenholm On 
Chailiers New Form of the Frequency Function 
Royal iNsriTimoN or Griat BRitAiN, at 0 —Geuoial Meeting 
8o< iBTv op Enoimbkhs (at Geological Society), at 0 —K Kllburn Scott 
The Careei of Matthew Murray 

Institution or Eliltrioai Rmunkbks (lufomial MoetingX at 7 — T C 
GlUiert and others DihcuHsloii on Earthing tenvg ArlltlcLal Earthing 
Institution or EmTHicAi Kh< inpkrs (^outh Midland Centre) (at 
Birmingham UnlveiHtty) at 7 -a W Melson A N Arman, and 
W Hlbhy Surga In veetigal Ions ou Overhead Line and Cable Systems 
iNtTiTUTioN or El acTiucAL Enoinprrs (Waitam Centre) (at Driaiol) at 
7 __j W Blsslk and H Rissik Heavy Duty Hectlfiers and their 
Application to Ti action Substallone 

Sooirty or CUBUIOAL INDDBTRT (I ondon Section) (at Chemical Society), 
at 8 —W H Gray Dr J W Trevan, and Miss II W Biinbndge 
The Chemotherapy of Antimony 

Rotai Imhtitut* or BBirisu Am HlTl«^^e, at 8 30 — Presentation of the 
Royal Gold Medal 

BRiTisn Pavciioi.ooioAi 8o( jity (Education Section) (at liondon Day 
Training OollsgeX at 8 80 —Miss M N Seai I Homo Contrasted 
Aspects of Psycho Analysis and Education 
HuMThRiAN Rocibty or IvONEKJM (at ApothfiLsnes Hall) at 9—A E H 
Woolf The Surgical Aspects or Diverticulitis (Huntciian OrationX 

TUESDAY, March 8 

Royal Oolleob or rnvairiANa op Lonikin at 0 —Siirg Cant, 8. F 
Dudley Some Lassous of the Distiibuilon of Infoctloua Dtaeasa In 
the Royal Navy (Milroy Lectures) (2X 
Royal iNariTurioK or Grnat Britain at 15—81i William Bragg 

lUcent BxperlmenUl Physics (4) AdhMlon(2) . - nu«i« i 

Royai SociNTT or Hedicinn (CYrthopeed ice Section), at 5 80 —Cllnicil 

ZwLooicAi Society of London, at 6 SO —H Zuckerman The Menatrol 
Cycle in the Primates HI The Alleged Bteedlng Be^n of the 
Priniataa, with apecial reference to the Chacma BalxK>D (Papio 
iwroarioAX—Hidor 8- 8 Flower Contributions to our Knowlwgo of 
the Duration of Life in Vertebrate Animals V Mammal■ —Ma^lm 
A Smith Description of a New Ganna of Bea Bnakea from Hie 
of Australia, with a Note on the Btructurea providing for CompIeU 
Clomin of the Mouth in Aquatic Snakea -K Le G Troughton The 
Occurrence of a Male and Female arampu$ yriffiu (DelphinW») at 
Sydney, New South Wa!ea,-Dr B Schwar* ^ *«"aion of ^e 
Genera and Speoiee of Madagascar Lemurldo^—Dr W J Dakin The 
Osmotlo Oonoentration of the Blood of ta/Nu-bynckiti eitUU and 
Rpiotratodut Jor9t4ri and the Signlflcanoe of the P^sloo-ehemkal 
Condition of the Blood In regard to the Sywtamatic PoaltioB of tha 
Holooephall and the Dipnoi —B- J Peaww 55* 

Hallpinw (Ooleoptera) Mr Omer Coopers Inveetigallon of the 
Freshwatera (Hngh Boott BxpadttkinX 
iNvrtronosc or Blbotbioal BNoufwnu (London Stodente SeotionX kt 
8.10^—0 C Paterson Address, 
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BoocJiio* Booiety (at 20 Gruivenor Gardena, B.W 1), at 4 SO and 6 SO — 
Study Circle 

Royal PBOTouHArarc Society or OnsaT BRiram, at 7 L Shand 
The lUlUn Riviera (Lecture). 

iMSTiTUTioM or AcTOHoBiLC EvoiKUM (at Roysl Society of Aria), at 
7 44 •li A Legroa Standardlaatlon 
LairEftTKR LiTKKAkv AND pHiuMopuiOAL SoojrTY (Ohenilatry Seottoo) 
(Jointly with Leloeeter Unlreralty GolleKO Uiologloal Society) (at 
unlveralty College, Lelceater), at A. R. Ling Poly 

aaocbarldna 

IvaTiTUTiuH or Blkttbical ENODfCKBe (Boat Midland Rub>0«ntre) (at 
Cotlnge of TochnoloKy Lelcfintcr).—H G Taylor Pbenomena con 
neoted with the Coneciloii of Current from Commutatorfl and Blip 
Rlnga, 

WEDNhSOAY, Mabch 4 

OaoLCHU4.AL SooiiCTY or LtONiioN, at 5 SO "W A Macfadyen The 
Geology of BrlUeh Somaliland (Lecture) 

IjnriTDTiOff or Bbcttrioal Kjroiiraiju (WlrelenA Seottoni at 6 —0 K 
Horton The Practical Correction of a Wlreleae Direction Mndcr for 
Devlatlona Due to the Metal Worlc of a Ship 
lamrOTloNor Hratino ani> VKMTiLATiNa ENoiRKKEa (at iO Hart Street 
W 0 1), at 7 — W E Fi'otwell Public Bathw and Waali Houaea 
Engineering Kfiuipmeot and Data 

Ihiititute or Mktai .4 (London Local Section) (at HB Pall Mall) at 7 SO 
—Dr C J Hmlthella Gaaei In Metala 
SociRTV or Pdui [( ANALvara and uturh Analytical CaaMieTi (Annual 
General Mtiutlug) (at Chemical SoLiely). at H —l^realdentiai Addreaa 
—Co b« rmti hy —H ikiita Ihe Jnveetlgatiun of Japaneac 
BeaawaiL—1 Bamford The DcnlgeH Oliver 1 eat foi Morphine. 

Royal Sociirv or Arts at k — W G RafTt^ Tralulu^ for Adverttalng 
and Coimuercial Art 

Royal Sooirrr or Mrdioinn (Burcery Section) at 8 SO ~D C L. Mt/ 
wilHama Fat Necrosis-^7 Tayloi Coato scapular Crepltua - A D 
Wright Ttie Small Inclilon fur Perfoiatlon of 1 eptlc and lyphold 
Uloera —A B Porrltt The Injection Treatment of Hydrocele, 
Varicocele, Uuraltia, and NuyI-J P Hoaa The Anatomy of the 
Bplnothalmlc Tract In Uelathm to Cordotomy - J P Hoaford 
PrognoHla In tiactiirea of the Carpal Scaphoid ~U H Boggon Re 
uioval of the Stellate Ganglion In Uayuauda Dlaeiue 

TllVRSDAY, March 6 

Rr>yAL WOTJRTV, at 4 SO —W L. Oaratang and C N HlDshtilwood The 
Kinetlca of the Coiiiblnatlou of Hydrogen and Oryenn the Influence 
of 1 Oil I no Dr D R Hartreo Optical and Equivalent Patha In a 
Strati lied Medium treated from a Wave Standpoint--H J Phelpa 
The AdaorptioQ of Hiibatancee by Fuller a Barth —to r«wf 4?i 
iUJ4 onlff —Prof L J MordciJ The Arithmetically Hc<Juced fiidehuite 
Ouadratlc tomi In n Variablea — J H toeUr The Kftnct of Combined 
Electric and Magnetic Flelda on the Helium Spectrum II —F R 
Terronx The Upper Limit of Energy in the Spectrum of Radium B — 
K R Haq and J 8 Badainl Iiiveatlgatioua on the Spectrum of 
Selenium ( ~ J K I Macdonald Stark Effect In Muleculat Uydrogeit 
In the Range 4100 4770 A —T Alty The Reflection of Vapour Molu 
uulea at a Liquid Surface —A B Mr»elwyn llughae and C N Hlnabel 
wood The Kinetlca of Reaction! In Solntinn I 11 
Limnkam SociiTY or London, at 6 —tl B Forreat and others Dtacua 
afoo on The Kelalfon of the Fauna aud Flora of the Britlnli lalea to 
thoie of North America. 

Royal Collvok of riiYafouNa or Iajndon, at 4 —Hurg Capt 8 I* 
Dudley Some lAmuona of the Dlatrlbution of infectious Dlaeaee In 
the Royal Navy (Milroy Lecturea) (8 )l 
Royal iNenrVTioN or Griat Britain, at 6 IS—Prof J B S Haldane 
Reaplration (8) 

Norts Kant Cuant Inutitutiow or ENoiNKKRa and Shipbuildkks 
( at Literary and Phlloaophical Society NevicaaUe upon Tyne) at n — 
Rear Admiral D W Tuylor Variation of Bfflclenoy of Prppulelun with 
Variation of Propeller fXaroeter and Kwolutiona 
SooiiTY or OHKMiOAL Indubtry (BrUtol Section) (Annual Meeting) 
(at Brlabol Unlvernily), at 7 SO —Chairman n AUdrcHe 
SocirrY or Glahh Tiu hnoi.(miy (London Section) (at Science Museum, 
South Kensington), at 7 80 '-'Diacnaaion on Furnace Design —T 0 
Crawhall Some Karly Typea of Glaaa Furnaoea.'-F W Hodkin 
Destga of Modern Pot Furnaom —L R Norton iHwlgu of Modern 
Tank Furnaeca 

OuaHiCAL Haoirrv, at 8 —F L. Gilbert, R R Goldatein, and Prof 
T M liowr^M Studios of Valency Part XV AbaoTmtion Spectra of 
Polyhalide iQpa —R V Henley and H B Turner The Beactlonn of 
Subatltuted Ammonium Aryloxtdea and of Related Compounde 
Part I The Preparation and Thermal Dcoomposition of some Tetra 
iubatltuted Ammonium A^loxidea 

Royal Soctorr or Mioicnra (Tropical DlaeMeaand Paraaitolugy Section), 
at S.—Major P G Edge The tZaea and Bcope of Vital Record! In the 
Tropica, 

FRIDAY, Mabcii 0 

Royal BooiaTY or Mrdioinn (Otology SecilonX at 10 80 a u — Dtseuaeion 
on Kfleute on Hearing after Fractured Boaa of the Skull Leaaona 
Resulting Therefrom 

Royal SANiTAny IUvriTirrB (at Oalldhall, SwanaeaX at 8 —H R. TIghe 
and othertt Dleonaaloa on The Hheumatlo Ohlld —Dr J 11 Morrla 
S Morgan, and other* Dlacmialon on EonMng 
Royal Sooiity or MBOtoiNg (Laryngology ftroRonX at fi 
Phynioal Socibtt (at Imperial OoUege of Sotanoe), at 4 —Dr Q M B 
Dobaon A Pbotoeleotrlo Speotrojpbotometar for Meeaurlng the 
Antount of Atmoepheric Oaone —G F Tagg* Practical Invaatlgatlona 
of the Barth Heafativltyalethod of Gec^malooi Surveying—W B 
Prattyi Dlaplaoemant of Certain Lines 40 the Spectrum of Ionised 
Oxygen (0 11, O MIX Neon (Ne IIX and Argon (A IIX 
Royal Oolloob or BoBoaoNa or Bnolanix at A—Sir Arthur Keith 
Demonatrauon of tba Nerve Supply of the Alimentary Tract and the 
Nature of Auerbach a Plexua 

Booibtt or Omucioal IwomBT (QUagow Section) (In Oroavenor Rentau 
raqt, Ola«fOwX at APR-^Annuol Bualnaaa Heetlpg 
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SomsTY or Dvniis and Ck>i>ouiurra (Jointly with Bodelv of Chemical 
Industry) (at Engioeera Club ManoheaterX at 7 —8. M Neale The 
Action of OSantlo Soda on Cellulose. 

IwmnTTioH or BLacnwioAL BNonnmaa (Meter and Instrument BeetlonX 
at 7 --J Uruuton The Bleotrloal High Prenure Tasting of Chblaa 
and the Looaltaatlon of Faulta 

JomoR iMStiTUTioK OF Bmoinurs (at BoleDoe MuseumX at T —The 
Hlatorlo Locomotives at the Muaeiim 
IirariTUTiON or Miobanioal Enoinhirs (Informal Meeting), at T —A M 
Hug The Netherlanda East India State Hallways and Eleotrfflcatton 
(LoctureX ^ 

Royal Fbotooraphio Sooibtt or Qukat Britain (Pictorial OroupX at 7 
—Informal Meeting ^ 

GioLOoiBTH AseociATioN (In Architectural Theatre, Unfvermlty CollegeX 
at7S0—Dr C A Matley The DeaerU of California (LecturaX 
Rovai iNKTiTimoN u> Ghnat Britain at 0 —Dr G M Dobaon 
Osone In the Upper Atmosphere and its ReUtlon to Meteorology 


SATURDAY, MARrn 7 

Royal Institution or Oriat Britain, at 8 —Lord Rutherford Recent 
Rtmearrhes un the Alpha Raya (IX 
Royal Socibty or Midioinb (Anieathetlos Section) (at BrlatolX 


PUBLIC LBCTURBS 

SATURDAY, F*bruabv 28 

(loRNiMAN Miskuh (ForMt HlIJ), at 8 80—A M Hoewfc Spirit 
Wonthippera of the South Seat 

MONDAY Marc a 2 

UNivxRamr nr Lkbdh, at 4 15 —Prof O Billot Smith Some Faotora 
In Mind Making 

SoiiooL or Okikntal Stodieh, at 4 15 —Prof B Hroxny Bxoavattona 
of Kultepe The liltlltea (Succeeding Lecturea uu Moi 8 and 4 ) 

IBPKRIAL Loi ixoK—R ovai Sthoolof Minrh, at4 80 —Dr W Hosenhaln 
UardnusB and Bardeniiig (Surceudliig Lectures on Mar f>, 16, and 28 ) 

TUESDAY, Marlb 3 

University Colleoe Hospital Mkdicai SrmioL, at 6 16 —Dr 0 H 
Androwea Immunity in Vlrua Diseases (IX 

Grbrham Colleoe, at tl—A R Htnks Aitronomy In Twelve Chapters 
a Summary of Recent Advances (Buroeeding Lacturea on Mar 4, 4, 
and 6.) (Gresham J>*ctureH ) 

WEDNESDAY, March 4 

Kings College, Lomkin, at 5 80 — Dr 11 P Blggar The Great Ago 
of Discovery The first Fxplorera of the North American Coast. 

UNiVEbsirv tOLi Eoa at 6 80 —Dr 0 Pelllzzl Pisa (In/foKunX 

Belfast MimKiiH and Art Galibhy, at 8—A P Fitzgerald Trafflo 
Dangers and hon to avoid them 

FRJDAYt March 0 

Chbuioal Society (at Institution of Mechanical Engineers) at 6 80.— 
Prof II Wlelaiid Studiei on Biological Oxidation (Pedlar LectureX 

SATURDAY, Mabcu 7 

Hurniuam Huordm (Forest Hill) at 8 80—Miss I D Thomley 
Mediipval Maps and Travellers Talea 


CONFCRKNCBS* 

fEBRCARY 27 AND 28. 

Ashociation or TErnnicAL Institutions (at Merchant Taylors Hall, 
B0 2X 

Friday, hth 27, at 11 a.M —I/ord Kustace Percy Introduction of Major 
Gen Sir Philip Nash as President Elect 
Principal U Mouat Jonos Technical Education in Russia. 

Fritiay, F*b 27 (afternoon) and Salurt/ay, Fri) 28 (wiontifig)— ^ 

O H Oater A Descriptive Account of Technical Education In 
Jjondon 

Comyns Carr industrial Administration 

Principal J A Todd National Oertlticatea in Commerce, 

J W Hamsbottom Commercial Education in America. 

March 4 and 6. 

Institution or CoEuirAL Enoineebs (Annual Corporate MeetlngX 
7 hurtdnv. Mar 6 (at Chemical Society), at 2.80— 

Dr W H Olbmjh Flax Wax and lbs Extraotton. 

Dr R G Israel The Recovery of Gum from Foaall Kauri Tlinber 
I W Humphrey The Extraction of Terpone Cbeuioala from Waste 
Pine Woods 

(At Institution of Civil BnglaeeraX at 0 80.—Baron Gian Alberto BUtto 
The New Italian licuoite Industry (Public LectureX 
Friday. Mor 0 (at Hotel Victoria), at 11 am —Prescutatloa of the 
Osborne Reynolds Medal, the Moulton Medal, and the Jnnior 
Moulton Meoat 

At 11 44 A. K —The President and others DleeasalOD on The Sdncatlon 
and Training of the Chemical Engineer 
At 2 14.—Dr D M Newltt The Flow of Gaaea at High Ynmnin 
through Metal Pipes 


eONVBRMAXIONM AND KXHIBITION. 

SiTUODAY, MAHCB 7 

Gilbbrt Wntn F»LtowaHip (at 0 Queen Square, W 0 IX 
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Scientific Method in International Affairs. 

T hebe u a widespread tendency to holdsoienoe, 
and possibly chemistry in particular, re« 
sponsible for many of the worst evds of modem 
warfare, which is perhaps the more dangerous to 
society because it is apt to discredit the voice of 
science When a distinguished chemist like Dr 
H Levmstem points out that attempts at chemical 
disarmament or the abohtion of chemical warfare, 
except as part of a general disarmament plan, are 
largely futile and may be highly dangerous because 
of the close relationship between chemical warfare 
and the ordinary operations of chemical mduatzy, 
he IS straightway charged in some quarters with 
a fatalistic war mentahty 

When the charge against science is exammed a 
httle more closely, its gravamen will be found to 
reside in part in the prejudices of those whose deep- 
rooted habits and instmcts have been disturbed 
by the impact of scientific discovery Not only 
have the character and potentialities of warfare 
been transformed by scientific discoveries and their 
industrial development, but also scientific methods 
of transport and of samtation have enormously 
enlarged its scale and scope The ramifications of 
modem warfare extend so deeply into the fabno 
of industnal life that all distinction between 
combatant and non-combatant has largely dis¬ 
appeared 

It 18 essentially apphed science that has made 
warfare a matter no longer of armies and navies 
but of whole populations, and this and the failure 
of defensive measures to keep anything like pace 
with the development of offensive weapons have 
forced on civilisation the reahsation that we must 
loam alternative methods of settling our inter¬ 
national disputes or face the probability of the 
destruction of civilisation The supreme lesson 
of the Wot is that war between the highly emhsed 
nations has been mdustnahsed, and by its all- 
embraoing needs has ceased to be a direotable 
instrument af pohey 

When the control and direction of war are no longer 
in the hands of statesmen, its renunciation as an 
instrument of national pohoy becomes inevitable 
Fundamentally, it is true that just as the growth 
of modem science changed human relationships 
and, finally, by mastering the forces of Nature, 
made slavery an anachronism, so it has now 
changed the relations and policies of nations and 
ohfdlenges society to find a substitute for war 
Breath this challenge there hes man’s imperative 
ne^ of retaimng or securing mtelbgent control 
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over pociat forces if he is to continue to be 
master of his fate, and of finding new methods 
now that the danger and inadequacy of the old 
are revealed 

While, however, most thoughtful men have 
welcomed the renunciation of war as an mstrument 
of national policy, only the foohsh or fanatical 
imagmed that international disputes or causes of 
war would forthwith disappear The problem of 
peace is, m truth, exceedingly complex Not all 
the world is civilised, nor all that claims to be, 
and in the uncivilised condition of the world, war 
has formerly been an instrument against criminal 
aggression as much as it has been such an instru¬ 
ment itself There is need for the development of 
a science of peace not merely the elaboration of 
alternative methods of settling international dis¬ 
putes, but also the scientific study and impartial 
examination of all the complex factors, economic, 
social, pohtical and racial, involved in controversial 
problems which are sources of international friction 
and possible castts belht if the Pact of Pans is to 
be transformed from a pious hope or gesture into 
an abiding and dominant factor m international 
relations It is primarily from science that society 
must learn scientific pnnciples and methods of 
unravelling such problems and reducing them to 
their elements, and the responsibility for con¬ 
structive thought and statesmanship is one from 
which scientific workers cannot escape 
A striking example of the efficacy of such 
scientific methods when apphed to international 
affairs is to be found in the Pacific The impartial 
research carried out during the last five years by 
the Institute of Pacific Kelations on such delicate 
matters, involving embittered national feelings, 
as the South Manchurian railway, the exclusion 
of Japanese immigrants from California, extra- 
temtonality m China, have transformed the 
menacing .problem of the Pacific into one that 
promises to 3 aeld to treatment that is essentially 
scientific Besearoh into questions hke food and 
population in their bearing on emigration and 
immigration, for example, has done much to 
facihtaie the settlement of acute problems on the 
basis of facts and not of prejudice with its evitable 
fnotion So successful, mdeed, has been this 
method that when the volumes recording the pre- 
paratcoy work of the Kyoto Conference of the 
Institate were predated at Qeneva last year, the 
Seoretary*General of the Lea^ ot Nations ex¬ 
pressed the hope that this method of dealing with 
dangerous issuea might soon be applied to Europe 
As direot outcome of this work of the Institute 
Voiu 127] 


of Pacific Relations, Prof J T ShotwoU, its 
research director, worked out during the same 
Assembly a scheme for a European institute 04 
research constituted on similar lines* This insti¬ 
tute is intended to apply the spint and tech¬ 
nique of scientific inquiry to the eoonomiO and 
social problems mcidental or mimical to a civilisa¬ 
tion of peace It will be non-pohtioal, and its aims 
are to study the social, economic, and cultural 
problems common to vanous nations, more par¬ 
ticularly the problems arising from invention and 
discovery , to extend mtemational co-operation 
in this field , to co-ordmate the results of research 
and, m the light of the facts thus found, m concert 
to mvestigate the underlying causes of mtemational 
difficulties Its functions will be solely those pf 
research and pubhcation of the facts as ascer¬ 
tained 

Although the importance of this proposal was 
recognised by the delegates of several nations, it 
has yet to receive official lecognitipn and discussion 
The scheme must commend itself to all scientific 
thinkers as a sane alternative to our present 
method of handhng controversial questions and 
allowing them to be mflamed by partisan propa¬ 
ganda It 18 a method by which science can assist 
society through the dangerous interval between 
the renunciation of war, as too dangerous an 
instrument, and the firm establishment of other 
methods of doahng with international disputes 

Already tlie technique and efficiency of con¬ 
ference are being steadily perfected The proposed 
mstitute offers a fair prospect of eliminating 
pohtical propaganda and reaching agreed settle¬ 
ments as a result of scientific mqiury. It opens 
fields of constructive activity before the Institute 
of Intellectual Co operation and before such national 
institutions as the W H Page School of Historical 
Research and the Royal Institute of International 
Affairs m Great Britam However unj ustly science 

has been blamed for the misuse of scientific dis¬ 
coveries, scientific men have not always been fully 
mindful of then responsibihty as citizens No 
opportumty like the present has, however, 3ret 
confronted them of promoting the scientific study 
of mtemational relations and ensuring the use of 
science for constructive^ purposes Wisely used 
and directed, the projected institute of research 
may demonstrate that the humanidng bffeot of 
scientific thought on res publica is no less 
than its appboation m industry. That quest for 
truth which inspires every soientlfio mveat^tor 
supplies also the driving force for this experimet^ i 
Magna est ventas et praevakbtt ! 
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Letters to the Editor 

'(Th« Ed*tor doet not hold him»^ reapomtbU for 
optmona $sopreMd by hts oorreEponderUs Neither 
can he undertake to return, nor to correspond with 
the wntere of, r^ected manuecnpte intended for this 
or any other part of Natubb No notice is taken 
of anonymous communications ] 

k 

DUunagn»titm, Flald Strength, and Gryatal 
Structure* 

Rather a long time ago^^ I directed attention to 
the fact that there Boemed to exist a correlation 
between the following three properties of a metal 
(a) the crystal system to which the metal belong, (6) 
the change m electrical resistance of the metal in a 
magnetic field, (c) the diamagnetic susceptibility, and 
possibly (d) the Hall effect 
As an example I gave the following data 



X 

Bismuth 

Graphite 

Antimony 

Tellurium 

Cadmium 

Zmo 

- 1 40 X 10 « 

- 6 

- 0 816 
-0 303 
- 0 186 
- 0 161 

|~liexagonal 

Silver 

Gold 

Lead 

Copper 

0 201 
-0 162 
- 0 120 
- 0 085 

1 regular 


Beginning with bismuth and ending with copper, 
the metals are given in the older of bij^est change of 
resistance m the magnetic field In the same paper 
I fame to the conclusion, when reviewing the results 
of D E Roberts ■ on the change of resistance of 
grafihite in the magnetic field, that the so called free 
electrons could not be made responsible for the con 
ductivity m this case, as the electrons clearly do not 
show any mfiuenoe of a Lorentz force acting on them, 
which should be impossible in the cose of the electrons 
being free It followed that the electrons have to go 
from one atom to another one that is, they are almost 
entirely bound, as in the case of graphite, or partly 
bound, as in the other metals One would say now 
that it IB clear that the outer electrons of the atoms 
are responsible for a big part of the electric con 
ductivity, and at the same time they are m a large 
wav responsible for the diamagnetic susceptibility 
In the case of bismuth, the fewt that the directions of 
maximum change of conductivity emd of maximum 
susceptibility are at nght angles mdioates this still 
more strongly 

As seen, those views were donved immediately 
from the direct results of measurements, yet they do 
not seem to have attracted much attention No 
idea, however, was offered as to the meaning of 
the relationship, In this respect, dunng the last few 
years, following the scone mode of reasoning, Ehren- 
feet has made some useful suggestions m his papers on 
the diamigneiio susceptibility of bismuth * For this 
substaApe he states a working hypothesis agreeing 
with the views mentioned above, and giving at the 
same time an explanation of the very big value of the 
diazpAgneiio susceptibility of bismuth As is well 
kknown, he explains the extraordinan^ high suscepti¬ 
bility of bismuth by fihe fact that m this metal the 
outer electBons do not move around a single atom but 
around several of them The surface of their orbits 
IS then large, and hence there in h|gh susceptibility 
It sfloma to me that this thepiy is a very valuable help 
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m imderstanding the results of the sdsoeptibili^ 
measurements 

It was the idea of 1914 that made us undertake ne# 
measurements Mr SohubnikoW and I had found 
that the change of resistance of highly ponfiod bis¬ 
muth IS a very complicated function of field strength 
and onentation of the axes at low temperatum 
Now here we can decide whether such a relationship 
as mentioned does exist really for bismuth i the 
diamagnetic susceptibibty up to now had always been 
found to be a very simple and regular function of the 
field strength and the onentation of the axis * If the 



suggested relationship exists, this should no longer 
be the <!ase for crystals that show a complicated 
change of resistance We have had some ve^ pure 
crystals grown, and Mr Van Alphen and 1 have 
measured thoir susc^tibihty as a function of the 
field strength at 14'^ K and 20° K The result was 
m quite good agreement with our reasoning This 
will be seen from the accompanying graphs, which 
we publish without drawing further conclusions from 
them Fig 1 gives the susceptibility as a function 



of the field In Fig 2 the magnetisation curves of 
bismuth are given In the same graph the omvo » 
given indicating the change of reeistanoe of bismuth 
with the field strength (uready desenbed by 8<duib- 
mkow and De Haas It is olecu* thai the curve 
daowing change of remstance, imfioated by [3* and 
the curve showing the mc^etisation, uuuomw by 
are closely related * m &lds ^here iha resistance 
ii^reases, the magnetisation remains neiuiy ooiistant ^ 
wztpre the magnetisation moreases, the resistance 
remains constant This seems to indicate the doubts 
part played by the outer eteotronai when adding 
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much to the sueoeptibility, they do not change the 
reeistance, and vice versa 

Though I am not able to give a suggestion of a 
theory which would be capable of predicting the curves, 
there is one remarkable fact to which 1 wish to direct 
attention, and for which 1 should like to suggest a 
possible explanation The curves not only show 
parts where the ma^etisation remains constant m 
an increasing field, but also where this value even 
decreases ft seems to me that this may be due to 



a superposition of the diamagnetism of the outer 
electron, which may show then always either an 
increasing or constant value, and a paramagnetism, 
due to the rest of the atoms, which would show a 
steadily increasing value Fig 3 indicates this 
theory the straight line gives the supposed para* 
magnetic tnagnetisation from, this and from the 
measured curves (which are the as in Hg 2) the 
upper curves, giving the supposed behaviour of the 
diamagnetic magnetisation, are deduced The fact 
that only at very low temperatures does the decrease 
of magnetisation take plaoe woiM be due to the fact 
that at higher temperatures the parami^etism 
(which imght be supposed to fc^ow to a fist ap¬ 
proximation the Cune law) is stifl top small to have 
this influence In support of this suggestion it may 
be noted that wherecui the diamagnetism increases 
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rather much from room temperature to the boiling- 
point of hydrogen, no further increase takes place 
l^tween the bouing-pomt and the triple pomt the 
inorecuse of diamagn^ism would be oompensated for 
in this region by the increase of the parama gn etism. 
The increase in diamagnetism may be due to the fact 
that the lar^e orbits of the Ehrenfest theory are dis¬ 
turbed at higher temperatures the larger tempera¬ 
ture motion of the atoms m the lattioe may account 
for this , the large motions of the atoms caused by 
the meltmg of the metal destroys them entirely 
However, the mean pararaametic moment Of the rest 
of the atom would have to be small in order to show 
the nght value of magnetisation in the temperature 
region of liquid hydrogen Anyhow, further work at 
the temperatures of liquid helium will bnng more 
light m these questions W J db &aas 

University of Leyden 

^ W J dfl Hans, Proo Royal Acad AvuUrdam, vol 10, p 1110, 
1014 W J de UftAi, kon Akad v ffet ilm«£cnfam, v«tb 1 £2, p 00, 
1014 

■ D £ HoberU, Ann d Phyt , 40, p 453 , 1013 

* P Lhrenfest. PAp»ioa, S, p 888, 10Z6. and Zeil / Pkyt , 5S, 
p 710, J029 

* J C McLennan and E Cohen, Trane Roy Soe Cttnada^ SS (eectloD 
8) 150, 1020 

* L Schiibnikow and W J de Haa«, Katitrk, 1S8, p 500 , 1030 


Change of Resistance in Magnetic Fields 

Until recently, the theory of conductivity put 
forward by Sommerfeld and Bloch did not succeed m 
explaining the change of resistance in mametic fields 
If R' IS the resistance m a magnetic field H, R that 
without magnetic field, then for weak fields the change 
of resistance Ai? ^R' ^ R follows theoretically as well 
as experimentally the law ^ 

ARIR^B H* (1) 

The absolute magnitude, however, of the coefficient B 
was foimd experimentally to be about 10,000 times 
greater than Hommerfeld’s theoretical vedue But 
aoconlmg to Peierls,* one can obtam the right order 
of magnitude for the magneto resistance effect by 
taking into account that the electrons in a metal are 
not moving freely, but are strongly influenced by the 
potential of the metal atoms Poierls gets the result 

. (f-)* (S) 

where B' is the value of B calculated by Sommerfeld,* 
Eq is the limit energy of the Fermi Dirac distribution 
of the conductivity electrons, which is about 300 
times as big as kT for room temperature, and k is a 
constemt which measures the deviation of the motion 
of the conductivity electrons from fleld-free motion 
In single crystals k depends on the direction both of 
the applied magnetic field and of the current relative 
to the crystal axes, but not on the temperature The 
value of K requir^ to explain the experiments is 
about 0 1, which seems reeisonable, whereas the exact 
theoretical value cannot be calculated at present 

A check of the theory can, however, be made by 
considenng the temperature dependence of the mag¬ 
neto resistance effect Inserting flommerfeld’s value 
for B' and we get 

(i»)» * m 

Here all factors on the nght-hand nde are independent 
of the temperature except the spedflo resistance E 
As regards dependence on temperature, therefore, 
relative change of remstanoe in a given magnetic Add 
10 inversely proportional to the square of the reaiet- 
anoe, the ab^lute change is mversely proporiiCNtud 'to 
the resistuioe itself The same result may be obtauied 
by a more exact calculation, using Bloch's conductivity 
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theory If and refer to room temperature and 
B and E are measured at any other temperature, we 
have from (3) 

= (4. 

rhe two last columns of the accompanying table are 
calculated according to (4) and show a good agreement 


Vabiation of B with Tkmphbatubk 


Kapitw'i obMrvutlonB at tbo 
t«mp of 

B y 10“ at room 
terapermture 


CO,+ether 

JJquJd 

nttrutfeii 

Obs by 
KApitXA 

Deduced by 

Bqu (4) from 
experimenU at 
temp of 


RIJU 

By 10>« 

R/n^ 

co,+ 

etti«r 

Liquid 

nltroeen 

Ms 

4 9 

008 

65 

017 

2 16 

2 25 

1 6 

7n 

1 87 

0 68 

19 7 

0 19 


0 87 

0 72 

(d 

e« 

0 08 

33 

022 

— 

30 

1 0 

Mo 

1 26 

0 01 

15 4 

0 180 

— 

0 40 

O'29 

Hfi 


— 

40 4 

033 

08 

— 

4 4 

Ua 

26 

005 

174 

021 

— 

10 3 

78 

Ah 

50 

06 

470 

0 16 

104 

18 

12 


between each other and the directly observed value 
)f Bq given m the preceding column 

H Bethe 

Cambridge 

* For the theoretical explanation of the deviation from thla law for 

ttrong flclda obaeived by Kapitaa (Proc Roy Sot , A, 113, 292 , 1929) 
lOP N H Frank, Zt\i f Phimk, 93, 090 1930 

' Mprlffer Vorirtige, 1030, p 76, see specially p 85 

> Ztxt f PhvnJt, 47, 1 , 192ft 

* Ree rtoinmorfeld. 1 c , equations (77a), (34) (42a), (Iftc) Our K, 
B Sonimorfeld s tT log A n 1b the number of clct^ona per nn ■ of the 
metal 


Faraday*s First Successful Experiment on 
Diamaf^netlsm 

In my discouiiie on “ 'lyndall’s Experiments on 
Magna crystallic Action ”, delivered at the Hoyal 
IriKtitution on Friday, Jan 21. 1927, and publishetl 
an a supplement to Natubf of May 7 of that year, I 
gave a short accotjnt of Faradey’s first successful 
tx}>eriment on diamagnetism He used a piece of 
liptivy gloss which he described m his Diary as 
No 174 At that time I searched tlirough all the 
specimens of Faraday's heavy glass in the Royal 
institution but was unable to tod it It has just 
tvimed up, being contained m a box whicli Mrs 
Tyndall has most kmdly allowed me to examine 

The box was presented to Prof and Mrs Tyndall 
bj Faraday, and it contains a number of specimens 
winch the latter used m this senes of diamagnetic 
t^xpenments This piece of glass is actually the first 
object in which Faraday found diamagnetism to be 
shown 

Mrs Tyndall heus kindly promised that the box 
and its contents shall be on show at the Faraday 
C’entenary Exhibition m the Albert Hall next Sep 
tember W H Bbaog 

The Royal Institution, 

21 Albemarle Street, 

London, W 1, Feb 17 


Gambiidte Expedition to the East African Lakes 

The expedition, which is being toanoed by soientiflo 
"teoieties and the University, left England m October 
find IS at work on the nft valley lakes of Kenya The 
object of the expedition m twofold First, to continue 
studies on the ecology of the East African lakes which 
were started by the Government fishing surveys of 
Lakes Victoria* Albert, and Kioga m 19Sfl-28, Biod at 
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the same time to make thorough ooUeotions of the 
faunas of Lakes Rudolf, Barmen, and Edward, which 
have previously received only a cursory soientiflo 
examination, secondly, by studymg the old lake 
beaches and deposits, to oontmuo farther north the 
investigations made around Lakes Nakuru, Elmen- 
teita, and Naivasha by Mr L S B Leakey and the 
biologists of the East Afncan Archffiologioal Expedi* 
tion It IS hoped to link up evidence from lake beaches, 
the distribution of the present lake faunas, and the 
chemical constitution of the waters into a unifled whole, 
and so to work out, so far as possible, the previous dis¬ 
tribution of land and water (lunng the pluvial periods 
The personnel of the expedition consists of Dr E B 
Worthington (leader), Mr L C Beadle, whose special 
study IS that of the chemical constitution of the waters 
and its relation to the fauna and flora, and Mr V E 
Fuchs, geologist, who is concentrating on tho old lake 
beaches In addition, through the collaboration of 
the Kenya Goverrunent, Capt R E Dent, assistant 
game warden, has accompanied the expefhtion, giving 
invaluable assistance m many ways 

The first two months have been devoted to a pre¬ 
liminary examination of Lakes Naivasha, Banngo, and 
Rudolf, and to fixing camp sites and transpiorting 
boats to the lakes in roadanoss for future work Lake 
Rudolf lies far to the nortli, extending beyond the 
Kenya Ab^Bsmia border Some difliculty was ©x- 
ponenced m transjiortmg the oqiupment and a 20 foot 
metal life boat, lent to the expedition by the railway 
authorities, tho 200 miles beyond the rsilhoad to the 
lake Tins is the s€>oond boat to have reached Lake 
Rudolf , the first having been lost some years ago, 
soon after hor first cruise The lake is low lying in a 
wide desort area, so that the climate is hot, tho iloily 
shade temperature i caching 100° F Living under 
canvas is uncomfortable owing to the heat, the beui 
watei, and the high winds prevailing Consequently 
a hut has been constructed out of local matenals to 
afford protection and to serve as a laboratory 

All throe lakes lie m dosed drainage basins, and 
there is no previous information about their depths, 
except that of Naivaslia This lake, at 6200 ft above 
sea level, has an area of 60 square miles and a maximum 
depth of 20 metros Banngo, at 3000 ft, has an area 
of some 50 siiuare miles, and its floor proves to be 
silted up to an almost even depth of 7 metres Lake 
Rudolf, a tract of water 180 miles long ^ some 30 
miles wide, lies at 14(X) ft above the sea Tjie deepest 
sounding yet mewle is 63 metres near the middle of the 
lake , this shows that Rudolf, though a true nft valley 
lake, 18 of the shallow type By comi>anson with the 
lakes of the western nft it resembles Lake Albert, 
depth 47 metres, rather than Lake Tanganyika, depth 
1435 metres, or Lake Nyassa, 786 metres 
Lakes Naivasha, Banngo, and Rudolf are alkaline 
owing to soda derived from the lavas of tho nft valley 
The water of Naivasha has on alkalinity of 0 003 
normal, of Baringo 0 005 N , whereas Lake Rudolf 
consists of a strong solution of sofla with a normality 
of 0 023 In the latter lake the concentration of soda 
sfldts due to evaporation tmd the recent lowonng of the 
lake level have caused precipitation of lime from the 
water This can be associated with the deposition of 
calcareous tufa some distance above present lake level* 
and also must have had its effect on the constitution 
of the lake fauna 

Ooncoming the faunas, Lake Naivaeha, having a 
single small indigenous fish, Haplochtltta an/tnort 4 , uid 
lying m a popumted area, heus for the last five years 
been the seat of an experiment on the introduction of 
other fishes for commercial and sporting purposes. 
This must have altered the ecology considerably, and 
it may have caused the extenmnation of some small 
memtora of the mvertebrate fauna The present 
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fauna of Lake Bann^ is poor, but shows affinities 
with that of Lake Rudolf to the north Rudolf has a 
noh fish fauna, showing marked similarity to that of 
Lake Albert in Uganda and of the L.ower Nile This 
IS proof that the lake was formerly connected to the 
Lower Nile system, although the present watershed 
between the lake basin and the Sobat tributary of the 
White Nile is many hundred feet above the ledce level 
Lake deposits over a wide tract of desert country 
necu* by and a beach at 600 ft above present lake level 
show definitely tliat the lake was previously of much 
larger extent than at present By correlation of the 
beach levels and by further oompanson of the bving 
and fossil faunas, it is hoped to produce important 
evidence concerning the pluvial periods 

The next few months will be occupied by further 
work on these three Kenya lakes Later in the year 
the expedition will move to Lakes Edward and George, 
by arrangement with the Uganda Government 

E B WORTHINGTOK 

Jan 19 


The Antiquity of New Caledonia 

I HAVE just received from my fnond M Lucien 
Borland a very interesting dif4Cuftsion of the spider 
fauna of New Caledonia, with special reference to its 
origin 1 It 18 stated that M Piroutet (1017) has pub 
hahed a detailod account of the stratigraphy of New 
Cale<lonia, in which it is establisho<l that the island 
was entirely submerged about the end of the Eocene 
The spiders, which wore descnbed by Berland m 1924, 
if we add a few later records, munber 163 species from 
New CalcHionia and the adjacent (and faimally similar) 
Loyalty Islands Ihoso include nine endemic genera, 
and no less than 96 endemio species It is suggested 
that this fauna, or rather its ancestors, reached the 
island dunng Oligooone time Since then, various 
oscillations have occurred, but the island has not been 
completely submergtMl The close resemblance of the 
fauna of the Loyalty g[roup clearly indicates connexion 
with New CaJodonia in comparatively recent times 

If it could be certainly estabhshed that New Cale¬ 
donia received its fauna and flora not earlier than the 
Oligooene, we should have a very interesting means of 
estimating the subsequent rate of diversification and 
evolution But after long consideration of the sub¬ 
ject, both when m New Caledoma and while later 
working on the collections secured, I do not believe 
that M Piroutet’s postulate can be upheld The 
central part of the island is elevated, with steep slopes, 
and it IS quite probable that the whole surface, which 
may have been above tho sea diuiM Eocene times, 
has been removed b> denudation In such case the 
present stratigraphy could not well be made to prove 
the theory of complete submergence But setting 
aside the geological evidence, I think the character of 
the biota accords much better with tho theory of a 
very ancient island, formerly connectecl or nearly con¬ 
nected (presumably north westward) with continental 
areas, undergoing great chouffes of level, and at times 
nearly but not completely submerged 

On any other basis it would be difficult to accoimt 
for the very remarkable flora and no less remarkable 
xnollusoan fauna Rooks m the interior are con 
ndered to be of Tnassio and Cretaceous age, and while 
their existence does not refute the theory of sub- 
meiwnce, there apparently a land mass dunng 
at Iwt a large ^krt of the Mesozoic The flora, 
studied by Compton, Schmz, Guillaumm, and others, 
18 of such a character that Prof Seward was led to 
remark i “ In some respects the vegetation of New 
Caledonia cames us further back m the l^story of 
planU than almost any other part of the world**. 
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Gmllaumm (1922) estimated the endemism of the 
flora as 76 6 per cent, Compton’s collections, made 
so recently as 1914, added ten new genera and 230 
new species Resemblance to the flora of Australia 
IS shown by the presence of such woody genera aa 
CaUxattmony Kermadeexay Hthherfta, Grevt/Zeo, Steno^ 
carptw, and Co^uonna Strangely enough, there is 
not a single EuccUyptua The lowlands along tho 
coast appear at first sight to be largely covered by 
Eticalyptuay but on closer inspection the tree is seen 
to bo the ntaoulx {Melaleuca leucodendron) This tree 
must have some special faoihty for distribution, since 
it occurs not only in Austraha, but also so far north os 
Siam, where (as I learn from Dr Kerr) it is cidled 
samel Without going into further detail, it may be 
said that it is whmly incredible to a botamat that this 
flora has acquired its peculiar features since some time 
in the Ohgocene It is equally incredible that since 
that time the now peculiar typos migrated from some¬ 
where else Quite significant is the very small number 
of native grasHOS and the large number of endemio 
orchids There is only one oycEwi {Cycas neocale^ 
dontca)y which we saw growing by the coast near 
Bourail 

When WG come to the snails, they tell a similar 
story The endemism is tremendous, and the fauna 
has the aspect of great antiquity The characteristic 
largo eilible snails, of the genus PlacostyluSy have very 
close relatives on Lonl Howe Island, and the genus is 
also represented m Now Zealand Tlie Flacostylus of 
Fiji and the New Hebrides are of a different appear¬ 
ance and seern to be genencally or subgonencally 
sepaiable (Aricey proposed the generic name Diplo^ 
morpha for a New Hebrides species ) The highly 
c haractenstio genus Plalyrhiitda occurs in New &le- 
donia and Lord Howe Island,* but the latter island 
has some remaikable snails apparently without rela¬ 
tives in New Caledonia A curious case is that of the 
endemic Papuirui magem {BtUimulua magem Gassier), 
which 1 found living on trees at Bourail As Mr 
Irodale pointed out to me, it appears to be nearly 
related to P folicola Hedley of Queensland, found on 
leaves It is, however, quite distinct as a species 

In other groups New Caledonia shows similar evi 
dences of a very ancient fauna There is the extra¬ 
ordinary and uni(juc bird, RhinochHus jubaius Veir 
and Des Murs, forming a very distinct family There 
ore 18 endemio species of the earth worm genus 
Acantfiodrtlus The leeches include a special genus 
Tlie diplopods or milhpedes, always a good index of 
past conditions, present an astonishing array of en 
demio forms—mwuding five peculiar genera, one of 
which cannot be readily placed m the system The 
terrestrial Isopoda molude 44 species, all endemic 
except two introduced cosmopolitan forms There 
are numerous endemio land plananans 

On tho other hand, if we postulate continental con¬ 
nexions in late Tertiary times, it is impossible to 
explain the total absence of numerous groups of 
ammals and plants which are common in the regions 
which might conceivably have been thus connect^ 

Having written the above, I tried to develop a new 
argument on the other side of the question, and the 
following, based on the ants, appears to be worth 
offering The ants of Baltic amber (Ohgocene) are 
very well known, and have been rather recently (1914) 
revised by Wheeler There are 43 genera, of which 
19 (44 1 per cent) are extinct All the species arc 
ooiuidered to be extmet, but some ore almost identical 
with living forms Five of the extmet genera ftiV 
so peculicu* that Wheeler classifies them as of uneerts^ 
affinities Now, supposmg New Cfaledonia to have 
received its fauna dunng the Oh»> 06 ne, and notWPg 
smoe, the present ant fauna of that island be 

expected to be quite as peculiar as that of the amber. 
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and even more so, owing to the evolution on the island 
since the Ohgooene 

^e ants of New Caledonia (77 species and varieties) 
were listed by Wheeler m 1927 I collected what ants 
1 could, and sent them to Mr John Clark of the Mel 
bourne Museum I have not been able to get any 
information from Mr Clark, but a mutual fnend wrote 
me that he examined them and found no new species 
Thus it 18 probable that the ant fauna is fairly well 
known Tlie commonest, or at least most oonspicu 
ous species, la PolyrhcLchia gu&nm Roger It must 
be said of these ants that, compared with those of 
the amber, they are a very ordinary lot, and show 
little evidence of the antiqmty which we infer from 
the plants and molluscs Talung the ants alone, we 
should suppose them to have arrived (not counting 
those introduced by man) no earlier than the Pliocene 
There are only two endemic genera (euid one sub 
genus), but 64 per cent of the species or races are 
endemic 

Certainly, if New Caledonia heul received its fauna 
during the Ohgocone, and nothing since, we should 
expect to find 100 per cent of endemism as regards 
Hfjeties , and as for genera, there is much truth in 
Mann's remark (1919) that ** the Melanesian sub 
I’egion (including Vanikoro, the New Hebrides, New 
Caledonia, emd Fiji), like the Chilean and Malagasy, 
might bo desenbed as a biological conservatory, where 
ty|)e8 once tropicopolitan have been isolated and pre 
served, free from invasion" Yet the last sentence 
IS too extreme, for there evidently has been invasion 
dimng late Tertiary time, but apparently of the acci- 
donteJ type which is charactenstic of islands Neither 
the Australian nor the Malayan biota has come over 
as it must have done with comidote land coimexion 
We may infer that many of the peculiar generic types 
of New Caledoma hod their on/jm on the land mass 
of which it 18 a fragment, but this cannot, m any par 
ticular case, be actually proved 

T D A COCKPBFIT 

University of Colorado, Boulder, 

Jan 12 

' OompUt renduM Acad Paris, vol 176, y 1668 See »l»o 

an account of the aplden of the Loyalty Islanda BuU Soe Ent France, 
vol 64 p 387, 1929 

' Plaiyrhiiida balli (Brazier) on Lord Howe laland I am indebto<1 
to Mr Iredale for a apedmen 


The Meaning of Existence 

I DO not know whether smyone hets directed atten 
tion to the stnkmg agreement of the conclusion of 

The Mysterious Umverse " with the final form in 
which Kant expressed his conclusion concerning the 
nature of the objective world m the " Critique of 
Judgment ” My particular reference is to Remarks 
1 and 2 appended to the 57th Section In this passage 
Kant makes the distinction between the bathetic idea 
and the Rational Idea, and it marks the transition 
from the consideration of the aesthetic judgment of 
taste to that of the teleolo^cal judgment of purpose 
m Nature But the real si^fioanoe of the passage 
1 ft seen to be m Kant's commote grasp of the relation 
between the intuitive knowledge of the world in sense 
perception and the objective knowletlge of the world 
m scientific reasoning It is this which makes Kant’s 
theory so relevant to the modem scientific interpreta 
tion of physical reahty 

I do not claim for Kemt any premonition of Sir 
James Jeans's conception of God as the great mathe 
matician 8uch a concept of God follows from a view 
of the nature of scientmo truth impossible m Kant's 
generation What I have m mmd la the forcible 
brmginn h<Hne of the foot that the reed world of science 
resemblM a thought rather thui a thing Kant ex- 
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pressed it m terms of purposiveness In the sssthetio 
judgment of taste, the imfi^ination judges the beautiful 
m accordance with the principle of a purely subject* 
ive puiposiveness , in the teleolo^cal judgment, the 
understanding objectifies purpose in Nature In other 
words, Nature is objective thought 

It IS this final outcome of Kant's theory which 
bnngs his philosophical problem into hne with the 
modem scientific problem It starts with the auto¬ 
nomous world of sense perception, which, as Berke¬ 
ley proved in a simple argument which has never been 
undermined, is entirely subjective Our perceptions 
exist nowhere but m our mind The objectivity of 
the world is a logical inference, and the form it 
assumes is a construction of thought Is it strange, 
then, that when we study this world scientifically we 
find it resembles a thought rather than a thing ? Wliat 
we find difficult to imcferstand is that in (bscovermg 
this we are. not discovering the world to be illusion, 
but positively real When we say the world is 
thought, we mean that nund is original existence , 
that perceiving, thinking, reasoning are the expression 
of its activity, and that thought is the fixed form of 
its objectivity This certainly was the meaning of 
Kant, however halting his earlier attempts to express 
it It IS, if I mistake not, Sir James Toans's meaning, 
and certainly it is mine 

H WiLDON Garb 

University of Southern California, 

School of Philosophy, 

Loh Angeles, 

Feb 5 


Morphology of the Pharynx of Female CuHcoides 
and its Taxonomic Importance 
While studying the structure of the pharynx and 
buccal cavity of some female (Jidicoxdes m an attempt 
to correlate their affinities, if any, with the taxonomy 
of the group, it was found that the structure vanes 
considerably m both the local and exotic forms In 
the case of CiUtcoule^ pulicana, a European species, 
It is found that the pharyngeal armature is distmctly 
of Phlebotomua tyxx),^ inasmuch 
as it not only bears distinct 
serrations posteriorly, but also 
IS fumishwi along one of its 
walls with a thin, rather deeply 
ehitmised, pigmented ncfgo, 
which m its turn carries a senes 
of bockwardly directed teeth 
(tig l,a) The two local Indian 
species, namely, Gidicoides 
oxystoimi, Kieff , and C pere- 
priniw KiofT, on the other 
hand, have pliaryngeal arm 
atures which apparently bear 
very little similarity with 
its related exotic form The 
pharyngeal armature of these two forms is horse¬ 
shoe shaped (Fig 1,5), that is, the two arms are free at 
the proximal end, and they appear to be undivided at 
Its (fistal region, leaving a very thin lumen in between, 
which communicates postonorly with the ahmentary 
canal The two free ends simulate the open ends of 
the shells of a bivalve raoUuso, and each nears a few 
filamentous, outwardly directed processes The lateral 
fringes of the pharynx boar inwardly very fine serra¬ 
tions The differences between the struoturoe of Uie 
phaiyngial armature of the two Indian speoiee are as 
follows In the case of O oxyaioma the lateral edges 
of the armature are somewhat more overlapping in wie 
middle, and the lateral serrations are less distmot than 
those of O paregnnua 
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I have also traced two flets of mtUM^Iea on each side 
of the tlorso lateral walls of the pharynx which ap 
parently aid in the creation of vacuum, thus causing 
an inrush of blooil through the fine channel of the 
pharynx 

Whether the structure of the pharyngeal armature 
will play an imjiortant r6Ifl m the classification of 
femalo Cultcotdes depends considerably on observe 
tions on a larger scale, meanwhile, a preliminary 
observation of this nature, to elicit further obsci'va- 
tions on the subject, would not bo out of place A 
detailed and more confirmatory result m this direction 
will be pubh^hed elsewhere as specimens of both local 
and exotic types are forthcoming 

S Muickiwi 

(Entomologist under the Indian 
Research Fund Association) 

Kala azar Research Laboratory, 

School of Trmical Medicine and Hygiene, 

Calcutta. Jan 3 

* Adlor, fl , ond Theodor 0 , BuU hni , 16 . pp 309 40fi, lOi'S- 
1926 


The False Killer Dolphin 

With reganl to the occurrence of Paeudorca craaai- 
dens m Ceylon, to whicli refei-ence was ma<le m Natuke 
of Dec 6, 1930, p 892, and Jon 10, 1931, p 60, the 
full cireumstances were not recorded at the time, owing 
to a printer’s lapse An account of the stranding of 
n sohool of 167 false killer dolphins off the northern 
coast of Ceylon is now in the press and will be pub 
hshed m the Ceylon Journal of /Science (Sec B) This 
species was previously roconlcil from Ceylon about 
forty years ago 

Tne distribution of tins 8j>ecios presents points of 
exceptional interest Ajiart from the few reconls from 
the north west European coast, the known distribution 
of Paeudorca ernamdens is not incojisistent with the 
view that it IS a sub antarctic oceanic form which 
occasionally wonders northwards m laige schools into 
the Pacific, Atlantic, and Indian Oceans Is it not 
]>oasible to regard tlie occurrence of tins sjieciea in 
the North Sea as foituitous ? I am inclined to this 
opinion and regard the throe recorded appeal onces of 
this cold wat-er sjKxies off the coasts ot South India 
and Ceylon os less leraarkable than the comparatively 
few records from the North Sea 

Whoh's, presumably from the southern seas, aie 
not infrequently stranded on the Ceylon coast, but 
precise recoids of such occurrences are difficult to 
obtain, owing to (a) the ignorance of the fishing popu 
lation, (6) the inaccosHibdity of a large part of the 
coast, and (c) the rapidity with which a whale carcase 
disintegrates m tho tropics 

Paeudorca crasatder^ has been described as a common 
form in certain parts of the southern seas, and I agree 
with Sir Sidney Harmer that there is little justification 
for the statement that this sjiecies is on the verge of 
extinction 

Joseph Pearson 

Colombo Mufleiuu, 

Feb 4 


An Unusual Ice Formation 

On the morning of Saturday, Jon 31, after a frosty 
night, we discoveretl m tho bird bath on the lawn 
a remarkable loe o^ructure 'Die bath is a circular 
metal basin, 10 in in diameter at the nm, with a 
concave base admitting of a maximum depth of 2 
in of water m the centre 'Fhere was a solid mass 
of loe of not lees than 1 m And not more than 
in maximum thickness, witb a level (though 
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not smooth) surface 8 m m diameter From tlie 
centre of this rose a pillar of loe, in the form of a tri* 
angular pnem, 2^ m high, tapenng slightly down¬ 
wards and fiat topped The plan was a neany nght- 
angled (very shghtly obtuse-angled) tnangle, the two 
shorter sides measuring 14 m and | in respectively * 
the hypotenuse was shghtly curved and irregular, 
not convenient for measurement When warm water 
was poured into the bath, the loe melted m contact 
with the sides, and the whole could easily be lifted 
out in one mass, the pillar being used as a handle 
Certain appearances suggested that the pillar might 
be hollow, but 1 did not break it across, so that must 
remain doubtful The combined block of ice was 
placed m a shaded place and, though melting slowly, 
letamod its strange appearance through the whole of 
the day 

1 am indebted to a number of my collea^as, and 
paiticularly to Prof A O Rankme and Dr H T 
Ellinghain, for a very interesting discussion of this 
phenomenon Tlie most feasible explanation appears 
to be that freezing began, as usual, at the margin of 
the surface of the water, and ice crystals grew inward 
until the surface was completely frozen except for a 
tnangular aiea m the centre At this stage there was 
a rapid fall of temperature and the water below 
the surface began to freeze ipiickly The exjiansion 
accompanying solidification caus^ the excess of 
volume to be forced tlirough the tnangular aperture, 
the water freezing as it rose 

A Morlev Davies 

Arngrove, Amei'sham, Buckn, 

Feb 10 


Wisdom In Words 

The caption and the questions of ** Inquirer” 
(Nature, Jan 31, p 166) are salutary Is he, per 
chance, a reincarnation of Francis Bacon, who warned 
futui'e ex|>enmontalist8 of the dangers of idols of the 
mind created by the speculative Schoolmen ? 

The modem etymology of the word ‘ philosophy * 
has not been accepted by all scholars, including M 
Ragon, tlie French authonW, of the lost century, on 
tho Egyptian mysteries He contended that ancient 
philoHopheis were scientific workers, and that their 
philosophy was a real science—not simply verbiage, 
that ‘ pliilos ’ does not repiesent here a noun, or mean 
‘ affection ’ it is the term used for Eros, synonymous 
with ToBoi, the universal, creative energy of Nature— 
the abstract ‘ desire ’ or procreative ewjtivity inherent 
in Nature Hence philoaonhia ongmally signified 
knowledge of the energies within objective phenomena, 
and phiioaopker, one who ha<l assmulated in himself, 
or jiersonifled as it wore, creative knowledge or the 
‘ wisdom of creation \ and could, therefore, experi¬ 
mentally demonstrate it The tia^tion may be true, 
then, that Pythagoras modestly refused to be called a 
philosopher! W W L 


William Hyde WoUaeton 

I AM ooUectmg materials for a biography of William 
Hyde WoUaeton (1766-1828), and would be most 
pateful for any documq^te or other information 
bearing on him which readers of Nature could supplv 
AU documents would be carefully handled, and would 
be returned to the senders os soon as copied 

L P Gilbert. 

Department of Chemistry, 

University College, 

Gower Street, London, W C 1, 

Feb 8 
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The Audibility^and Lowermost Altitude of the Aurora Polaris. 

By Prof S Chapman, F R S 


T he aurora polans, after long Btudy, remains 
in many respects mystenous , of late years, 
however, scieutifio opimon has been nearly unam- 
mous m regard to its height m the atmosphere, 
locating it at about 100 kilometres and above 
St 0 rmer has found trustworthy evidence, m a few 
cases, of its occurrence so low as 80 km Its 
upward extent is very variable, but at times it 
rises to a height of 800 km These very high 
aurorre seem to occur exclusively in the part of the 
atmosphere which, though viewed from stations in 
the mght hemisphere, is itself still illuminated by 
the sun’s rays , no very bkely explanation of this 
lemarkable fact has yet been proposed 

The gradual accumulation of trustworthy photo 
graphic measures of the height of aurorae, observed 
‘Simultaneously from two or more stations, since 
Stormor introduced his now well known methods, 
has steadily added strength to this conviction Yet 
from early times to the present day there have been 
occasional reports of auroreo situated at much 
lower heights, so os to be visible between the 
beholder and high land at no great distance Like¬ 
wise there have been many accounts of aurorap 
liaMng been heard, a thmg scarcely to lie credited 
if they are located at heights of 80 km or more 
both kinds of observation have in general been 
\ lewed with suspicion 

In 1918, Dr G C Simpson, in a letter to Nature 
(Stpt 12 , p 24), referred to the question of low 
anrorie, and recounted three cases that came under 
Ins notice dunng the 1910-12 Scott antarctic 
expedition he had asked his colleagues to direct 
his attention to any aurorse observed by them at 
low altitudes , in each instance he concluded, on 
l^cisonaliy viewing the aurora, that its situation 
fiolow the clouds, or between the camp and neigh- 
bfjunng mountains, was only apparent—that 
(haiioe circumstances combined to produce an 
optical illusion, distinguishable as such only on 
the closest scrutiny Indeed, on one of the three 
orrasions a majority of his colleagues were not 
convinced by him tliat the appearance was only 
lihisorv 

Such an examination, by a first-rate observer, of 
observations that were apparently anomalous, and 
contradictory of the results uniformly given by the 
Ijest methcxls of observation, was of great value 
Since it dealt only with a few particular cases, it 
t ould not dispose of the possibihty that in other 
t ages the appearance of low aurorae was real and 
not counterfeit, yet it certainly showed that now 
and then appearances were very likely to deceive, 
and emphasised the need for caution in accepting 
leports even from the most trustworthy and con- 
v^nced observers 

The discussion has recently been earned to a 
further stage through the zelj of Mr J Halvor 
Johnson, Of San Mateo, Gahforma, who for many 
years hv^ near, and beyond, the Arctic circle, and 
witnessed many aurorsB During these years he 
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observed, once only, m Alaska, m 1901, an un¬ 
mistakably low aurora, which was visible between 
himself and a mountain about half a mile distant, 
nsmg to about 1200 feet above his own level 
Moroovor, on this and but one other occasion he 
heard sounds accompanying the aurora At the 
time he had read little with reference to the aurora, 
and was ignorant of the prevaihng opinion that the 
aurora is confined to the uppei atmosphere In 
recent years his conviction, based on his own 
experience, that this opimon is not true in all 
cases, has le<l him to seek further evidence on the 
pomt, from other observers From few parts of the 
world is such information likely to be more readily 
available than from North Amenco—Alaska and 
northern C’anada Here, owing to the inclination 
of the earth s magnetic axis in this direction, a long 
stretch of the zone of maximum auroral frequency 
passes overland, m a region which, though mhospit- 
able and smrscly populated, is yet inhabited by a 
large number (m the aggregate) of civilised men, 
including some, such os suivoyors, and occasional 
professional men in small townships, of considerable 
intelligence and education Mr Johnson, recogms- 
ing that low-level aurorae are at least raie, and 
apparently have not occurred at times and places 
where arrangements for measuring thoir altitude 
weie available, m 1928 addressed a letter to each 
of the newspapers published m Alaska and the 
British Yukon Teiritory, seeking informati6n m 
regaid to auroral displays 

In this letter Mr Johnson directed paiticular 
attention to the question of low altitude and 
sound, statmg the position very fairly “much 
respectable testimony”, on one hand, in favour 
of occasional sounds, and “ exceedingly rare ” close 
approaches of the aurora , and, on the other hand, 
the prevailing scientific disbelief, and the state¬ 
ments of many men who have travelled extensively 
m the arctic regions, that they have never heard 
auroral sounds He did not mention his own 
experience or conviction His letter was given a 
prominent place in the newspapers, and produced 
many rephes , some of these ne follow^ up by 
fmother direct correspondence Ho has lately pub- 
hshed a small pamphlet “ Concermng the Aurora 
Borealis ” (29 p^es , privately printed, at the 
Gazette Pr^, Berkeley, Califorma, 1930), giving 
a selection of the letters (17 pages), occompamed 
by an introduction and brief historical account of 
the subject (11 pages) The writers of the letters 
include men from vanous stations in hfe, from 
“ the simple pioneer and prospector, whose spirit 
of helpfulness outweighed nis diffidence m writing, 
to the professional man of disciphned observational 
training ” 

This inquiry is in some respects similar to on© 
made by Sophus Tromholt m Norway in 1886 
Tromholt wrote m Nature (Sept 24, 1886, vol 32, 
p 499) that up to date, out of 103 rephes bearing 
on the question of auroral soundd, 63 were from 


342 


NATURE 


wnters who had personally heard such sounds, 
wliile a further 39 cited the testimony of others to 
the same otfect, the remaining 21 declared they 
had never heard the sounds, or knew nothing of 
them It may be recalled also that in Natukk, 
Jan 8, 1927, vol 119, p 45, Prof Stormer reported 
that on Oct 15, 1926, H S Jelstrup and an 
assistant, at the observatory near Oslo, both heard 
auroral sounds during ten minutes which they 
were able to spend in the open watching the 
aurora, befcjre continuing their observations , the 
sound was a very cunous faint whistle, increasing 
and decreasing, seeming to follow exactly the 
vibrations of the aurora Unfortunately, Stermer 
hod no successful photographs of the aurora during 
the period in question 

Ml Johnson’s pamphlet contains letters from 
twenty persons One of them does not refer to the 
two points here under discussion Seventeen testify 
to having heard sounds accompanying auroiop, and 
some cite one or more fiientls who can bear similar 
testimony, sixteen state that they have seen 
aurorro coming close to the ground, and, of these, 
twelve assert that they have seen the light against 
a background of mountains or other objects near 
the ground All these letters appear to be written 
m perfect good faith Several of the writers who 
have heard auroral sounds describe them as fairly 
frequent, others have heard them only on one or 
a very few occasions in many years 

The sounds are variously desenbod as “ a swish 
ing or rustle, like that of a silken skirt moving back 
and forth, very low, but yet plainly discern 
ible ” , like those ‘‘ that accompany small static 
discharges , like the sound made when “ a couple 
of shoes of good fat bacon are dropped into a 
red-hot pan ”, ” they may attain a loudness com¬ 
parable to that emitted by a high tension eleotno 
current when charging a set of horn gap lightning 
arresterfl ” , “ quite audible swishing, crackluig, 
rusthng sounds^’, “a crockhng so fine that it 
resembled a hiss ” , sounds ” similar to escaping 
steam, or air escaping from a tire ”, “ much like 
the swinging of an air hose with escaping air ” , 
” the noise of swishing similar to a lash of a wlup 
bemg drawn through the air ” , sounds “ likened 
to a flock of birds fljnng close to one’s head ” , 
” not musical, it was a distinct tearing, ripping 
sound as when thin mushn is ripped or torn apart ” 
One man at sea, in an open boat with four natives, 
on Oct 11, 1893, heard the most fearful whizzhng 
and crackling sounds, sounding at times os 3 
thousands of firearms were fired within short 
distance ”, at the time there was ” no wind and 
no clouds ” Another wntOT mentions loud 
reports aiuular to rifle cracks ”, “ the air was still 
and the aurora was just above the tops of the 
birches ” , the few loud reports were followed by 
much crackhng 

Some of the acepunts of low auror® seen between 
the observer and terrestrial objects are very striking 
and circumstantial One wnter states that lie ana 
his Mrty (members of a government radio station, 
in the winter of 1917-18) were enveloped in a 
light mist or fog-like substance m the aurora ”, a 
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hand extended ocudd be seen as if in a coloured fog, 
and a kaleidpsoopb of colours was visible between 
the hand and the body It was impossible to feel 
this visible fog or mist, and there was no dampness 
By stooping close to the ^ound it was possible to 
see under this hght, whi^ did not go below four 
feet from the ground The low-hung aurora lasted 
fifteen ramutes, while great streaks and shafts of 
light came and went in the heavens The occasion 
was unique m the writer’s experience 

Another writer, during a brilbant auroral display, 
saw the light play ” down between himself and 
a steep glacial deposit bank about 125 feet away , 
he stepped right into the aurora ” Another saw 
an aurora between himself and a ten foot bank not 
more than one half-mile away, there was “im- 
menso hght ”, ” on the very surface ”, and a shaft 
of light shot up to an immense height Another in 
1915 saw the familiar landscape ” beautified by 
changing coloured lights which came and went 
lapidlv, now bathing us, now withdrawing with a 
swish to a height of a mile or so ” , ” it came down 
111 streamers, or again as a fog (only much faster 
than fogs come, only a matter of seconds) ”, “ we 
saw the tree trunks through the aurora ”, the 
colours being mostly, though not wholly, greens 

These letters make it difficult to deny that 
aurorae occur, very rarely, qmte near the earth, 
and are sometimes accompamed by noises Almost 
all the leports come from a belt of country about 
three hundred miles wide, lying roughly along the 
auroral zone, the belt includes the Klondike 
region, where is situated the township of Dawson, 
with a population of several thousand , several 
reports come from this neighbourhood The only 
otner places along the auroral zone, likely to afford 
such favourable fields of mquiry, appear to be 
near Churchill, on Hudson Bay , the extreme south 
of Greenland, Iceland and the most northerly part 
of Norway 

Since very low aurorae seem to be very rare and 
to be confined to localities near the auroral zone, it 
IS perhaps not surpnsing that Stormer, Vegard, and 
Krogness should have observed no such case, or 
that the Polar Year (1882-83) failed to provide 
evidence estabhshing their existence , with the 
better orgamsation of auroral observation which it 
18 hoped to achieve during the proposed new Polar 
Year (1932-33), there is more chance that oppor¬ 
tunities of critical examination of these appearances 
will occur 

These low auroreB must obviously be very different 
in character from those observed m the upper 
atmosphere, though connected with them In¬ 
ability to understand their physical nature is not 
a sufficient ground, m the present state of know¬ 
ledge, for rejecting the possibihty of such occur¬ 
rences , such an attitude would, for example, forbid 
acceptance of the reality of globular lightning 
The observations cited by Mr Johnson constitute 
at least a case for active further inquiry, and render, 
it highly desirable that auroral investigation near 
the auroral zone should include not only visual and 
photographic observations, but also atmospheno 
eleotno registration at a well-eqmpped observatory 
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Science Medals of Great Britain, Ireland, and the Dominions 


A S a supplement to the issue of Natitbb of 
^ Nov 15, 1930, we published an article on 
medals awarded for soientiho achievement, and brief 
classified statements relating to the vanous medals 
in the gift of institutions of the British Empire 
The difficulty of making the list exhaustive was 
[^bvious, and we pnnt bdow particulars of further 
awards to which our attention has been directed 

I Gskebal 

Royal Society of Western Australia, Perth 

Soc%eiy'8 Gold Medal —Arising from the com¬ 
memoration of the centenary of birth of Lord 
Kelvin, in 1924, the Society decided to institute a 
gold medal for award from time to tune for dis¬ 
tinguished work in science connected with Western 
Austraha The entire imtial cost was borne by 
voluntary subscriptions The award is made on a 
recommendation by a medal committee of five 
members, and normally at four-yearly mtervals 
The first allotment was m 1926, to Dr W J 
Hancock, for pioneer research in radiology, that 
for 1929 was given Dr E S Simpson, government 
mineralogist and analyst The obverse of the medal 
bears the bust of Lord Kelvin 

Royal Numismatic Society of London 
Society's Medal —Founded in 1883, and awarded 
annually or otherwise m silver or bronze for dis¬ 
tinguished services to numismatic science, the 
recipient may be of either sex, and there is no 
restriction as to nationahty The first allotment 
was made to Charles Roach Smith, the emment 
antiquary , that for 1930 to Mr P H Webb, 
president of the Society 

British Numismatic Society 
SaUus Gold Medal —Founded m 1910 by Mr 
.Fohn Sanford Saltus, of New York, a vice-president 
Awarded tnennially to the member of the Society 
whose paper or papers appeann^ m the Society's 
pubhcations shall receive the highest number of 
votes from the members, os bein^ m their opimon 
the best in the interests of nunusmatic science " 
Allotment was made m 1929 to Mr J S Shirley- 
Fox 

University of Melbourne. 

David Syme Research Medal and Prize —(Mr 
E 0 Herous, 16 Melbourne Place, (^mbndge, 
directed our attention to the omission of this prize 
Stnotly, the ongmal senes comprised the awards of 
tnedals made by scientific academies and societies, 
but the following account will be of interest.) 

Founded by Sie gift of £3000 by David Syme 
for the purpose of encouraging m Austraha the 
carrying out of research work in biology, chemistiy, 
geology, and natrual philosophy The award takes 
\the form of the annual bestowal of a gold medal 
and gift of £125 for a thesis based upon original 
work m the deportments of science mentioned 
above, but preferably in connexion with the matenal 
and mdust^ development of Australia The thesis 
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must either have been pubhshed not more than 
two years before an allotment, or pubhshed after¬ 
wards m such a manner as shall satisfy the coimoil 
The prize is open to any person who has been 
resident m Austraha for not less than five years 
out of the seven years immediately preceding that 
in which the prize is offered No professor m an 
Austrahan university and no head of a scientific 
department under any Australian authority is 
ehgible 

II Physical and Mathhmatioal Soibncbs 

Institute of Actuaries 

InAititUe Gold Medal —In 1920 it was decided to 
establish a gold modal in recognition of any paper 
or treatise of outstanding ongmahty m actuarial 
science, the award not to be restnoted as to 
nationality or sex 

N B —No award of this medal has been made 
so far, but it should be mentioned that in 1927 
and m 1929 special gold medals were struck, and 
bestowed respectively upon two distinguished ex¬ 
ponents of actuarial science 

British Astronomical Association 

Walter Goodacre Gold Medal —Founded in 1929 
through a fund provided by Mr Walter Goodacre, 
a past president, and for award to members m 
recognition of contnbutions to the progress of 
astronomy, special regard bemg paid to work com- 
mumcated to the As^iation An award is made 
at mtervals of not less than two years nor more 
than four years The first allotment was made m 
1930 to the Rev TER Phillips 

Institution of Civil Enilineers of Ireland 

Mullins Medal —The Institution awards medals 
(or premiums) annually under the terms of a be¬ 
quest by Mr M B Mulhns, president in 1869-61. 
The medals may be of gold or silver, and refer m 
bestowal to mentonous papers read before the 
Institution The obverse of the medal bears the 
head of Mullins 

Institute of Fuel 

Melchett Medal —Inaugurated m 1930 by Lord 
Melcnett, founder-president (1927) of the Institute, 
to mark the completion of his period of office, for 
annual award It is struck m bronze, and awarded 
to such person, whether a member of the Institute 
of Fuel or otherwise, as m the opinion of the council 
has done either original research or professional, 
adimmstrative, or constructive work of an out¬ 
standing character mvolvmg the scientific prepara¬ 
tion or use of fuel, provided the results of such 
work have been made avadable within recent date 
for the benefit of the community The allotment 
18 without restnction as to the nationahty of the 
recipient The first award was made to Dr Kurt 
Rummell, pnncipal of the Warraestelle, Dllsseldorf 
Jt IS the intention of the council to mvite the 
recipient each year to give a Melchett lecture, follow¬ 
ings the presentation of the medal 
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Society of Glass Technology, Sheffield 

Frank Wood Medal —In 1910, the Society, m 
order to commemorate the serviceB of Mr iWtik 
Wood, wlio was the first president, to the glass 
industry and glass technology, inaugurated a fund 
and decided to found a medal in bronze , the 
award to be placed in the gift of the University of 
Sheffield, and allotted annually to students in the 
Glass Technology Deportment The Umversity 
holds the fund as trustee The design of the medal 
was entrusted to Mr P Metcalfe, ^yal College of 
Art, South kensington 

British Horolof^lcal Institute 

InsUtuie's Oold Medal —The Institute was estab¬ 
lished in 1868 In 1928 a gold medal was founded 
for annual award, at the discretion of the council, 
for the greatest advance in the science of horology, 
or some achievement of outstanding merit beneficial 
to the science or practice of tune measurement 
The first recipient was the Astronomer Royal, Sir 
Frank Dyson The reverse of the medal carries 
the inscription ‘ For having unproved horolcgv 
by practice and enriched it with learning ” 

British Institute of Radiology 

Sxlvanua Thompson Medal —Founded in 1918, m 
asAOciation with a memorial lecture, and in com¬ 
memoration of Prof SilvanuB P Thompson, F R 8 , 
the first president of the Rontgen S(x?iety Dis- 
tingutsliod workers in radiology or allied subjects, 
of any nationality, may be invited to deliver the 
lecture, and, so far as possible, choice falls alter¬ 
nately on a medical and a non mecbcal man The 
modal IS struck in bronze and bears the bust of 
Thompson An honorarium is attached to the 
leotureslup 

Mackenzie Davidson Medal —Founded m 1920, 
in association with a memorial lecture, and in 
commemoration of 8ir James Mackenzie David 
son, a pioneer in British radiology Distinguished 
workers in radiology or alhed subjects, of any 
nationality, may be invited to deliver the lecture, 
and, so far os possible, choice falls alternately on 
a medical and a non medical man The modal is 
struck in bronze, and bears the bust of Mackenzie 
Davidson The regulations provide that the choice 
of lecturer shall be mode each year by a jomt 
selection committee appointed by the Institute 
and the Electro Therapeutic Section of the Royal 
Society of Medicine An honorarium is attached 
to the lectureship 

Society of Radiographers, London 

Retd Medal —Instituted as a memorial of the 
services of Sir Archibald Reid Struck m silver, 
it IB awarded annually in competition amongst 
members of the Society for radiographic films of 
merit, applicable to selected subject which are 
chosen by the council The obverse of the medal 
bears the bust of Reid 

Auitralian Chemical Institute, Sydney 

Smith Memorial Medal —Founded in 1929 to 
perpetuate the memory of Henry George Smith, 
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one of the foundation officers of the Institute 
and a pioneer in research mto the chemistry of 
the Australian eucalypts The leading Australian 
scientific societies were represented on the memorial 
committee, and contributions to the fund were 
received from each State m the Commonwealth 
It 18 struck m bronze, and awarded annually to 
that person who has, in the opimon of council, con- 
tnbuted mentonous service to the development of 
chemical science The first allotment (1929) was 
mode to Dr A C D Rivett, of Melbourne, for 
research work published durmg the ten preceding 
years 

Rennie Memorial Medal —In the course of 1930, 
members of the Institute established a fund to 
found a bronze medal in memoty of Dr Rennie, 
Angos professor of chemistry in the Umversity of 
Adelaide for more than fortv years He was actively 
associated with the formation of the Institute, and 
at one period was its president It is proposed to 
award the medal annually, among the younger 
members of the Institute, for research work 

III Btologioaj^ Scibncbs (iNonuDtNG Geology 
AND Geography) 

Royal Society of Tropical Medicine and Hygiene 

Chalmers Mrmorial Oold Medal —Founded in 
1921 bv Mi*s Chalmers, widow of Dr Albert John 
Chalmers, author of numerous works on tropical 
medicine and hygiene, and student of the hygiene 
of the tropics The award is mode biennially, and 
bestowal is m recognition of research of outstand¬ 
ing merit contnbuting to the sciences of tropical 
medicine or tropical hygiene Theie arc no re¬ 
strictions as regards nationality, sex, or profession 
The medal bears on the obverse the head of 
Dr Chalmers, on the reverse a representation of 
Anopheles costalis, and below, a spray of the cin¬ 
chona plant The first award was made m 1923 
to M Roubaud, Pasteur Institute, Pans 

Manson Medal —A fund had been subsenbed in 
1921 by friends and admirers of Sir Patnek Manson, 
in all parts of the world, with the view of obtaining 
a memorial portrait A balance in the fund being 
available, a bronze medal was founded in memory 
of Manson’s fruitful work and influence in the field 
of tropical medicine and hygiene The capital sum, 
with the allotment of the medal, was vested in the 
council of the Royal Society of Tropical Medicme 
and Hygiene An award is mode tnenmally to the 
bving author of such ongmal work m any branch 
of tropical medicine or tropical hygiene as may 
appear to be deserving of the honour There is no 
restriction as to the age, sex, profession, or nation¬ 
ality of the author The obverse of the medal 
bears the bust of Manson The first recipient was 
Sir David Bruce, the last (1929), Sir Ronald 
Ross 

Royal Army Medical and Allied Services 

North Persian Forces Memorial Medad —In 192r 
a fund was raised by certain officers of the Royal 
Army Medical Corps and Indian Medical Serrtw 
who took part m the withdrawal of the North 
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Boniftii Forow «md liieir subsequent diesdlution 
Struck in nlv^, a mediJ ib awaMed annually for 
the beet paper on tropical medicine or hyriene pub¬ 
lished in any journal during the preoe^g twelve 
months by a mec^oal officer, of lees than twelve 
gears’ servioe, of the Royal Navy, Royal Army 


Medioal Corps, Royal Air ForoCi Indian Mediod 
Service, or of the Colonial Medioal Service A 
Memorial Committee determines the attainment oi 
a standard of merit The first award was made m 
1923 The recipient for 1929 was Capt H W 
MuUigan, Indian Medical Service 


Obituary. 


Db Altbed P Maudslay 
ALFRED PERCIVAL MAUDSLAY passed away 
peacefully tn his sleep on Jan 22, m his eighty- 
first year, at Momey Cross, near Hereford Born on 
Mar 18,1850, at Lower Norwood Lodge, he attended 
first a boarding school at Tunbnoge Wells and 
then went to Harrow He was keen m all forms of 
iport, particularly fishing, and shot for his school 
in the winmng team for the Ashburton Shield 
Leaving aohool, he proceeded to Tnmty Hall, 
[Jambridge, of which he was made an honorary 
fellow in 1923 A visit to the West Indies was 
made in 1872, and from Panama and Guatemala 
he wont north to San Francisco, on hia way to 
New York, and there met his future wife, a daughter 
of Governor Morns of Old Momsama, New York 
The following year, accompanied by his brother, he 
visited Iceland, making the ardoua tnp round the 
island, but ho also tells of many pleasant days 
fly fislung 

After taking his degree m 1875, Maudslay went 
to Truudad, where he accepted his first appoint 
inent as private secretary to H E the Governor 
He next acted in a similar capacity to the Governor 
uf Queensland doming the staff of Sir Arthur 
Gordon as pnvate secretary, he went to Fiji, be¬ 
coming in turn Acting Colomal Secretary to Fiji, 
Deputy Commissioner to Tonga and Samoa, and 
Acting Consul-General for the Western Pacific 
In 1876 he occompamed Lady Gordon to New 
Zealand, where he spent some months, crossmg 
into the then prohibit^ Maon Territory Return¬ 
ing to Fiji, he went to live on Tonga os Deputy 
Commissioner He left these Pacific islands m 
1879, but it was only last year that he published a 
delightful autobiography of that period m “ Life 
in the Pacific Fifty Years Ago ” 

Maudslay m his visit to Guatemala was so struck 
with the Maya rums he had seen there that he 
decided to give up his diplomatic career and 
devote his life to exploration m Central America 
To that country and Mexico he made at least 
seven expeditions, visitmg, clearing, measuring, 
photographing, and plotting all the then known 
Mayan rums, and the results of these expeditions 
appeared in 1889 in the “ Biologia Centrah- 
Amencona Arohseology By this monu¬ 
mental work he laid the foundation of Maya 
research, which has since been enthusiastioaily 
taken up by German and Amenoan scholars 
This, umortunately, cannot be said of Great 
Bntcun, his priceless colleotion of ‘ sque^ses ' 
and moulds (which had cost him £10,000) he 
presented to the nation, but they lay neglected, 
laUing to pieces and eaten by rats, for upwards of 
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thirty-five years in the vaults of the South Ken¬ 
sington Museum, until they were rescued m 1923 
by Capt Joyce on behalf of the British Museum 
There they were pieced together and restored, and 
oasts made and set up m a room to themselves, as 
they deserve, and now form the finest collection 
of Maya casts m the world There is an interest¬ 
ing and well illustrated account of these costs 
compiled by Dr Maudslay and Capt Joyce 
Mayo expeditions to British Honduras, under the 
direction of the Bntish Museum, have gone out 
annually since 1926, but the lock of pubhc interest 
has made expenditure a first consideration, and 
were it not for the generous help of a few pnvate 
individuals who supploment the small Bntish 
Museum grant, it is doubtful if many more expedi¬ 
tions can go out without the help of the Umted 
States 

When Maudslay made his seventh expedition to 
Central Amenca, he was accompamed by his wife, 
and the result was the joint publication of A 
Ghmpse at Guatemala ” m 1899 This charmmg 
and beautiful book is printed on hand made paper 
and profusely illustrated with photogravures, 
coloured plates, and chromo-hthographs The next 
work from his pen was a translation, with mtro- 
duction and notes, of Bernal Diaz* The True 
History of the Conquest of New Spain ** for the 
Hakluyt Society, and it ranks among the finest 
of that Soriety*8 pubhcations 

In the summer of 1912, the eighteenth Inter¬ 
national Congress of Amencamsts met m London 
under the auspices of the Royal Anthropological 
Institute, when Maudslay was president, and when 
the Congress visited Oxford the honorary degree 
of D Sc was conferred on him for his contribu¬ 
tions to Mexican and Mayan archaeology Cam¬ 
bridge also honoured him by conferring on him the 
honorary degree of 8c D 

In 1915 Maudslay was one of the joint seore 
taries of the Royal Geographical Society, m which 
he took a keen interest, specially at the time when 
the Society moved from its cramped quarters in 
Savile Row to Lowther Lodge In 1928 Maudslay 
published a popular edition of “The Discovery 
and Conquest of Mexico with introduction and 
notes 

It was in 1905, m Mexico City, that the present 
wnter had the pleasure of first meeting Dr Idauda- 
lay, at a luncheon at the Bntish L^ation, sitting 
next to him , the conversation naturally turned on 
archfiBology, and, mentioning having visited the 
ruined cities of Ceylon, he said it was just * a toss 
whether he had gone to Ceylon or Central 
Afxx^nca to excavate Immediately aft^ luncheon 
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we went to the National Museum, he was very 
proud of his post as honorary professor of archsBo- 
(c^ there, and pointed out Maya sculptures 
wmoh Were wrongly labelled as Zapotec A few 
years later, after visiting the ruins of Palenque 
with the Mexican Government expedition, and 
remarking that it took us three days to reach them 
from Frontera at the mouth of the Usaraacinta 
River, he smiled and said it had taken him nearly 
three months ^ 

Throughout all his Central American travels, 
Maudslay seems to have been endowed with extra- 
ordmary patience and perseverance, and this, 
together with his charm of manner and personality, 
enabled him to overcome all obstacles, whether of 
local politics, native prejudice, lack of guides, 
transport or labour Maudslay always gained his 
point and got his way To the young archaeo- 
logist he was always ready with help, advice, or 
encouragement, esjiecially in the study of Maya 
glyphs, and it is difficult to speak in meosurefl 
terms of his loss to the Mexican and Mayan student 
of archaeology Those whose privilege it was to 
be numbered amongst his personal friends will 
perhaps best remember him for his kind and 
gracious disposition, his keen and sparkhng eye, 
and his blameless life He was the type of the 
true English gentleman and traveller We shall 
not look upon his like again J C C 

Mb David T Jones, GBE, chairman of 
the Fishery Board for Scotland, who died in Edm 
burgh on Feb 4, in his sixty fifth year, liogan 
hiB official career as a junior clerk m the Fishery 
Board m 1887 He was promoted after five years' 
service to be chief clerk, and m 11K)9 to be secretary 
to the Board During the War, he served as Pay 
master Lieut -Commander, R N R , prepareil a 
census of fishermen, and organised a fleet of fishing 
vessels for various patrolling and defensive pur 
poses His special knowledge of fishermen and 


fishing interests, extended by this war senrioe, 
was of great value in his subsequent administra¬ 
tive woi^ In 1920 he was appouited chairman of 
the Board He was especially mterested in the 
fishenos problems of the North Sea, and was one 
of the British representatives on the International 
Council for the Investigation of the Sea His 
strong support of the Scottish Fishery Board's 
scientific investigations is evidenced by the expan¬ 
sion of the laboratory facilities for this work under 
Dr Alexander Bowman in Aberdeen Mr Jones 
was of cheerful temperament, $.nd was a very 
genial fnend who will be miss^ in many circles, 
especially m Edinburgh 


Mr Thomas Hebdkn, of Keighley, who died on 
Jan 3, at the age of eighty-one years, was one of 
the Yorkshire naturalists who, in the intervals of a 
busmess life, devoted himself to a particular branch 
of botany He was a correspondent with many of 
the leading lichenologists of his day, and this 
correspondence was maintained almost up to the 
day or his death and is reflected by the numerous 
references to Hebden m liohenological hterature 
His correspondence with Nylander added several 
species of VemiC4ina to the Bntish flora, these 
being published under the joint names of Shackleton 
and Hebden m the Naturalist of 1892 His herb 
anum and scientific books have been bequeathed 
to the museum of his own town 


We regret to announce the foUowmg deaths 

Dr Alfred Holt, one of the joint honorary score 
taries of the British Association at its meeting in 
Liverpool m 1923 and founder of the firm of Holt, 
Thompson and Co , Ltd, manufacturers of fine 
chemicals, on Feb 16 

Prof F J Pritchard, plant physiologist of the 
U 8 Bureau of Plant Industry, who specialised in 
breeding disease resist mg varieties of tomatoes, on 
Jan 13, aged fifty six years 


News and Views 


The president of the Hussihu Aeademj of Sciences, 
Dr A P Karjiinsky, the distinguished geologist, is 
leaving ius post at the Atailemy This decision is 
the ontcooie of his unsucceRsful protests against the 
recent forced decision ol the Acatleiny to deprive of 
Its membership four acailcmicians, mchidmg such 
historians os S F Platonov and E V Tarle, whoso 
scientific views have been pronoimt etl by the author 
ities to be incompatible 'with their presence in the 
Academy of a communistic State It is noteworthy 
that at the same meeting of the Academy several 
foreign scientific workers were elected as foreign 
members It appears clear, in the circumstances, 
that the acceptance of membership of the Academy 
of USSR must involve silent agreement with the 
basic principle undrorlying the attitude of the Soviet 
authorities towards science Acconhng to this prin¬ 
ciple, science is regarfle<l as merely a means to the 
successful accomplislunent of the Five Years' Plan, 
and Boieiitific workers themselves are forbidden to 
express^ or even to hold, independent scientific views 
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New Zealand has its Scenery Preservation Act, 
now almost twenty three years old, and stilj we 
wait to see what a Bntish Government Commission 
will say about the desirabihty of doing something 
for Bntish soeneiy In New Zeedand the Act has 
worked well, as is shown by the Annual Report for 
1930, a blue-book of 30 pages, with many photo 
graphs and a map m colour, issued by the Deport¬ 
ment of Lands and Survey Dunng the year, pro¬ 
clamations were made setting land apart for scenic 
or histone reserves to the extent of 6982 acres, and 
these areas now bring the number of scenic reserves 
in the Dormnion up to 851, with a total area of 
511,792 acres The value of the reserves to the 
artist and traveller, as well as to the naturalist, is 
indicated m an appendix by Dr L Cockayne and 
Dr E Teichelmonn, describing the Glacial Scenic 
Reserves of Westland Apart from the annual 
interest on the capital expended m purchasing the 
reserves, the accoimts show that they are run for 
about £1276 a year, and this is offset by rents, etc , 
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amounting to £757 Tho lumual mteroAt on the 
invested capital is a more serioua dram, amounting 
to £8979, for with the year's purchases the capital 
itself stands at just over £200,000 

AKYTHiNa that will lead to uniformity in the mode 
of reference to penodicals is to bo welcomed , and 
oven more important than uniformity is intelligibility 
An International Code of Abbreviations for Titles 
of Periodicals ”, just issued by the Internationed 
Institute of Intellectual Co operation (” Physician, 
hoal thyself I ”), has both ments Most wisely it is 
based on the rules and pnnciples adopted by the 
compilers of ” World Last of Scientihc Penodicals 
(1900-1921)”, and differs little from them Those 
rule 3 were not easily accessible, even though the 
British Association Committee on Zoological Biblio 
graphy reprinted them (Leeds, 1927) and circulated 
them to zoological penodir als Tlio present statement, 
m French and English, is more clearly drawn up, and 
IS obtainable from the Institute for 2 60 fi Intelltgi 
bihty must be judgwl, not by the reodei thoroughly 
faimhar with the periodical in question, but by the 
worker m anothoi branch Excessive contraction is 
therefore to be avoided it should bo j>os8iblo for tho 
educated non speciahsl to let^onstruct the abbreviated 
word Judged thus, some of the contractions pro¬ 
posed seem to ” curtail the already cuitaileii cur ” 
We jib at ” Tms ” for the Tirnes, ” Chi ” might mean 
Chile as well os Chuago and who will guess “LB” ? 
Diacritical marks should be avoided for the sake of 
the printers, and so wo apjirovo of “ Kbh ” instead 
of the perhaps more intelligiblo “Kjob”, but wo 
object to “ ” for “ ^urnal ” We could say more, 

but WG prefer to commend this attempt to etlitors 
and authors 

CFBEBBt) SPINAL or ‘ spottod * fevot has been some 
what prevalent this year, and the outbreak is the 
subject of a circular recently issued by the Ministry 
of Health This disease occurs, to some extent, 
every year , but in certain years the incidence may 
bo considerably above the aveiage After the War, 
when it was prevalent, the number of cases deihne<l 
to 301 m 1923, since when there has been an up 
ward trend, with 600 cases in 1930 in England and 
Wales This year 230 cases among civilians have 
been notified, about half of which have proved 
fatal The cases have boon scattered and distributed 
in 30 counties, with some concentration in the 
West Riding of Yorkshire The disease is especially 
liable to attack children and young persons, and 
during periods of prevalence tho responsible micro¬ 
organism (the memngoooccus) is to be found in the 
nose and throat of a number of persons who are and 
remain well Such healthy earners are probably 
of more importance than the cases tliemselves in 
spreading the disease One factor known to favour 
local outbreaks is overcrowding in barracks, institu¬ 
tions, and schools Plenty of space should bo pro- 
^vided m dormitories, with thorough ventilation 

Univebsitebis m their relationship to national and 
mtemational movements are discussed in BuUettn 
No 7, 1930, pp 43, of the Fans oflfice of the Carnegie 
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Foundation for International Peaoe It oontams two 
papers by Prof dTrsay, of Johns Hopkins Umvennty, 
and Prof Blooh, of the Sorbonne, entitled respectively 
“ Histoire Internationale des University ”, and ” La 
Cit6 Umversitaire de Pans ” Prof dTrsay conoludee 
his histoncal survey with a generalisation contrastang 
the spirit in which their teaching work is conducted by 
umverHities with that of their scientific research the 
former inevitably nationalistic and tending to become 
monotonous and reactionary, the latter, which is 
slowly but surely becoming their dominant note, 
genuinely international and all tho more imi>ortant in 
virtue of the fact that scientific research is the only 
real force uruting the world Prof Bloch’s paper gives 
an account of the aims, orgcurusation, and present 
position of the Cit^ Umversitaire, inaugurated in 1924, 
when buildings providing for tho accommodation of 
300 French students were begun Since then hostels 
have been erecte<^l on tlie Cit6 estate for Canadian, 
Belgian, Argentine, Japanese, American, and IndO' 
C^him^se students , anti others are m course of construe 
tion for Biitish, Swedish, Dutch, Spanish, Aimeman, 
Danish, (Jroek, Cuban, Monacan, and French pro¬ 
vincial students By 1933 the total number of rooms 
will be 2500 In older to promote friendly intercourse 
between the stutlents of different nationalities, a 
“ Maison Commune”, for which Mr J D Rockefeller 
has constituted a foimdation of 90 million francs, will 
piovide communal refectories, lounges, music room, 
library, gymnasia, etc , and a medical seivioe 

On Fob 25, Mi WOW Mitchell gave a lecture 
on “ Developments in Television ” befoie the Royal 
Society of Aits He pointwi out that early expen 
meuters in tho field of television were handicapped 
through not having suitable photooloctric cells for 
conveiting oiiariges of light and shmle into corros}?ond 
mg electrical impulses, and also through the modem 
valve amplifier then being unknown But the post 
hvo years have shown that a primitive form of tele 
vision IS physically possible Tho fundamental diffi 
oulties were considerofi in detail As examples of the 
trend of development Mr Mit(hell dealt with the 
recent demonstration of two way television in America, 
the various attempts maile to produce a large screen 
picture suitable for viewing by large audiences, and 
the attempts that heul been made to overcome purely 
mechamcal methods by using electrical ones The 
American Telephone and Telegrajih Co , which was 
responsible for tho two way television system, was 
pnmanly seeking information os to the value of the 
addition of sight to sound in personal conversations 
over the telojihone The extra apparatus for pro¬ 
viding vision is bulky and the operating costs are 
heavy, but work is m progress to reduce these 
defects 8v>eaking of large screens, Mr Mitchell re¬ 
ferred to a recent demonstration by J L Baird of an 
arc lamp the intensity of which was modulated directly 
by a vision signal Very good brilliancy was obtained 
on a screen 7 ft by 3 ft at 10 ft distance by optical 
projection Purely electneal methods of television, 
9 uch as the cathode ray method, will be more widely 
used as soon as the high voltages required for operating 
oeCn be reiluced Mr Mitchell thinks, however, that 
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the next development will be in the direotion of zone 
methods used m conjunction with wired transmitting 
circuits Using these methods, it should be possible 
within a year or two to have a picture of the size and 
bnlhancy of the cinema screen picture of to day 

The presidential address of Dr W H Eccles to the 
Institute of Physics, delivered last May (see Natube* 
June 14, p 804), has recently been published He 
U)ok as hifl subject the influent e of physical research 
on the development of wireless oommunjcation From 
the historical *{)oint of view the address is of great 
value, as no one has studied more closely the develop 
ment of this industry, and in atldition no one else has 
been in piersonal contact with so monj of the pioneers 
He points out that in the near futvue the knowletlge, 
which has been laboriously accumulated, of the effect of 
atmospheric conditions on radio communic ation, will 
be utilised and that fuithei lapui developments will 
take place Kndio has advancofl practically by leaps 
and bounds Home of these leaps—for example, the 
maturing of the tnode valve—have ie<l to the scrap¬ 
ping of equipment before it has cumed the <ost of 
its engineenng development Industrialists naturally 
fear these revolutionary improvements, due often to 
physical research At pi t sent there is mucli diw ussion 
m engineering iircles on rationalisation, the mam 
object of which is to reduce the costs of production 
and eliminate waste in basic industries Standardisa 
tion 18 a useful help in this direction, and so also is the 
modernisation of plant and products by the intro 
duct ion of the latest methods and inventions The 
standardisation that asks all manufacturers of cer¬ 
tain articles to work to agreed specihcations concerns 
engineers only , but that which calls a halt to the 
introduction of innovations affects physicists also 
This latter fonn of standardisation is m conflict with 
the principle of modernisation Physicists are often 
looked on askance by engineers, as their revolutionary 
ideas necessitate changes m manufacture As, how 
ever, they live in the laboratories whence spring 
the discoveries which may overturn the established 
order, they are admirably qualified to forecast prob¬ 
able developments, which will enable engineers to 
decide when to standardise and when to modernise 

Thk January number of the Brown Boverx Remew 
gives an interesting record of the progress that is being 
made abroad in the design of elo< tncal ma< liinery 
It shows clearly that in electrical traiction the od 
vanoes being made are m the direction of smgle phase 
and direct current working The Simplon Tunnel, 
for example, has been ojierated for nearly twenty- 
four years by means of three phewe current Since 
J920 it has been operated by seven locomotives, 
which liandled without difficulty the greatly mcreased 
passenger and goods traffic after the War At the 
beginning of lajsb year, three phase operation was re¬ 
placed by single-phase operation, the <iouble typo of 
ourrent oolloctor e«iploy©d eliipinating many diffi¬ 
culties Devices are now empJo^^ which enable the 
locomotives to run at four economical speeds The 
Itahan State Railways are electrifying a number 
of their sections with high pressure direct current 
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at 3000 volts The eleotno power is conveyed to the 
substations at 00,000 volts three-phase, and is then 
converted into direct current power at 3000 volts 
by 2000 kilowatt mercury arc recti^ers The design 
of these rectifiers is beuig contmually improved and 
their size is rapidly increasing The latest design is a 
high power rectifier with eighteen anodes capable of 
supplying a direct current of 12,500 amperes Sue 
cessful uivestigations as to the possibility of reversmg 
the action of these rectifiers have been made It is 
now possible to supply electrical energy from a direct 
current network to a throe phase network The fre 
quoncy of the supply is the same as that of the three- 
phase generators, or it can be adjustcnl to any desired 
value from the direct current side It can be used for 
tiansfernng energy from an alternating current 
system working at one frequency, to another working 
at a different frecjuency 

Thebk seems to be a need for standardising the 
airway beacons that are used for guiding aeroplanes 
at mght In a paper in the lUumvnatxng Engxneer for 
Febniaiy, H N Green states the requirements that 
a gocKl beacon has to fulfil, and draws instructive 
curves to illustrate the light distribution from 
beacons of various candle powers A beacon has to 
indicate, either by flashing, or by its colour, or by 
subsidiary lights, its locality on the route on which it 
lies When flymg at night over inhabited country at 
a height of 3000 feet, with average visibility a large 
number of lights can bo seen These bghts can be 
divided into two groups Local lights such as street 
lamps and shop windows form the first group They 
cease to be visible at a range of from five to six miles 
The second class con tains the high powered head 
lights on motor transport These sometimes give 
beams of 60,000 candle jiower, which are visible at 
distances up to twenty miles The presence of these 
flashes occasionally makes it difficult to identify a 
white flashing beacon when it is more than five and 
loss than twenty miles away The true horizon is 
about seventy miles distant, and if the beacon lies 
between twenty and seventy miles away it uppears 
as an isolatoil flashing light and is easily identifittl 
It IS suggested that the lower lumt for the intensity 
of a beacon should be 100,000 ‘beam* oeuidles The 
author discusses how the visibility vanes with the 
height of the aeroplane and with the state of the 
atmosphere He makes a calculation to show the 
worst visibility at which flying is possible Pilots 
often complain that present day beacons are con¬ 
spicuous in clear weather, when they are not much 
wanted, and disappear in bad weather, when they 
would be of the greatest help 

Among recent donations received by the Zoological 
Department of the Bntish Museum (Natural History) 
IS a largo album containing iihotographs token m the 
Birunga mountain district to the north east of Lake 
Kjvu, East Central Africa, and dealmg with the home 
of the eastern gorilla {OortUa gorilla bertngerx) These' 
photographs were taken and were presented by Mr 
Manus Maxwell, author of “ Stalking Big Game with 
(Conhnaed on p 377 ) 
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A Tnlogy of Science 

Th^ Torch-Bearers By Alfred No^es Vol 3 
The Last Voyage Pp ii +229 (Edinburgh and 
London William Blackwood and Sons, Lt<i, 
1930) Is 6d net 

ri '^HOSE who remember the interest with which 
J we greeted the first volume of Mr Noyes’ 
“ Torch Bearers ** seven years ago will understand 
the satisfaction with which the concluding portion is 
now received This is all the greater because the 
third volume is certainly the best from the artistic 
pomt of view It contains one well conceived and 
highly interesting incident, around which the 
author’s pictures of the past and incidental lyncs 
are effectively grouped, and it leads up to a full and 
eloquent exposition of the religious synthesis with 
which the history of science inspires him 

It will be recalled that the governing idea of the 
tnlogy was to present the history of science as a 
connected whole , but, in view of the immensity of 
the subject and the need of some dramatic interest 
for poetic purposes, to select certain crucial moments 
nud treat them with some fullness “ In this way the 
first volume was made to turn largely round Galileo 
and Herschel and the second round the Darwinian 
controversy The third has the advantage of a real 
incident m contemporary life as its central thread 
A child on an ocean Imer has to be operated on 
during the voyage There is no first rate surgeon 
on board , but commumcation is set up by wireless 
with another steamer, also m mid-ocean, on which 
one of the greatest experts happens to be sailing 
The ship’s doctor cames out the operation, under 
the directions of the other man , but the poet, as 
he reflects on what is going on, hears other voices, 
transmitted not only through space but also through 
time The thought which is co-operating m the 
attempt to save the life of the child is really that of 
all the workers and thinkers m the world who have 


contnbuted to the skill and knowledge now put 
forth Harvey speaks and Pasteur Even the 
Chinese, whose culture of the silk worm hod a part 
m Pasteur’s discoveries, find a place 

This IS the true lesson of the poem, as it is of the 
growth of science itself 

AH this mter dependent, intricate web, 

Tl)e invisible system of ethereal nerves, 

Connecting mind and hand with waves of will. 
Without which both were helpless, whose are they 9 

And the answer includes not only Gilbert, Galvani, 
Ampere, and all workers in physical science, 
“ thousands of men, hke cells in one orgamo bram ”, 
but also the still greater host who have worked at 
the sciences of life 

It 18 a dramatic idea of the highest imaginative 
value, thus to represent all this collective wisdom 
and will coming mviBibly through the darkness to 
the cabin of a mighty modern ship to save the life 
of one small child and it becomes a tragedy, when 
the child dies Herein Mr Noyes is faithful to the 
best canons of art The human spirit, like the hero 
of ancienfc Greek trage<ly, in such a cose nses to the 
height of its powers, struggles to achieve its end, and 
IS foiled by fate Our admiration is by no means 
lessened, but touched, as Anstotle would have it, by 
awo and pity 

Mr Noyes, however, goes further than the Greek 
tragedian or philosopher, in attempting to reconcile 
the failure of the particular action with the reason¬ 
ableness and nghtness of the whole The poet, 
musing again after the chdd’s death, discovers, 
after death had struck down the mortal body and 
the dear thing hod vanished from the world which 
but half an hour ago had outvalued all earth's 
kingdoms ”, that somethmg else is needed to restore 
his samty and his acceptance of the umverse This 
IS the assurance which then comes to him from the 
mfimte that there is a law and a love which will 
harmonise all catastrophes, and an eternal memory 
ofVhioh our human fragments are but parts The 
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latter portion of the poem thus beoomes a rebgious 
rhaps<xly, rather on Woulsworthian lines 

This concluding volume of the trilogy confirms 
our imjuesHion of seven years ago that Mr Noyes 
has conferred a signal sorvKe both on English 
poetry and on science The thing is beautiful and 
interesting in itself, and is bound, especially when it 
appeals in one volume, to attiact a largo number of 
Honous readers who would otherwise never connect 
the thought of scitnce with that of poetry It doe^ 
this also in a novel way, not dreamt of by earlier 
poets, such os Wordsworth and Shelley, who hofied 
for an infusion of science in the language and images 
of poetry Mr Noyes turns rather to the idea of 
filiation which has become dominant m tfio last 
hundred years, and follows it out in certain episodes 
m the history of science, which is the field where it is 
best displaced 

Mr Noyes’ dramatic method of seizing striking 
incidents in the lives of men of science is the best 
calculated to rouse popular interest, though it has 
the disadvantage, from the philosophical point of 
view, of throwing into unfair relief certain pci*sons, 
such as Francis Bacon and Renan in the present 
volume, whom the author chooses as foils foi hm 
heroes But how, one may ask in palliation, does 
Julius Cflcsar faio at the hands of Shakespeare, or 
Cromwell or Txmis XT at the hands of Scott I Let 
us he thankful for an art which makes vivid for us 
the clash of personalities m the past and, m Mr 
Noyes’ case, of personalities in a sphere hitherto 
scarcely touched by poets, and, as history, treated 
as a thing apart In an age of speciahsm, when a 
synthetic spint is the thing most needed, alike m 
politics and in thought, what could be more useful 
than to bring, as Mr Noyes has done, poetry and 
history and science together in a careful, interesting, 
and at times very beautiful piece of work ? 

F S Marvin 

Vitalism and Mechanism 

The Nature of Living Matter By Prof l^ncelot 
Hogben Pp ix+316 (London Kegan Paul 
and Co , Ltd , 1930 ) 15# net 

OEVENTY yeais ago, tfie then small educated 
O public read Darwin’s “ Origin of Species ” with 
such avidity that its first edition of 1250 copies was 
sold out on the day of pubhcation For twenty 
years from that dt^, biology, because of its ob¬ 
vious and chrect bearmg on thfe problem of man’s 
place m Nature, was read and discussed by the 
general pubho That contmued interest was m 
large part due to the controversial vigour and 


hterary ability of Prof T H Huxley , but it was 
based on that aspect of the human nund which 
seeks an explanation of the apjmrent purposeless¬ 
ness of the universe and of human life with its 
joys and sorrows, distributed so capriciously and 
unfairly This interest, long continued, died 
awa>, and has ncvei been revived But in its 
place has iisen an interest far moio widely spread 
and muih less easily understood, in those modern 
developments of physics which depend on the 
relativity and quantum theories 

That modern physics should have excited such 
popular enthusiasm is due to the literal y artistry 
of Sir James Jeans and Sir Arthur Eddington 
They have explained, in simple language, results 
which can only be reached through that particular 
form of logic which is mathematics But the 
climax to which this interest has nsen since Ed¬ 
dington accepte<l the Principle of Indeterminacy, 
and as a corollary passed on to human behaviour 
and * free will shows that it rests on the same basis 
as the eailier vogue of biology, on religious ‘ in¬ 
stincts ’ But, lu that mathematicians are atumals 
and that their technique of thought is in fact a 
phenomenon which falls within the scope of biology 
in its wide sense, it is certain that there must 
soon follow an appreciation of the human interest 
of the philosophical aspects of biology These 
exist largely m the old controversy between vital- 
ists and mechanists in the new form winch it has 
receiveil from Dr J S Haldane and General 
Smuts In the book under review, Prof Hogben 
makes an ardent onslaught on these two writers, 
with sallies against many another biologist and 
ramor campaigns against Whitehead and Ed¬ 
dington 

Prof Hogben ’h point of view is that no bio¬ 
logist now claims, or will for generations, if ever, 
be able to claim, that all the phenomena of living 
things can receive a physico-chemical explana¬ 
tion , but that the only methods which will help 
to an understanding of the nature of living matter 
are in their nature identical with those which have 
proved so successful in the physical sciences He 
adduces the work of A V Hill and Meyerhoff m 
illustration of the extent to wfiich the expen- 
mental methods of physicists and chemists, with 
all the fundamental ideas from which these methods 
arise, can be earned when they are appbed to the 
vastly complex but relatively simple problem of 
the activities of an isolated but living muscle ’ 
Through that work we have come near to estab- 
hflhmg a balance sheet of the energy exchangee 
which go on in a specific tissue, and have found 
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no reasona for introducing any conceptions which 
are foreign to phj^oa or chemistry 

Prof Hogben then passes on to an examina¬ 
tion of our knowledge of heredity We are en¬ 
tirely Ignorant of the nature of the mechanism 
which determmes the course of development of an 
a nim al The experimental embryologists have 
Hometimes localised that part of the embryo which, 
by its presence, imtiates and controls the appear¬ 
ance of other parts but of the nature of its in- 
fiuenoe, whether it depends on the diffusion of 
chemical substances, on changes m the surface of 
cells resultmg from contacts, or on the estabhsh- 
ment of differences of electrical potential, we know 
nothing There are, indeed, few phenomena of 
living matter less likely to be expressible in 
physico-cheimcal terms than that of hereditary 
resemblances and differences 

Yet by methods which do not differ, except in 
their form, from those of students of physical 
science, it has become possible to analyse the 
varied results of breeding so successfully that a 
theory has been built up which enables the re 
suits of defimte breeding experiments to be pre¬ 
dicted The prediction is a statistical one, but 
so are all chemical predictions Prof Hogben 
gives an admirable account of the evidence and 
the mode of reasoning which has enabled Prof 
r H Morgan to establish the theory of tlie gene, 
the view that the things which determine the 
course of development of ammals which, when 
adult, show mutations, are discrete particles, self- 
reproducing, arranged in a defimte bnear order m 
the chromosomes 

There remains, however, one field of biology 
which 18 still being investigated by methods in¬ 
volving conceptions totally unlike those of the 
physical sciences The field of the psychologists, 
conscious behaviour, is still investigated by mtro 
speotive methods yielding evidence vahd only 
to the experimenter, and interpreted m terms 
of memory and preferences The school of Be¬ 
haviourists endeavoured to examine these pheno 
mena by methods less unlike those of chemists, 
without securing general acceptance for their 
ideas and methods, but during the past few years 
the conditioned reflex method of Pavlov has for 
the first time enabled us to examine the behaviour 
of a dog, m cirourastanoes which in ourselves would 
involve consciousness, by methods which do not 
differ m their fundamental character from those 
n8od m ordinary physiolc^cal experiment, and 
ire capable of wide extension to other animals 
The results which have already been reached by 


Prof Pavlovas own school are of the utmost im¬ 
portance and show that part, at any rate, of the 
most secure redoubt of the vitahst is open to 
attack 

Prof Hogben is a punst To him no theory can 
be science unless it can be subjected to experi¬ 
mental substantiation All else, if we understand 
him right, though it may be true, is not science 
but some other branch of learning In Prof 
Hogben’s opinion, the charoctenstio features of 
scientific theories are that they are estabhshed on 
the basis of evidence which can at any time be 
reproduced and is accepted by all those who enter 
into the discussion The discussion itself pays no 
attention to ethical implications, and is so con¬ 
ducted that personal idiosyncrasies play no part 
It hes, m the author’s phrase, m “ the PubUo 
world 

But outside this, there arc senes of pnvate 
worlds of fiDsthetics, religion, and philosophy, and 
between these no agreement can arise by pubhc 
discussion, because the evidence valid for one man 
may justifiably not be accepted by another, and 
each man’s view will be determined by his indi¬ 
vidual pec uhari ties 

Prof Hogben’s book should be read by all 
students of biology for its exposition of a point of 
view, and for its penetrating criticism of some 
current biological conceptions It is, as a whole, 
brilliantly written contains much wit, and some 
focetiousneaa , but is badly constructed, containing 
much repetition It is, indeed, not that organised 
whole, a work of art D M S W 

De Qeneratione 

Early Theories of Sexual Generation By Dr 
F J Cole Pp x+230+ 10 plates (Oxford 
Clarendon Press, London Oxford University 
Press, 1930 ) 15s net 

HIS interesting essay is one of the relaxations 
that Prof F J Cole has allowed himself m 
the course of hia labours on a “ History of Zoology ”, 
and we cannot but hope that he may make yet 
other diversions of a smiilar nature, provided, of 
course, that the progress of the magnum is 

not unduly delayed Sexual generation is a sub¬ 
ject that the inquisitive mind has always been 
prone to play with, and thus the history is often 
very picturesque, even grotesquely so This la 
well illustrated by the persistence with which ob¬ 
servers, who should have known better, discerned 
sixid designed within the spermatozoon the linea¬ 
ments of a foetus 

K 4 
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One iH gbid to find that Leeuwenhoek remams 
the discoverer of spermatozoa (alioiit 1677), 
neither Huygens nor Hartsoeker having any share 
in the honour Mr Ham, of whom Leeuwenhoek 
speaks, may have assisted but he did not pubbsh 
Dr (Clifford Dobell, who furnishes a translation of 
Leeuwenhoek’s histone letter, fKjints out that it 
has been through a nnmnterpietation of words 
that Haller, with otheis after him, spoke of Hooke 
os demonstrflting spermatozoa to Charles II’s 
command The minute motile things he demon 
strated to the King were infusoiians There is 
often something delightful m the woids used by 
the pioneeis thus m the semen of a ram the 
spermatozoa were seen “ moving forwards in a 
troop with great gravity like a flock of sheep ” 
We know that hundieds of typical spermatozoa 
may reodilv mo\e about without jostling in a drop 
of fluid suspended from the heail of a pm, and 
Tjeeuwenhook says, ‘ I judge a million of them 
would not eipial in size a large grain of sand 
As to shape, he cornpaied a human spermatozoon 
to “ a small eaith nut with a long tail , and adds 
“ 1 have sometimes fancied that I could even dis 
cern different parts m the bodies of these animal 
ciiles hut foiasmuth as I have not always been 
able to do so, I will sa> no more ' Lat^r on as 
Dalvell puts it w( (hscerul from the observations 
of l^>eiiwenlio€*k to those of Buffon , and the 
bathos was reached by Pouchet, who dcscubed 
the alimentaiv appalatus of the spermatozoon 
Even within the last hundred \ea?s Carus desciibed 
the OHophagus, stomach, and mtostme of the 
cephalo^Kxl syiermiitophoic, and was not the gieat 
Kfilliker trapped like others into logaiding the 
dischargcHl hectcKotyluN arm as a complete male 
animal Ver^ shrewd was the suggestion of 
Treviranus, that sjieimatozoa weio comparable to 
“ animal pollen but it was not until about 1841 
that Kolldcer gave the death blow to the wide 
spread theory that thev were parasitip vemnculi 
“ It took over a bundled and sixty years of rc 
search to establish that the spermatozoa were not 
homunculi or parasites with a complex orgamsa 
tion, but tissue elements of the animals m which 
they wore found ’ 

The pi^ce df resiMiaiice in Prof Cole s fascinating 
book 18 the story of the preforraation doctrine, for 
the first time told m a complete fashion, with the 
historical scenery^ that is needed to give a true 
perspective We are shown the preformation 
dootnne, an outgrowth of the Mosaic cosmogony, 
propounded the extraordinary viewJ^hat there was 
no generation in Nature, but only the unfolding of 


a diminishing senes of germs created at the be¬ 
ginning of the world Inside the insect’s cocoon 
there is a preformed insect, only requiring to be 
unfolde<l—born but not made At eorher stages 
there is similar preformation, though it may be 
too small or transparent to be seen Gaps were 
filled “ by the mendacity of some and the mistaken 
credulity of otheis ” 

How was it that “ for ovei a century the most 
popular theory of generation involved a demal that 
such a process actually existed, op that it afforded 
any scope for original research ” ^ Partly because 
preform a tiomsm fitted in well with a wooden 
creationism , partly because microscopic research 
still remained very difficult, partly because atten¬ 
tion was preoccupied with a few objects, like the 
pupa in its case, which suggested a preformed 
miniature organism, oi even, in rare curiosities 
like one generation inside another But 

the mam leason for the vicious parenthesis was 
really that in spite of roawakeners like Vesahus, 
the scicntihc mood was still more than half asleep 
as icgaids the problems of development Wliat a 
fine contempt there is in Von Baer’s remark (1H,^7) 
in regal<1 to the theory of pwhotiemeni “ Although 
this hypothesis borders on the insane, it has been 
advocated by \eiy distinguished naturalists, and 
it affords a striking example of the aberrations into 
wliuh one can fall if we systematically follow 
assumption rathei than observation 

Pi of Gok gives the most scholarly account of 
preformationism tlmt has ^ct been published it is 
so jwrfect that we do not think that any moie 
detail, or setting, or interpretation nee<l l>e looked 
foi in days to come, especiall\ since the long 
diawn out absurdity, whethei with or without 
emboitenieni or encasement, bordered closely on 
the pathological Of course be distinguishes the 
otnHm of Swammerdam, Malpighi, Haller, Spallan¬ 
zani and Bonnet, who located the preformcni 
fmtus in the ovum, from the ammalculism, 8})erm 
aimri, or vermtetthsm of, say, Leeuwenhoek, who 
championed the spermatozoon and to these two 
forms he adds a third, represented by Provost, 
Dumas, and Rolando, who suggested that an imper¬ 
fectly preformed embryo m the egg or in the sperm 
IS completed by epigenesis But this suggests a 
Cl 088 division of theories 

Prof Cole IS such a fine historian that we occa 
Bionally got a suggestion that his qualities in this 
direction outrun his biological acumen Thus 
airanges the various theories of generation preva 
lent in the seventeenth and eighteenth centunes 
as (1) pangenesis, (2) precipitation, (3) semin- 
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iftm , (4) prafonnation ( Vorbxldung) , (5) epigeacHiH 
(NacMtldung) , and (6) pan8perm> , but this does 
not strike U8 as a convincing grouping Thus, 
‘ precipitation ’ is a very different kind of theory 
from ‘ panspermVwhich is practically the same 
as abiogenesiH Again, we do not feel at all con 
VIneed that Darwin resuscitated the ancient theorv 
of pangenesis, which accounted for the germ by 
assuming contnbutions from all parts of the body 
For Darwm recognised the existence of the seximl 
plemenis, and evidently thought of them not only as 
leceiMng gemraules from their bearer’s body, but 
also as receiving them in a dormant state from 
preceding generations (see ‘ Vaiiation of Animals 
and Plants 186S, vol 2, p 402 etc ) 

Then again, is there not a nsk of confusion in the 
learned author’s suggestion that modern advances 
aie leading us behind a desciiptivo epigenetic 
(rnhi yography to an explanatory preformatiomst 
(mbivology^ For modern genetics is so utteily 
different from the old prcformationism that the 
use of the old word is almost perverse Moreover, 
even the general idea is on anothei plane, for we 
think of developmental initiatives liberating othei 
initiatives in a long succession not of simultaneity 
of original equipment 

The chaptei on feitilisation is a fine piece of 
work, but Its very excellence Icnuls us to suggest 
for another edition that all those stones of fumbling 
tcritatives would be moie educative if they ended, 
(vei so shoitlv, HI a statement of the modem 
position Thus we get so muc h intrigued with 
curly theoiios of like begetting like that wo almost 
dt mand Weismaiin’s continuity of the germ plasm 
Mild so with fertilisation But the book is none 
the less deserving of being called masterly 

J A T 

In Mesopotamia during the War 

Layalti^/t Mesopotamia ]914-1917 , a Personal 
and HistoTical Recmd By Lieut Col Sir Arnold 
T Wilson Pp \xxvi + 340 + 28 plates (Lon 
don Oxford University Press, 1930 ) net 

C IONSIDERINO the never ending spate of books 
^ dealing with the multitudinous aspects of the 
Creat War, world wide as it was, with a story in 
every continent^ it is curious to reflect that the 
wtruggle m Mesopotamia has had until now no 
competent historian Sir Arnold Wilson, who lived 
and moved and had his being in those epic years 
m the Middle East, is peculiarly fitted to describe 
the moving pageant of the War in that theatre, 
since he^ above all others, had the responsibihty 


of making effective the civil admmistration that 
step by step followeil m the wake of the mihtary 
arm By training a soldier—and a distinguished 
one- by race and instinct an administrator of in¬ 
sight and vision, he is admirably qualified to make 
clear a tale of great deeds by land and river, sea 
and air of suffering and endurance, and faithful¬ 
ness unto death on both sides, m puisuit of objects 
dimly seen, and of aims but daikly understood ** 

It IS the paiticular genius of the English to be 
able to implant and nourish the seeds of political 
organisation and of the broad princ iples of tolerant 
governance m whatever spheres they are placed, 
and Sir Arnold’s thesis is, in effect, a dissertation 
on the cieation of the mechanism of administration 
in a land newl}' conquered, and amongst a people 
indifferent, if notathrst actively hostile Toi*eader8 
of Natohk the characteristic impact on affairs of 
botanists, gocdogists, bactcYioIogists, entomologists, 
hygienists, and chemists is at least equal in interest 
to the story of the military occupation and the 
subsequent pacification and orderly orgamsation 
Sir Arnold was quick to see the imjiortance of 
enlisting ev ery s( lentific ai ra into the general service, 
and hard on th( (icels of tlie purely political officer 
follow CM I men often with diflioultv extricated from 
thi tanks of the fonts, whose s£>ecial aptitudes 
fitted them foi the even mort urgent scientific 
functions in this field Sanitation, water piirificu 
tion, attack on parasites, hactcnulogioal inveBtiga 
turns geological snivels siting of quarries, and 
innnmcrahh othei problems of first importance for 
the health and well being of the great aimies in 
Mesopotamia, were solved by the efforts of this 
devoted hand 

Of the darkei side of the campaign the authoi 
has, in a i haiacteiistically reticent way, conveyeci 
a suthciently senouH mcissage to the nation in 
particular and to civilisation in general Mis 
management unhappily is common to all human 
effort, but never was it more apparent than m the 
bieakdown of the nuxlual service in Mesopotamia, 
though Sir Ainold pays a notable tribute to the 
services of Dr (now Sir William) Wilicox in bringing 
the resources of science to bear on delicate problems 
of diagnosis and prophylaxis Quoting from the 
Report of the Commission m 1917 

The medical provision was from the be 
ginning insufficient By reason of the con¬ 

tinuance of this insufficiency there was a lamentable 
breakdown in the care of the sick and wounded 
The defects of medical provision caused avoid¬ 
able suffeiing to the sick and wounded, and during 
tlae breakdown of the wintei of 1915-16 this suffer¬ 
ing was most lamentably severe ” 
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Even worse is the harrowing atory of the sur 
vivors of Kut “ The scene at Baghaila was one 
of anguish and misery The march itself (from 
Kut) was a nightmare The Arab soldiery used 
sticks and whips to flog the stragglers on Some 
have been thrashed to death, some killed some 

left to be tortured by the Arab Every now 

and then we stopped to bury our dead ’’ 2592 

British rank and file left Kut, 1790 died in cap 
tivity Such was ‘ the gentlemanly * Turk , but 
“ The General Staff in Mesopotamia discredited 
every report of brutality or cruelty till the bitter 
truth could no longer be hidden The reviewer 
has purposely quoted these temble details of the 
grimmer aspects of the War to direct attention to 
a chapter which is written with a restraint and 
a latent fire that render it one of the most 
effective exposures of a foolish tradition over put 
forward 

It remains finally to congratulate the author on 
the achievement of a living history It would be 
supererogatory to direct attention to the easy flow 
of its style, to the wealth of knowledge and sym 
pathy enshrined m it, to the reticence of a man 
who feels deeply, and felt deeply, in telling and 
recalling its moving story It is a book that no 
Bnton should fail to read, and in reading, to anti 
cipate with no less interest the sequel that will deal 
with the later history of the War and the notable 
and fruitful scientific services in connexion with 
agricultural and mineral development, a\ lation, and 
preventive hygiene A E D 


Biological Catalysts 

Enzymes By Prof J B S Haldane (Monographs 
on Biochemistry ) Pp vu -f 236 (London, New 
York and Toronto Longmans, Green and Co , 
Ltd , 1930 ) 14^ not 

fTiHIS book marks a new departure m the senes 
JL of Monographs on Biochemistry, additions 
to which have appeared at intervals since its happy 
inauguration in 1908, for the subject has already 
been treated in an earlier volume of the senes, 
Bayliss’s “ Nature of Enzyme Action ” (1908), the 
last edition of which from its author’s hand appeared 
m 1926 As the present author points out, Bayliss’s 
book was strongly indi\ idual and it was rightly 
thought that an entirely new work would be better 
than an attempt by an alien blltid to bring Bayliss 
up-to-date Bayhss's mom thesis was that enzymes 
act as colloidal catalysts and combine with their 
Bubatratea and other substances by adsorption, 


“ so that the action of enzymes m general must be 
regarded as exerted by their surface ", and a large 
part of his book was devoted to the support of this 
view In the present work this position is assumed 
almost without discussion, though it is carefully 
pointed out that " the assumption that an enzyme 
molecule activates only one substrate molecule at 
a time has worked remarkably well " 

In the new book, the influence on enzyme action 
of such factors as enzyme concentration, hjpEdlogen 
ion concentration, temperature, radiation, and the 
union of the enzyme with its substrate and other 
compounds is first considered Then follows a 
chapter on the course of enzymatic reactions and 
its mathematical theory, treated with a profusion 
of mathematics which imphes a high, and we hope 
well deserved, compliment to the attainments of 
the readers of the book Interesting chapters 
follow on specificity, coenzymes and other ad¬ 
juvants, the ' poisoning ’ of enzymes, and the 
purification of enzymes, and the work is concluded 
by a chapter on the theory of enzyme action and 
classification 

Throughout the book a wealth of examples is 
brought forward, which fully justifies the author’s 
reputation for an encyclopaedic knowledge of the 
literature, but somotimes leaves the reader a httle 
breathless A number of tables are included, m 
which a great mass of information is usefully 
summarised 

The author, perhaps wisely, avoids genoralisa 
tions, but It can be gleaned from his pages that he 
regards enzymes, defined as soluble, colloidal, 
orgamc catalysts produced by hving organisms, 
as capable of combining with their substrates, 
owing to the chemical structure of the latter, and 
also with at least one of the products of the reaction 
catalysed In this combination the substrate 
molecules do not, m general, cover the whole sur¬ 
face of the enzyme The substrate in this situation 
requires the addition of less than the usual amount 
of energy increment to enable it to undergo the 
chemical change in question The reason for this 
18 not definitely known, but the author makes an 
interesting suggestion, and Quaatel’s theory of 
active centres provides another The fundamental 
question as to the exact structure which renders an 
enzyme capable of exerting its specific effects has 
not yet been answered 

Biochemists have every reason to be grateful to 
the author for the abundance of material which he 
has put before them, and for the careful and logioal 
way in which he has treated it 

Abthitr Haedbn 
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Birds of Africa and Asia 

(1) NtcdWs Birds of Egypt By Colonel B Mem- 
ertzhfi^en Pubbshed under the Authonty of 
the Egyptian (Government Vol 1 Pp xvi + 
348+ 19 plates Vol 2 Pp 349-700 + 19 plates 
(London Hugh Rees, Ltd , 1930 ) 30« 

(2) The Oame Birds of InduZy Burma and Ceylon 
By E C Stuart Baker (Published by the Bom¬ 
bay Natural History Society ) Vol 3 Pheasants 
and Bustard Quail Pp x + 341 + 20 plates (Lon 
don John Bale, Sons and Danielsson, Ltd , 
1930) 42s net 

(3) A Handbook of the Birds of Eastern China 
{Chihhy Shantungy KiangsUy AnhwXy Kiangsiy 
Chekiangy Fohkien and Knxingiung Proiinces) 
By J D D La Touche Part 5 Containing 
Famihes Moiac%llul(By Alaudidce, Zosteropidcpy 
NectanniidoSy Diccetdcey Pittidce and Euryla 
imxdoe Pp 399 500 + xx + 2 plates (London 
Taylor and Francis, 1930 ) Is M net 

(4) Coloured Platen of the Birds of Ceylon By G M 
Henry With a Short Description of each Bird 
by W E Wait (Published by the Ceylon 
Government) Part 3 Pp m +16 +10 plates 
(Colombo Colombo Museum , London Dulau 
and Co , Ltd , 1930 ) 30s 

(5) Systema Atnum Mthiopicarum a Systematic 
List of the Birds of the Ethiopian Begion By 
WiUiam Lutley Sclater Prepared m conjunc¬ 
tion with Special (Committees of the British and 
American Onuthologista' Unions Part 2 Pp 
ui + 305 922 (London Taylor and Francis, 
1930) 21s 

ri^IHE titles above are evidence of the progress 
-L being made towards a conspectus of the 
world’s avifauna For one country or region after 
mother, books are steadily appearing which col¬ 
late, for their respective areas, information which 
was previously either unavailable or else widely 
scattered in the ormthological journals in some 
cases they break fresh ground, while in others they 
Tup'oee older works now out-of-date The par¬ 
ticular volumes here to be discussed range from 
Africa to the Far East 

(1) Pride of place must be given to the work 
on Egyptian birds which Col Memertzhagen has 
compiled upon foundations laid by the late Michael 
NiooU Unhke the others mentioned, it is issued 
complete—m two volumes simultaneously pub¬ 
lished It is also, both m form and content, one 
of the most admirable bird-books of recent years 
The volumes are of sumptuous size, well bound, 
and prmted in a manner which leaves nothing to 


be desired In addition to numerous text-figures 
and three useful maps, there is a senes of photo¬ 
gravures and very beautifully coloured plates 
excellently reproduced In those circumstances, 
thirty shilhngs for the two volumes together must 
be regarded as an extraordinarily low pnee 
The fine production is justified by the quahty of 
the subject matter NicoU had l)oen assistant direc¬ 
tor of the Zoological Gardens at Giza for eighteen 
years when ill health compelled him to retire in 
1924 and led to his death in the following year, 
at the age of forty five years During that period 
he hod published a “ Handlist of the Birds of 
Egypt ” (1919) and hod amassoil much material 
for this larger work His task has now been very 
ably completed by Col Memertzhagen, who has 
not only cast the whole into pioper form, but also 
has supplemented the information from his own 
field exjienenco m Egypt and by further study of 
the specimens available in NicoU s collection and 
elsewhoie The result must certainly rank as a 
very valuable addition to ornithological literature, 
and it well fulfils the author s desire to provide a 
worthy memorial to his friend 
The bulk of the work naturally consists of 
accounts of the individual species , these aro 
systematically arranged and provided with useful 
identification keys A senes of appendices tabu 
lates the birds according to their status—the resi¬ 
dents, the few summer visitors coming from the 
south to breed, and the very numerous species from 
the north and north oast that visit Egypt on 
passage or for the winter 
Unhke many authors of such works, however, 
Col Memertzhagen is not content with merely 
systematic treatment of his subject He rightly 
asserts the necessity for using the data in some 
approach to general biological problems relevant 
to the area, and he proceeds to give practical 
effect to this view m several introductory chapters 
of much interest The first volume opens with 
accounts of the physical geography and the geo¬ 
logy of the country There follows a bnef general 
dissertation on the theory of evolution, but this 
does not seem altogether necessary and scarcely 
does justice to the complexity of that subject 
The author is on firmer ground when he discusses 
the ongin of life m Egypt There are three pnnci- 
pal types of country to be considered The oases, 
first, are regarded as the reUcs of a former ram- 
watered area of wide extent desert, secondly, 
has largely supervened , and, thirdly, the Nile 
valley and delta are of still more recent origin 
Id the first and third of these habitaU, the 
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avifauna la mainly of Palaoarctio type, but Avith a 
Htiong tropical flavour due to species which have 
either lemainod from pre glacial times or have 
(ome from the soutli more lecently with the de- 
velopment of the Nile valley On the other hand, 
the true desert avifauna is considered to have 
Hpiead from the east 

The chapter deahng with migration to, from, 
and in Egypt is of esjieoial value and raises many 
points of genefal interest It includes a section on 
the difficult questions of sex and age m relation to 
migration, and of the possible influence of moult 
Mr R E Moreau contributes a section to this 
chapter on migration, and also a well illustrated 
chapter on the birds of ancient Egypt as known 
from mscnptions, mural decorations, and mummi¬ 
fied specimens Finally, there is a chapter in which 
Uol Moinert/hagen deals with jiroctioal questions 
of bird protection m Egypt 

(2) Mr Stuart Baker’s third volume on Indian 

game birds, dealing with the pheasants and hiis 
tard quail, follows its predecessois after an interval 
of mne years, a delay possibly due to the author’s 
preoccupation with his gicater work on * The 
Fauna of Bntish India ’ , of which the eighth and 
final volume has also recently appe^ared The 
present book aims, on one hand at giving a scien rayoiis X iheorte ft npplicutwm Par 

tific review of the buds which foim its subject, Jean Tlubaud (( ollection Armand Cohn 

and on the other, at pioviding a useful guide to Section de physique ) Pp 21S (Pans Armand 

sportsmen It admirably fulfils both purposes, as Colin, 1930 ) 10 50 francs 

wa« to be expected from an author who is not only apphcaitom des rayons X physique, 

a recognised authority on Indian ornithology but chimte, metallurgie Par Dr J J TnUat 

also a well know a game shot The volume is (Recueil dcs ( onfi^^rences RapjKirts de documen 

handsomely made up and well illustiated tation sur la Physique ) Pp 298 + 16 planches 

(3) With the fifth pait of lus handbook, Mr La Presses imiversitaiies de France, 

Touche completes his first volume and also his 19J0) 85 francs 

account of the passenne birds of e^istern China X-ray Technology the Production, Measurement 

This work is on a less ambitious scale than those and Applications of X rays By Dr H M Temll 

mentioned above, containing, for example, no figures and Dr C T Ulrey Pp viu+250 (London 

of the species , but it gives adequate descriptions of Chapman and Hall, Ltd , 1930 ) 21fl net 

the birds, as well as accounts of their distribution Harulbuch der ExpenmenialphysiL Heraus- 
in the region, and it should serve a useful purpose gegeben von W Wien und F Harms Unter 

(4) Mr Henry’s work, on the other hand, con Mitarbeit von H Lenz Band 24, Teil 1 AUge- 

sists almost entirely of illustrations The sixteen meine Physik der Rdnigenstraklen Von Fntz 

plates from his brush are of a high order of merit Kirchner Pp x +548 (Leipzig Akademischo 

and have been excellently reproduced m colour VerlagsgesoUschaftm b H , 1930 ) 55 gold marks 
The object has been to depict a senes of birds T>ONTGEN’S discovery of X rays at the end of 
charoctenstic of Ceylon Tha majority of the iV the year 1895 began a new era m the history 
sjiecies or sub species selected are indeed pecuhar of scientific investigation Few discovenes have 
to the island To e^oh plate there is a bnef anno so speedily been followed by important benefits to 
tation by Mr W E Wait, to •whose “ Manual of mankind m connexion with medicme and surgery, 
the Birds of Ceylon ” (1925) this work may in some and by equally important theoretical advances It is 
sense bo regarded as a pictorial supplement no exaggeration to say that our present knowledge 

(5) Mr Sclater s By sterna ” is a work of refer- of the structure of the atom dates from 1895, 


once in its severest form—mvaluable to serious 
students deahng with African ornithology, but 
neoessaiily making no general appeal It is a 
classified catalogue of the binls of the region, the 
volume now before us dealing with the passerine 
birds and comprising more than four thousand 
forms The author is to be congratulated on the 
completion of a most laborious task His work 
bears the stamp of authority and will serve as a 
base line for further systematic work fot* a long 
time to come 

It IS worthy of note that both Col Memertz- 
hagen s and Mr Henry s works are published under 
the auspices of the governments of the countnos 
concerned The same applies to Mr David 
Bannerman s “ Buds of Tropical West Africa ”, 
of which the first volume was recently reviewed in 
these pages Without this support, the publication 
of such books would often be impossible 

X-Rays and their Applications 

(1) A" ray Crystallography By R W James 
^(Methuen’s Monographs on Physical Subjects ) 
Pp vii + SS (London Methuen and Co , Ltd , 
1930 ) 2s 6d net 
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for not only did the X-rays provide a convenient 
means of producing ionisation m a gas, but also by 
their penetrating power they suggested that search 
for other penetrating radiations which resulted in 
the discovery of radioactivity Yet on looking back 
it seems somewhat strange that there should have 
been such a long interval—about seventeen years 
—between the first discovery of X rays and the 
introduction of a crystal as a three dimensional 
diffraction grating for the anatysis of the rays 
We may recall the fact that there was a slightly 
longer interval a century earlier l>etween the in 
\ention of the voltaic cell and the discovery of the 
magnetic action of the current by Oersted To the 
intuition of von Laue (1012) we owe the X ray 
spectrograph and the marvellous developments 
which have followed from its introduction by the 
Braggs and its improvement by other workers 

(1) Mr R W James, who has hod ex|)oiience 
in Prof W L Bragg’s laboratory in the Univeimty 
of Manchester, has written a very good monogiaph 
on X ray crystallography Ho has dealt with 
general methods rather than with their application 
to particular cases, and m consequence his little 
hook should serve as a useful introduction to the 
standard works listed in the bibliography Jt is 
now clear that the tyjie of regular arrangement 
formerly associated only with definite crystals is 
(haractcristic of all true solids, and that the study 
t>f crystal structure is really the study of the 
architecture of matter m the solid state ’ He 
begins with a description of crystal foim and 
the space lattice, and then considers the crystal 
lattice as a diffraction grating The longest chapter 
IS that on the symmetry of crystals and its deter 
mination by means of X rays 
Natural crystals may be regarded as mosau s of 
more or less perfect blocks, which, although nearly 
parallel, may vary in orientation over a small 
lange of angles If suitable matenal is available, 
the size of the urut cell can be determined and the 
space lattice investigated by examining a large 
number of spectra and noticing systematic ab 
sences of spectra of a general type It is usually 
lK)88ible to determine also the space group, the 
scaffolding of symmetry planes and axes upon 
which the structure is built 
To find the exact positions of the atoms it is 
necessary to study the intensities of the X-ray 
spectra, and the extremely interesting chapter on 
this subject reveals some of the difficult problems 
with which the investigator has had to deal in 
interpreting his results and the skill with which 
these questions have been attacked “ Each crys 


tal 18 a separate problem, and the success obtained 
m determining its structure depends largely on the 
skill and experience of the worker 

In the final chapter, on types of crystal structure, 
the author consideis some of the more noteworthy 
results of (rystal analysis, dealing in particular 
With simple metallic and ionic crystals, complex 
ions, tne silicates and lastly, molecular and organic 
crystals 

(2) Dr .lean Thibaud has earned out successful 
pioneer work on the properties of the soft X rays, 
having designed a giating spectrograph by means 
of which he has helpe<l to bndge the gap between 
the ordinaly X ra^ region and the ultra violet 
If the grating is calibrated l)y means of a hne in 
the visible oi ultia violet sjiectrum, the wave¬ 
lengths of \ ra>s can be determined and the grat¬ 
ing constant of a crvstal can be doducetl Thus 
the measuiements piovide an independent estimate 
of Avogadro s constant and the fundamental 
eh ctron charge 

In the volume bcfoie us, Dr Thibaud has pro 
vided a compact and lucid account of the theory 
I and the ap]>lu ations of X rays The book is divided 
into foiu parts, the first dealing with X-rays con 
sidered as election! ague tic ladiations, the second 
with X lavs as quanta, the third with the technique 
of the ravH and their piactical appbcations, and 
the last part containing a short account of related 
lays such as the gamma ra>s and the ‘ waves ’ of 
L de Broglie The volume forms an admirable 
mtnxluction to the science of X rays, which, os 
the author points out, has led not only to deep 
philosophical speculations as to the structure of 
matter but also to a long scries of techmeal and 
industrial apphi ations 

(3) Dr J J Tnllat has written a comprehensive 
treatise on the appbcations of X rays in physics, 
chemistry, and metallurgy, special attention being 
paid to the moie recent developments The book is 
divided into two parts of unequal length In the 
first part, extending to about one hundred pages, 
the author deals with generabties necessary for 
understanding the following chapters The methods 
of producing X rays are discussed at length, and 
a detailed description is given of the apparatus 
and methods einploye<l in X ray spectrography 

In the second part of his work, Dr Trillat de¬ 
scribes the various applications of X rays m the 
domain of physical chemistry and in industry 
The most significant feature of this part of the 
book IS the great development which has taken 
place m the application of the rays to the study 
of organic compounds, including colloidal sub- 
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Btanoes, cellulose and its derivatives, caoutchouc, 
resins, gelatins, etc The sixteen plates which 
illustrate the book are very sinking, and show the 
great advances which have b€>en made in recent 
years in the technique of the subject 

(4) In the volume by Drs Terrill and Ulrey the 
practical rather than the theoretical aspects of 
X ray meosuremonts are presented Many of the 
problems discussed are common to all X-ray 
laboratories, but particular attention has been 
given to the quantitative measurements mvolved 
in X-ray therapy and m mdustnal applications 
The subject has advanced to such a stage that a 
considerable portion of the contents may bo pro 
porly clasHifiod as X ray engineering The book is 
specially valuable for the practical hints which 
it contains regarding the construction and use 
of apparatus, and mention may be made of the 
desonptions of vaiious forms of tubes and of the 
precautions to l>e observed m exhausting them so 
that they may be sealed olf from the pump 

The temptation to quote interesting statements 
IS great, but only a few can bo given In the 
highest vacuum attainable to day (about 10*^ bar) 
there are still more than a ‘ billion ' (10®) molecules 
m each cubic centimetre A very small part of the 
energy of cathode rays, only one or two tenths of 
one per cent, comes out of the target m the form 
of X-rays Lenard ray tubes have recently been 
constructed with thm glass windows of about 
0 001 cm thickness which can still support atmo 
spheric pressure The emergent rays can thus be 
procluced at lower voltages than when wmdows of 
denser metals are used This book should be of 
great service m the laboratory 

(5) The large volume on Rontgen rays in the 

“ Hondbuoh der Expenmentalphysik ’’ is written 
by Dr Kirchner, of Munich, and includes the general 
physics of the phenomena associated with the rays, 
but not the subjects of X ray spectroscopy and 
crystal analysis, which are treated in separate 
volumes The book falls into three parts, the first 
dealing with the production and measurement of 
the rays, the second with electron emission pro¬ 
duced by the rays and the accompanying pheno¬ 
mena, and the third with the scattering of the rays 
We have here a very complete account of the sub¬ 
jects treated, including the earlier os well os the 
more recent researches ^ 

Of special interest are the chapters touching 
ujoon the Compton effect, m which a quantum of 
pnmary radiation oollidmg witA*‘'a free electron 
recoils from the impact with diminished energy 
and therefore lower frequency It u no longer 


possible to doubt the reality of this effect, now 
confirmed by so many mvestigations, and m con¬ 
sequence the classical electromagnetic theat^ oon 
no longer be considered adequate for the etplsma- 
tion of the relations between electrons and radia¬ 
tion Some form of the quantum theory must 
necessanly be accepted, H S Allbn 

Sound and its Uses 

(1) ^ Textbook of Sound be%ng an Account of the 
Phyme^ of Vibrations with special reference to 
recent Theoretical and Technical Developments 
By Dr A B Wood Pp xiv+519 (London 
0 Bell and Sons, Ltd , 1930 ) 25«9 net 

(2) Sound Waves and ihetr Uses Six Lectures de 
hvered before a “ Juvenile Auditory ” under the 
auspices of the Eoyal Instituiion^ Christmns 1928 
By Dr Alexander Wood Pp x + 152 (London, 
Glasgow and Bombay Blookie and Son, Ltd , 
1030) 7s M not 

(1) TN reading acoustical literature, it is, at 
-L times, difficult to avoid an impression that 
the publication of Rayleigh’s masterly treatise, 
* The Theory of Sound tended to exert a harmful 
influence on the subject as a whole Thus, m the 
preface of the latest text book on sound, we find 
its author wntmg “The change which has taken 
place during the past ten or twenty years in the 
study of mechamcal vibration and sound is my 
excuse for writing this book when such treatises 
as those of Rayleigh and Lamb already exist 
Since a complete physical theory of a phenomenon 
IS only obtained when mathematical and expen 
mental work both yield the same quantitative 
results, the two treatises referred to should never 
be regarded as treatises on sound, but only ae 
treatises on the theory of sound The justification 
for Dr Wood’s book is not merely his deacnption 
of the recent advances m sound, but rather hifl 
skill in giving equal importance to expenraent and 
to theory 

Until quite recently, sound suffered from the 
fact that its mathematical theones had far out 
stnpped expenmental techmque, which had tc 
wait for the development of the thermionic valve 
and those electncal instruments of similar dehoacy 
the applications of which are so well described ir 
the present volume Before theu* appearance, the 
mathematicians had become too impatient, as obx\ 
be well illustrated by a particular problem—^thal 
of the struck stnng Helmholtz gave two theoreti 
cal treatments which were never tested experi 
mentally Rayleigh felt justified in writing ol 
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th«m, ** Helmholtz haa obtained a Bolution repre- 
Benting all the essential features of the case*’ 
Now it is no exaggeration to say that, to correct 
this statement, ** none of would have to be substi 
tuted for “ all ” The validity of any particular 
theory of the struck string is of little importance. 
but it IS surely of fundamental importance to 
realise that quantitative agreement between expen 
ment and theory is an essential test of the validity 
of any theory The appearance of a correct piece 
of mathematics in Rayleigh’s “ Sound ” is no 
guarantee that it necessarily represents Nature’s 
behaviour m the particular phenomenon concerned 
Dr Wood’s book is thoroughly modern in out 
look and covers all branches of the subject with 
the exception of musical instruments Such 
subjects as relaxation oscillations and power 
considerations, which are not found elsewhere, 
receive adequate attention here Even so classical 
a subject as the transverse vibrations of strings 
IS thoroughly revitahsed by a discussion of the 
electromagnetic means of excitation, the Dye 
sonometer capable of measuring or adjusting an 
electncal frequency with an accuracy of 1 m 1000 
over a considerable range, and the latest Emthovon 
string galvanometer with its strmg only 1 mm 
long, stretched m a high vacuum (less than 10"^ mm 
of mercury), and tunable to radio frequencies of 
the order 3 x 10® cycles per second In the dis 
cuHsion of sources of alternating current, no mention 
is made of the various gramophone records avail 
able for this purpcwe It is a pleasure to note that 
in the chapter on technical apphcations, including 
the measurement of distance by sound, acoustics 
of bmldings, the gramophone, sound films, and 
alternating power transmission by the Constan- 
tinesco system, four pages are devoted to the 
problem of noise reduction 
Not only is this text-book the best so far produced 
on its subject in any language, but also, in the 
skilful blending of theory and experiment and m the 
careful statement of assumed initial and boundary 
conditions and factors omitted from a particular 
treatment, it forms a model of the ideal text book 
(2) Dr A Wood’s book founded on the Royal 
Institution 1928 Christmas Lectures is a popular, 
well illustrated account of sound waves and some 
of their uses The first lecture on waves mtroduces 
no new expenments, and Fig 6 is qmte Victoran 
In the course of the second lecture, dealing mainly 
with signalling m air and water, data are given of 
the efficiency of various sound sources, from which 
it appears that the human voice with an efficiency 
of only one per cent is one of the best The re¬ 


maining lectures deal with musical sounds, sound 
analysis, hearing, and sound recording and repro¬ 
duction At the end of each chapter is an ex¬ 
tensive bibhography , that at the end of Chap 
VI mcludes references which show that the gramo¬ 
phone sound-box reproduced os t 5 ^ical in Fig 129 
18 out-of-date 

Although the work is an attractive presentation 
of mterestmg facts, it gives nothmg more than the 
facts The uses of sound waves dealt with are 
chiefly those which would foster the impression 
that science is ‘ the hewer of wood and drawer of 
water ’ for humamty Too little attention is given 
to the most important use of sound m the rapid 
commumcation of thought, and may we not also 
include the effect producetl upon music lovers by a 
symphony or a string quartet as an important use 
of sounds In so hackneyed a subject for popular 
lecturing, one would have liked to see the facts of 
the lectures used as propaganda for the cause of 
pure science, or as a means of demonstrating 
scientific method, science as a way of thinking and 
reasoning The discussion of the silent zone in the 
second lecture, for example, would have served ad¬ 
mirably for this latter purpose The pubhoation of 
such a book as this, a collection of facts, without 
an index, is unforgivable W H Gborgk 


Line and Band Spectra. 

(1) The Structure of Line ^^pectra By Prof Lmus 
Pauling and Prof Samuel Goudsmit (Inter¬ 
national Series in Physics ) JPp x + 263 (New 
York MoGraw Hill Book Co , Ino , Lon¬ 
don McGraw Hill Pubhshing Co , Ltd , 1930 ) 
lls (xl net 

(2) Band Bpecira and MokciUar Btruciure By Dr 

R de L Kromg Pp x + 163 (Cambridge 
At the Umversity Press, 1930 ) 10*^ Qd net 

1 )OOKS dealing with modern physics can often be 
divided mto two classes Into one category 
fall those which are conscious throughout of the 
reader’s infirmities (real or imaginary), while in the 
other will be found those works—full of intellectual 
honesty—which face the facts and leave the 
aspirant to stnke out for himself as best he may» 
even though he is certain to meet with heavy 
weather Such a classification is reasonably well 
illustrated by the two books before us , into the 
first group goes the volume by Profs Pauling and 
Goudsmit, and into the second that by Dr Kromg 
(1) The Structure of Line Spectra ” is true to 
its title, in that the atom receives nearly all the 
attention The authors frankly state their prefer- 
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ence for the vector model, and base the whcde of 
their treatment upon it Much space m the early 
part of the book is occupied by discussions about 
orbite (in Bohr's sense), followed by the conven¬ 
tional mtroduction to the simplest apphcation of 
the wave equation This being so, it is a little 
difficult to see why we might not have been spared 
the orbits in their unrogenerate guise and thus 
create more room for enlarging the section on 
quantum mechanics As it is, the stationary states 
of the hydrogen atom and the equations descnbmg 
them on the older quantum theory appear to serve 
no useful purpose 

The following chapters deal adequately with the 
usual apphcations of the vector model to alkah-hko 
atoms (with the appropriate extensions), intensities, 
the Pauh Verbot, hyperfine structure, and nuclear 
moment A decidedly good account of Hund’s 
work on the magnetic moments of ions of the rare 
earths and the causes of the failure of the theory 
for the transitional elements will be found m the 
lost chapter This subject is exercising many minds 
at the present stage of development of spectro¬ 
scopic conceptions in relation to chemical statics 

Taken on the whole, the volume should find a 
place on the shelves of a certain tyj }0 of worker 
there may be more such workers in the United 
States than m Great Britain One sympathises 
with the authors’ objects in wntmg the book , but 
it tends to fall between two stools, in being a trifle 
too specialised for the able honours man m his last 
year, and yet too staid for the research worker who 
has any hopes of possessing or acquiruig e^flatr He 
will go to the sources themselves, cost what it may 

(2) Dr Kronig’s “ Band Spectra and Molecular 
Structure ” consists of a senes of lectures given at 
Trmity College, Cambndge. m 1929 Those who 
hod the privilege of hearing them will recognise in 
the pnnted page the masterly grasp and ngour of 
the author He never for one moment permits 
himself to be deflected from the fundamentally 
theoretical nature of his subject, though a few 
kmdly asterisks warn the weaker brethren when 
they may—with detnment it is true, but without 
abandoning salvation—omit paragraphs dealing, 
for the most part, with purely mathematic^ 
machinery In a word, it approaches the ideal 
book, and one wishes that there were more of it 

The spectroscopist, in dealing with the molecule, 
has evolved a method whereby he is able to picture 
hiB assemblage as having three kmds of energy levels 
— (a) electromc, in which the nuclei are treated as 
fixed centra of force at a certain ckstanoe p apart, 
(6) vibrational, in which p is no longer a constant, so 


that the nuclei move to and fro along a straight 
line , and (c) rotational, In which the nuclei can take 
up any position m space The mathematical fustifl- 
cation for classifying these energy levels by means 
of quantum numbers demands, as might be expected, 
the neglect of small terms m the Hamiltonian H, 
where H is a differential operator m the wave 
equation (H - ir)^«0 

The apphcation of perturbation theory leads to a 
knowledge of the influence of these rejected terms, 
that is, an understanding of the rotational distor¬ 
tion of spin multiplets and the so called A doubling 
m rotational levels The minor terms are also of 
importance for the phenomenon of pre dissociation 

A chapter on the macroscopic properties of mole¬ 
cular gases IS very welcome, in which Dr Kronig 
discusses the modern views on magnetic suscepti¬ 
bilities and specific heats Finally, some space is 
devoted to the newer theones of chemical combina¬ 
tion, with special reference to homopolar molecules 

If a couple of very minor cntioisms may be made, 
it 18 only with the object of makmg the book quite 
indispensable One is that m a future edition the 
bibliography might be brought as up to-date as it 
18 possible to brmg it (the present one ends at 
November 1929, which is a somewhat remote date 
as physicists count time in these days for a work 
published in October 1930), and the other that an 
author’s index should be provided, particularly to 
references m the body of the text One not infre¬ 
quently knows the name of an mvestigator without 
being quite sure what precisely he investigated 
Dr Kromg’s volume is the obvious place m which 
to look, and to find massive learmng combined with 
great lucidity F I G R 


Qualitative and Quantitative Analysis 

(1) Analytical Chcmisiry Based on the German 
Text of Prof F P Treadwell Translated 
and revised by Prof William T Hall Vol 1 
QxuxliUUwe. Analysis Seventh English edition, 
revised Pp ix + 610 (New York John Wiley 
and Sons, Ino , London Chapman and Hall, 
Ltd , 1930 ) 23^ not 

(2) Sdtct Methods of Metallurgical Analysis By 
Dr W A Nfiush and J* E Clennell Pp 
XU + 495-H 9 plates (London Chapman and 
Hall, Ltd , 1929 ) 30s net 

(1) ALTHOUGH Treadwell’s work is now a 
classic, there have been some changes 
and improvements in the present edition which 
seem to call for deeonption There is, first, a ex¬ 
cise but clear account of tiie fundamental pbyirfoo- 
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chomioal theories, with examples of their appboa- 
tions to analytical chemistry In the section on 
electrode potentials the American system of 
signs is adopted It is the opposite of that used 
in Europe, and although each system has ad> 
vantages in particidar aspects of the matter, it is 
desirable that a common system should be reached 
by agreement In the numerical tables there is, 
of course, the additional complication of the de- 
fimtion of the normal state 

The solubility product relation, with useful 
numerical examples, is discussed m a cntical 
manner on pp 21 3, and a comprehensive table 
of solubihty products, together with the solu¬ 
bilities in pure water calculated from these values, 
18 given The Amenoan editor pomts out that 
the values m the hterature are not m good agree¬ 
ment, but it IB evident that he has used a good deal 
of judgment m the selection of the values which 
appear m his table 

On pp 461 2, however, reference is made to 
another table of solubihty values given in a recent 
German edition of Fresemus’s “ Qualitative 
Analysis ”, with the remarks that “ there is no 
mention of how the values were obtamod ”, but 
that “ the data given m the German text doubtless 
represent many hours of careful, accurate, and skil¬ 
ful analytical work ” These values are, however, 
merely compiled from a part of Landolt- 
Bomstein’s tables other than that used by the 
Amencan author in the preparation of his table 
The differences are startlmg, for example, m the 
case of cupric sulphide, one value m Landolt- 
Bomstem is 36x10"^ gm/lit and another is 
8 7 X 10*"*^ gm /lit Prof Hall considers that the 
lower values for the solubilities of sulphides better 
represent the behaviour of these substances m 
quahtative analysis 

The preparation of reagents (m which the de- 
sirabihty of using solutions of known strength 
IS emphasised) and the reactions of the more 
common metals and acids follow, and m the 
latter section (which occupies most of the book) 
it 18 satisfactory to find practically all the newer 
tests which seem likely to have a permanent 
value On p 88 there is some confusion, m the 
description of Ball’s reagent, between mtntes 
and mteates The division of the metals into 
groups follows the classical scheme, and there is no 
doubt that, with the average student, this gives 
very satisfactory results Alternative schemes 
of sepwition of the constituents of a group are 
also given, the notes on these separations being 
full imd informative, and a most valuable feature 


of the hook The acids ore dealt with on th© 
basis of a scheme due to Bunsen, depending on 
the properties of the silver and banum salts 

Pages 497 567 deal with the reactions of some 
of the rarer metals, a subject which is becoming 
increasingly important in view of the extending 
use of these elements in industry The analyst 
who omits to test for elements like molybdenum, 
tungsten, titanium, and vanadium may overlook 
the most essential part of the matenal in his hands. 
The book closes with a scheme for the detection 
of all metallic constituents, adapted from the 
work of Noyes and Bray (“ Quahtative Analysis 
for the Rare Elements ”, New York, 1927) 

It will be seen that the new edition of Tread¬ 
well’s Qualitative Analysis ” is one which, 
in the hands of teachers and of more advanced 
students, will be found of the greatest utlhty, 
and it provides a valuable work of reference 
For the elementary student it is, of course, too 
detailed, but it is suitable for students who have 
completed a course of intermediate standard 
The amount of information contamed m the book 
is astomshuigly large, and from this pomt of view 
the price, although somewhat high for the student, 
IS reasonable 

(2) In an introduction to Naish and CJennell's 
book, Sir Harold Carpenter points out that the 
work 18 one which will be useful to professional 
metallurgists, ossayers, chemists, and students, 
prmcipally because the methods it describes have 
been selected on account of their accuracy and 
their general suitabihty for the purpose m view 
Most of these methods have been actually tned 
out by the authors themselves, and this consider¬ 
ably enhances the value of the work, distmguishmg 
it from 80 many of the often careless, expensive, 
and tedious compilations, with little exhibition 
of cnticol faculties on the part of the authors, 
which contmually pour on the scientific book 
market, and particularly from Germany Another 
valuable feature of the present work is that equal 
prommenoe is given to both the rare and ordinary 
elements As Sir Harold Carpenter says, the 
majority of modern works on analysis ignore 
many of these elements, yet ” if experimenters 
were to examine their specimens more frequently 
for the rare elements, they would probably be 
detected m many mmerols and metallurgical 
products m which they are not suspected” It 
is witbm the reviewer’s knowledge that vanadium 
m an mdostnal product has more than once been 
returned os * copper ’ by chemists of oonsideralfie 
"lability 
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It may bo agreed, tlierefore, that the aims of the 
book are sound, and that the choice of topics 
18 sufficiently wide to make it applicable to most 
metallurgical matenalH The only matter which 
caDe for detailed comment ih how the mothods 
proposed by the authors are likely to work m the 
laboratory Chapteis on mineral analysis, electio 
metric titrations, and spectrographic methods 
have been contnbuted by spotiahstw, from which 
we may conclude that such methods are not yet 
in common use in the metallurgical laboratory, 
since otherwise they would have fallen within the 
experience of the mam authois, who, nevertheless, 
consider them “ to be of the greatest interest and 
value to metallurgical chemists” The reviowei 
has tested the remaining text by looking up a few 
problems in quantitative analysis m which he 
has been interested and which are not dealt with 
in the ordinary books In all coses, a method was 
desenbed which hod every appearance of reliability 
The details given in nearly all the descriptions 
reveal a familiarity with the actual methods on the 
part of the authors which inspires confidence 
The book contains a large amount of material, 
well arranged and with useful cross references 
Quabtative analysis of the common metals and 
RCid ladicals and rare metals, preparation of 
solutions, sampling, selected methods for the 
quantitative analysis of the elements (arranged 
in alphabetical order with bibliographies), analysis 
of commeicial metals, non ferrous alloys, iron and 
steel and ferro-alloys, ores, slags, metallurgical 
products (drosses, ashes, scrap, and so on), in 
eluding assay mg, refractory materials, and coal, 
are all dealt with m a very piactioal manner, and 
the chemist who follows the cleai directions of the 
authors may hope to carry out the operations 
with success The book is well printed and pro 
vided with a good index It should commend 
itself to a loi^e numbei of cliemists 

J R P 


Chemistry of Sulphur and Selenium 

A CompreheTt^ve Treo/we on Inorganic and Theoreh 
cal Chemistry By Dr J W Mellor Vol 10 
S, Se Pp X +&68 (London, New York and 
Toronto Longmans, Green and Co , Ltd , 1930 ) 
03s net 

T IS more difflrtilt to writa^ adequate review of 
the tenth volume of Mellor’s Comprehensive 
Treatise ” than it was to review the earlier volumes, 
since the^ author’s methods of plantation have 
long smoe become standardised and are now quite 


well known Indeed, an mtelligent reader might 
hope to predict the general oharacteristica of the 
volume on sulphur and selenium by studymg those 
on the related elements, in the same way that 
Mendol<5eff predicted the projiorties of eka- and dun- 
manganese from those of contiguous elements m his 
Periodic Classification From this point of view, 
the new volume is ‘ true to type ’ and presents no 
marked contrasts with those which have preceded 
it An inspection of the paragraphs dealing with 
subjects with which the reviewer is most famihar 
compels him, however, to pay a tribute of admira 
tion to the almost uncanny way m which even the 
most obscure researches have been included in the 
author's survey 

The volume on sulphur and selenium includes 
many interesting topics, perhaps because sulphur 
shows some tendency to mimic carbon by formmg 
chains of atoms, leading to the formation of 
hydrides, chlorides, and oxy acids containing se\ eral 
atoms of sulphur Both sulphur and eelomum also 
present interesting phenomena of allotropy Sub 
jects such as the*»e, as well as the vast range of data 
that have resulted from the intensive study of 
compounds such as sulphur dioxide and sulphuric 
and, are adequately covered in the new volume 
On the other hand, it is difficult to discover any 
reference to the ' parachor sme^e references to 
molecular volume and surface tension are not 
followed by data for this derived function The 
retention of forraultc which represent sulphur and 
oxygen as being joined by a non polar double bond 
follows naturally from this point of view, but is 
definitely misleading in view of the evidence pro¬ 
vided by Sugden and by Phillips that this link is 
semi polar—a rule to which no exception has yet 
been found The formulro thus retamed are historic¬ 
ally correct, but create a * pre War ’ atmosphere, 
which IS not justified by the up-to-date character 
of the text 

Dr Mellor is to be congratulated on the progress 
which he has made, since he has now covered nearly 
all the elements except those which occupy the 
eighth column of Mendel^fi's table These inter¬ 
esting and important elements wiU, however, prob¬ 
ably call for two, if not three, additional volumes, 
before the task which the author has set himself 
can be finished Even at this late stage, it may 
perhaps be useful to suggest that the page headings 
might be employed to mdicate the contents of the 
sections into which each chapter is divided, instead 
of repeating the name of the element at the head 
of each page—for example, more than 300 tim^ rn 
the case of sulphur T M L. 
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Our Bookshelf. 


Anthropology and Archeology 

(1) The. Circle and the Cross a Stvdy tn CorUtnutly 
By A Hadnan Allcroft In 2 volumes Vol 2 
The Cross Pp vii + 454 + 4 plates (London 
Macmillan and Co , Ltd , 1930 ) 12s ^ net 

(2) The English Parish Church By A R Powys 
(The Engbsh Hentage Senes) Pp xix + 165 
(Ijondon, New York and Toronto Longmans, 
Green and Co , Ltd , 1930 ) 3^ 6d net 

(1) In the first volume of this work, which was pub¬ 
lished separately, the author made a study of the 
tradition of the pagan circle In the second, which 
appears after his death, he has turned to the cross, 
the early Christian church in Bntain and Ireland, 
and traces its relation to the antecedent circle His 
thesis IS that paganism and Chnstiamty, both being 
(ults of the dead, the converts to the now faith 
continued to worship at the old holy places, the 
mounds and bnnal places of the dead, which be 
came the site of the Christian church, and to use 
them as the place of interment and of assembly for 
the discussion of the affairs of the commumty and 
for games, feasts, and fairs On a review of the 
evidence, the author makes out a strong case for 
carrying this continuity much further in detail than 
has been done before The identity of the places 
of worship of Chnstiamty and paganism has been 
frequently argued , ft is supported by the letter of 
instruction from the Pope to Mollitus permitting 
the use of pagan shrines for (>hristian worship, even 
if other evidence did not point in the same direction 
Mr Allcroft has greatly extended the field in which 
continuity of practice and belief must be allowed 
On certam points, however, he has pressed his 
theories rather far, as he himself would have been 
the first to admit His assumption of a widespread 
Celtic influence in the area of the Saxon church 
Kolves many of his problems, but it would be hard 
to prove 

(2) In “ The English Pansh Church ” Mr Powys 
has given an account of the church as an institution 
m the rural life of the past, for the benefit of over¬ 
seas visitors and those of our own public whose 
interest has been aroused by the efforts now being 
mode to preserve any relics of an earlier day Un¬ 
like Mr Allcroft, he holds to the raanonal origin 
of the parish church, and makes the early Saxon 
church his starting-point Hia chapter on the 
secular uses of the church building may profitably 
he compared with the treatment of the same sub¬ 
ject m Mr Allcroft's book 

I Book of ihe Basques By Rodney Gallop Pp 
XU+ 294+ 16 plates (London Macmillan and 
Co , Ltd , 1930 ) 16s net 
Ma Gazxop views the Basque with the eye of a 
1 eahst He heartily condemns imaginative at- 
tempts, on insufficient acquaintance, to portray 
lum as a romantic reho of a vanishing race In¬ 
stead, he finds hun a reserved, unimaginative 


individual, with u strong sense of humour and 
a pronounced bias towards independence, very 
markedly shown m his attitude towards his ISpanish 
neighbours in past history While it is true that 
the Basque is vanishing, it is not the race but 
the culture that is disapjieanng A vigorous com¬ 
mercial and industrial activity carries with it 
development on lines that are purely Spamsh It 
IS remarkable that this energy shown by the 
Basques on the south side of the Pyrenees is not to 
bo found among the French Basques 

Mr Gallop does not profess to solve the philo¬ 
logical and ethnological pioblems of the race For 
the lieneht of his readers, he summarises the 
theories which have lieen put forward, just as he 
descrilies the country and some of the sahent events 
in Bosque history, in order to jirovide a background 
for and an insight into Basque character Hu* 
main interest is the primitive culture of the people, 
and ])articularly their songs, plays, music, dances, 
legends and HU|)ei*stitiouB beliefs All these he 
describes in considerable detail and analyses with 
iienetrative insight These chapters of Mr Gallop's 
book will repay detailed examination It is evi 
dent that the Basque has a great power of as¬ 
similation 08 well as of improvisation The result 
is that, while boirowing from outside sources (the 
origin of some of the folk-rausic is to l)e recognised 
at onco as some popular air from another country), 
the element bon owed has been moulded to conform 
to a perfectly definite racial type On the other 
hand, the folk danoe^^ present many features of a 
very primitive chai actor, which Mr Gallop, without 
doubt lightly, ascnlx's to a primitive spring ntual 

The Bronze Age By Prof V Gordon Childe 
Pp XU+ 258 (Cambridge At the Umveraity 
Press, 1930 ) 8s 6J net 

Pkok Childe s book on the Bronze Age is modest 
m appearance , but that is no critenon of its ment 
He has given his reailers wliat might well be termed 
a complete handbook of the peri^, having m view 
the n^s of the beginner and that usefid person, 
the general reader He takes up the story of pre¬ 
history where it was left by Mr M C Burkitt m 
Our Early Ancestors", and begms with the 
discovery by early man that certam kinds of stone 
are susceptible to treatment by heat—the discovery 
of metal working From this germ he traces the 
development of Bronze Age culture, highly elabor¬ 
ated m technology and art and relatively ^vanoed 
in its system of commercial and international com¬ 
munication 

The general sketch of cultural conditions is fol¬ 
lowed by asection on the typology of the Bronze A^e, 
m which the vanous classes of objects of material 
culture are passed in review and the development 
of each withm the period is followed up Finally, 
the history of cultural groups and cultural move 
•ments is traced in so far as this mav be deduced from 
the material provided by archfisologioal discovery 
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It IS scarcely necessary to say that Prof Childe's 
treatment of his subject matter is thorough and 
individual His unrivalled knowledge of the 
orcheeology of the Danubian area enables him to 
apeak with authonty on the obscure racial or, as 
he would prefer to put it, cultural group move¬ 
ments at the beginning of bis penod He has an 
mtcresting if not very conclusive chapter on the 
races of the Bronze Age, but his most interestmg 
pomt IS his conviction of the persistence of Bronze 
Age peoples through later periods It is more than 
probable that he is correct, but he is no less apt 
in pointing out that m Britain, at any rate, much 
research la necessary before a definite conclusion 
can be reached Especially is this true of the bear- 
mg of folklore on the question 

Decoratim Patterns the Ancient World By Sir 
Fhnders Petne Pp 17 f-88 plates (London 
Bntish School of Archteology in Egypt, Bernard 
Quantch, Ltd , 1930 ) 

This volume is intended to serve as the first out¬ 
line of an mdex to “ all the decorative imagimngs 
of mankind an undertaking indcHed of no htue 
magmtude Here, however, certain limitations 
ore observed Much sufficiently known already 
18 avoided , the time senes limit is set at a D 1000 , 
the examples are drawn only from Europe and 
western Asia (especially Egypt, Mesopotamia, and 
the Mediterranijan), with their links in other lands 
Sir Fhnders Petne hero touches agam on the value 
of decorative design os presumptive evidence of 
connexion between the designers, where historic 
connexion between the designs can be traced, on 
the ground that purely decorative design has no 
stimulus of pressure towards use or invention such 
as that which underhes an essential obviously 
needed This pnnciple is illustrated often when 
designs are brought together, as they are here, 
arranged under their classes Among them, per¬ 
haps the most striking example is that with which 
the senes opens, a central figure with an attendant 
pair of lions, wolves, or other animals, one on 
either side I’his is one of the earliest motives of 
Egypt and Mesopotamia which persists through 
the ^es down to the present day, wnen it appears as 
the hon and the umcorn of the Royal Arms and in 
the supporters of armonal coats 

Biology 

An Introduction to Vertebrate Embryology By Prof 
H L Wienian (McGraw-Hill Publications in 
the Zoological Sciences) Pp xi+411 (New 
York McGraw Hill Book Co , Inc , London 
MoGraw-Hill Publishing Co , Ltd , 1930 ) 20« 
net 

Thkeb can be no doubt that the easiest approach 
to the study of vertebrate anatomy is the develop¬ 
ment of the embryo and its organogeny In recent 
ears, m American colleges knd universities, there 
as been a tendency to relegate certam of the 
imtial subjects of the crowded medical curriculum 
to thatwo pre medical years of study, and to com- 
bfiie the teaching of ^bryology wiA comparative 


anatomy and histology Thus a wider and more 
generalised fi,eld can be covered than is permissible 
m human embryology alone In the book under 
review, considerable space has been devoted to 
questions of general development, cytology, and 
early development of Amphioxus and tne frog 
Reference is made to some of the more recent work 
of Spemann, Mangold, and Marx on ‘ organisms' 
or embryo-forming materials 

As regards the remainder, the treatment of the 
development of the chick, pig, and man follows 
conventional hnes and draws for its inspiration 
upon Lilhe’s “ Development of the Chick ” and 
the “ Contnbutions to Embryology ’* of the Car¬ 
negie Institution of Washington Throughout, it 
ha^ been the aim of the author to direct attention 
to the experimental eispects of the subject, and 
to make the descriptive material of the book 
complement the work m the laboratory, for 
which a manual has been prepared and published 
separately 

The illustrations are not all that might be desired 
In the case of those of the development of the 
human venous system (Figs 161-163) the differentia¬ 
tion of the components is not made sufficiently 
clear to aid the student in understanding what is 
a rather compheated senes of steps It is doubtful, 
too, whether the substitution oi sudonparous ” 
for sudorific as applied to the human sweat 
glands 18 an improvement in termmology 

Histological and Illustrative Methods for Entomo* 
legists ByDr H Eltnngham WithaChaj^r 
on Mounting Whole Insects, by H Britten 
xi +139 (Oxford Clarendon Press , London 
Oxford Umversity Press, 1930 ) Is 6d net 

In the space of 140 pages, Dr Eltnngham has 
been successful m furnisWig a concise yet lucid 
account of the standard methods employed in the 
study of the anatomy and histology of insects The 
uutial chapters of the book are devoted to a de- 
Bcnption of the apparatus and matenals required 
for the cutting ana stainmg of sections There is a 
useful chapter on the dissection and preparation of 
the gemtalia, the characters of which are now ex¬ 
tensively UB^ by systematists for the differentia 
tion of species Of not the least importance is the 
chapter on the mounting of smaU entire insects, con- 
tnbuted by Mr H Bntten, who recommends a 
method which is at onoe simple, effective, and time- 
saving 

Every biolojpst reoogmses that good illustration 
IS the handmaiden of morphology, and the entomo¬ 
logist with a bios toward anatomy will be en¬ 
couraged to learn that there are seve^ meohanioal 
aids that can be used in prepanng drawing oi hia 
subjects that render the lack of a natoraf artistio 
ability 4 matter of minor importance In teaching 
structural complexities of individuid insect parte, 
models have a decided value, and the author has 
shown how simple models can be prepiwed at veiy 
httle cost Us^l hmts on the oolourmf{ of lantern 
slides and photographs are also snpphed for^the 
benefit of those who are called upon to lecture on 
entomological topics. 



Si^plem&hit io “ NaJtvift'' Ma,rck 7,1931 


366 


Although it was the adxmtted intention of the 
author to o&ter fOT the needs of the amateur mtomo* 
ogist with no laboratory training* the book will also 
prove a useful g^ide to those who have adopted 
mtomology as a profession A E C 

^^ouleurs et pigments des itres vtvanls Par Dr Jean 
Verne (Collection Armand Colm Section dc 
biologie, No 123) Pp 219 (Pans Armand 
Cohn, 1930 ) 10 60 francs 

At every turn the students of natural history and 
biology are compelled to consider the colora¬ 
tions of ammals, and the first essential is to know 
what are the physical and chemical characters of 
the pigments with which they have to deal—and» 
if possible, how they are produced Some pig 
ments are excretory, others for respiration, others 
For nutrition, and others to fix energy (chlorophyll) 
Living matter has a colour of its own and there 
are pigments in the blood and other internal tissues, 
in special pigment cells, usually provided with 
pseudopodia, and in the exoskeletons of animals 
Plants have chlorophyll and the colours in fruits 
are especially interesting Then there are colours 
due to reflection, to refraction, and to hght decom 
position Lastly, an animal may be coloured by 
its food The discussion from the point of view of 
protective coloration is very short, but it is un 
necessary, since the facts relating to all types of 
colour are given succinctly so that the student may 
judge for himself Wo recommend this as a book 
useful to and within the means of every biologist 
It has an excellent bibliography 

Chemistry 

Recent Advances in Physical and Inorganic Chem¬ 
istry By Prof Alfred W Stewart Sixth 
edition Pp XI + 387 + 6 plates (London, 
New York and Toronto Longmans, Green and 
Co , Ltd , 1930 ) 18s net 

Thb new edition of Prof Stewart’s '‘Recent Ad¬ 
vances ” provides striking evidence of the rapidity 
with which fundamental facts and theories of 
physical and morgamo chemistry have developed, 
since there is scarcely a single topic m the whole 
volume which could nave been foreseen when the 
first edition of the book was issued Thus, the 
foreground of the picture is now occupied by Ime 
spectra and X-ray spectra, and the oackground 
by band spectra and Tesla-lummesoenoe spectra, 
whilst the centre is devoted mainly to radioactivity, 
positive rays, and other aspects of the problem of 
atomic structure Amount these chapters on 
atomic physios, there are mterpolated a few of a 
more chemical character, dealing with newly 
iliscovered elements, with various forms of active 
hydrogen, and with some new hydndes This 
gives to the book the character of a very modem 
inorganic chemistry, but the molusion of physical 
chemistry m the title is definitely misleading, smee 
there is no reference of any kind to recent advances 
m this field (m it is commonly defined^ with the 
exception of a belated chapter on ** The Donnan 
E(j^uihbnum which might have appeared in an 


earher edition of the book, but is now wedged 
uncomfortably between chapters on “ The Penodio 
System ” and “ Some Flame Reactions ” 

Whilst, therefore, Prof Stewart has provided an 
up to-date report on atomic physics and related 
topics, it would be a reductio ad absurdum to pre¬ 
tend that a book in which dipole moments and 
strong electrolytes are not mentioned can serve 
as a guide to the very real advances which have 
been made in physical chemistry since the War 
It should, however, be made clear that it is the 
title of the book that is at fault, and not the con¬ 
tents, since these are full of interest and contain 
many valuable references to work which is only 
beginning to find a place in the systematic text¬ 
books of inorganic chemistry 

The Study of Crystals a General Introduction By 
T V Barker Pp xvi + 137 (London Thomas 
Murhy and Co , 1930 ) 8^ M net 

It is greatly to be hoped that science teachers will 
respond generously to Dr Barker’s effoits to miti¬ 
gate the ill effects of speciahsation in science The 
subdivision of natural science into several branches, 
while unavoidable in consequence of the extension 
of scientific knowledge, is unfortunate The teacher 
should endeavour to treat science os a uiut so far 
as possible, that his pupils’ knowledge may be built 
on the broadest possible foundations But when 
it comes to the study of crystalhuo matter, he is 
chary of handlmg a subject ho has never been 
taught Dr Barker’s book should assist him 
greatly, indicating how a study of crystals may 
readily be incorporated into the usual courses m 
chemistry and physics Moreover, benefit will be 
felt m the teaching of solubility and other phase- 
rule relations, heat and light, and the concept of 
isomorphism and iKilymorphism and the like 
Of the value of such a course to the pupil, no 
one can doubt who has met the numerous examples 
m physical chemistry where the slightest expenence 
in the study of crystals under the microscope would 
have avoided grave error To those workers who 
have not had the benefit of such experience or 
instruction, the book may be cordially recom¬ 
mended , it should help to dispel the illusion that 
crystallography is oasentially and necessanly a 
matter of difficult trigonometry and of no practical 
value M H H 

A Text-book of Organic Chemistry By Dr A F 
Holleman Seventh English edition, completely 
revised with the co-operation of the Author 
Pp XX+694 (New York John Wil^ and Sons, 
Inc , London Chapman and Hall, Ltd , 1930 ) 
lls 6d net 

The great success of Prof Holleman’a text-book, 
of w^ch thirty-seven thousand copies have been 
issued m all and m nme languages, is certamly in 
part due to the pomt of view which the author 
egresses m the preface to the present edition 
'' So long as there is a public to buy it,” he says, 
a novel can be reprmted unchanged , but even 
^th an interval of only a few years between 
successive issues, each new edition of a text-book 
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of chemistry needs not only careful revision, but 
also the rewriting of some of its chapters *’ Prof 
Holleman has taken into account the recent 
advances m the subject, including the constitu 
tion of the dioses, en/ymes, and particularly the 
apphcations of physical chemistry to organic 
chemistry—a feature which has always been note¬ 
worthy m previous editions More attention is 
given to fundamentals than in most text books, 
and in its present form the book is by far the best 
treatise for students whioli is available Its use 
will make the subject interesting and provide a 
stimulus for further study 

The Structure of Stlicate^ By Pi of W L Bragg 
Pp 6U (I-rfjip/ig Akaderaischo Verlagsgesell 
senaft m b H , 1030 ) gold marks ^ 

It is unnecessary to insist on the significance of 
this monograph from the point of view of the 
crystallographor Under its somewhat uninviting 
title it does, however, also include much of interest 
to the chemist, the points of similarity and dis 
sirailanty lietween the silicon oxygen complexes 
which are of such importance in the inorganic 
world and the carbon chains and rings of organic 
compounds appeanng clearly Other matters 
of importance which are dealt with are the 
correct formulflp for silicates — the atiunic com 
ponents should be expressed on the basis of a 
constant number of oxygen atoms characteristic 
of the type of structure-'and Pauling’s ideas 
upon valctue, with the not dissimilar rules for the 
build of structures which have been developed by 
W L Bragg and Goldschmidt One feels after 
reading this book that it was a hopeless task to 
attempt to unravel crystal slnuturo without the 
help affordeii by X rays, but that now full de 
Bcnption of all crystals is likely to be a< complished 
m the not remote future 


Engineering 

Johjison'jf Materials of Construction Reuiitten by 
Prof M O Withey and flames Aston Edited 
by F E Turneaure Seventh (xhtion Pp 
xxu ^ 859 (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1930 ) 
30 a net 

The apphoation of scientific discoveries to engineer 
mg practice generally only becomes possible when 
new technique and new mateuals have been 
developed which make possible the application 
Durin/j the last century great advances nave been 
made in engineering, and the success ewhieved has 
m no small measure been dependent upon the find¬ 
ing of new matenals, developments of accurate 
methods of testmff the properties of materials under 
ordinary and hign temperatures under static and 
repeated stresS^, and thewe properties are 
affected by heat treatments and manufactunng 
conditions Further, the materials that are used 
in the largest quantities in modern engineering are 
irons and steels, which are subject to rapid corro- 
aiop in many atmospheric conditions, and thus 


where possible such metals, os well os the timbers, 
have to l>e protected by suitable coverings 
The volume before us, after a preliminary study 
of tlie mechanics of materials, describes the 
machmeH and apparatus required for the carrying 
out of the many types of tests used in modem 
engineering practice, and then proceeds to deal with 
various types of structural raatenals in detail 
Timbois, cements, concrete, building stones, struc¬ 
tural clays, ferrous and non-ferrous alloys are dw- 
cufised Constitutional diagrams are mven of the 
copper 7 mc and copper tin alloys, and interesting 
chapters are devoted to the effect of heat treatments 
' and the form on the properties of metals Clearly 
drawn diagiams illustrating those properties, and 
excellent photomicrographs showing the structure 
of metals produced by various trfsatments, are 
given (’bapters are devoted to the preservation 
of timbers and the corrosion of metals 
The book is excellently printed, the diagrams are 
clear, and the work should prove of gieat service to 
engineeiing students as well as to those in practice 

Hydraulics for Engtiieers and Engineering 
Students By Prof F 0 Lea Fifth edition 
Pp XU f 775 (London Edward Arnold and 
Co, 1930) 21? net 

In tlie course of twenty two years, since its first 
apjioarance. Prof Lea’s work has passed through 
five oditiorifl, with inteimediate reprints—a fact 
which eloquently speaks for the popularity and 
acQcptabihty of the volume to students of the 
subject It has grown considerably in bulk smee 
the present v^ntei reviewed it in Natuhe in 1908, 
and now numliers nearly 800 pages Designed to 
cover the vast field of engineering practice com 
prised in the modern science of hydraulics, the ex 
pansion is scarcely to be wondered at, and, indeed, 
in turning over the leaves, one does not find that 
there is any inclusion of inappropriate matenal or 
pleonasm of treatment 

Nearly a fifth of the volume is devoted to a 
consideration of turbine and water wheel problems, 
and another important section of 130 pages is ab 
sorbed m a consideration of the subject of centri¬ 
fugal and rociprocatmg pumjis While the subject 
as a whole is treat^ comprehensively and os 
analytically os one might reasonably expect m a 
volume which aims at serving the needs of students, 
it 18 possible, of course, to point to some matters in 
which there is room for inclusion of matenal The 
treatment of flow m pipes and channels is full, but 
there is no mention to be found of Dr Herbert 
Chatley’s researches in connexion with the Whang- 
poo and Yangtse nvers, oi piore than a meagre 
reference to the striking conclusions m Barnes’ 

“ Hydraulic Flow Reviewed ”, which the present 
writer came across on a first perusal, but failed to 
trace afterwards by means of the index Indeeii, 
the index is a little defective on several points 
These, however, are minor details Taking 4tu 
as a whole, Prof Lea’s work is a substantial 
and serviceable contribution to the litera,tar 0 on 
hydrauhes, and, as heretofore, will be found an 
extremely useful guide to the practitioner, as well 
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to the student The book u admirably produced 
ind the diagrams are clear and distinct 

The Ekmeniairy Principles of Wireless Telegraphy 
and Telephmy By R D Bangay ThiM 
edition revised by 0 F Brown Pp xii + 268 
(London Iliffe and Sons Ltd 1930 ) 10^ 6d 
net 

To anyone desiring instruction m the principles 
underlying the working of modem radio apparatus 
this work can be recommended It is necessary 
to have a working knowledge of electricity and 
magnetism and the pnnciples of wave motion 
This IS given first and then we have chapters on 
aenals receivers masts thermionic valves and 
tnodes their use os amplifiers being explained 
There is a good chapter on the frequency stabilisa 
tion of transmitters descriptions ^mg given both 
f control by tuning forks and by quartz oscillators 
The design of a m^ern broadcast radio receiver is 
fairly fully described and also the use of a c and 
I c eUmmators 

Stress is laid on the danger of amateurs using 
1 ome made all electno sets which are connectefl 
duectly with the public electric supply mains 
J liore IS always a risk that sooner or later one of the 
outers of the public supply mams may make con 
tact with earth thus raismg th( potential of the 
middle mam to 200 volts or more In this case there 
IS a real risk from shock and the fire nsk is also 
sernua The Institution of Llectncal Engmeeis 
publishes regulations showmg how these nsks can 
\ p obviated There is a chapter on radio direction 
finding which gives in little space a descnption of 
the Bellim Tosi and the Robinson systems The 
final chapter discusses the propagation of waves 
ind the causes and effects of atmospherics The 
lower ionised region of the atmosphere produces 
little attenuation on very short waves and hence 
short waves which suffer multiple reflections bo 
tween the ionised layer and the earth fr^uently 
travel better by day than by night No method 
of olimmating entirely the effects produced by 
atmospherics has yet been found 

MtermUing Curreni Electrical Engineering By W 
Tolm^ Macoall Second edition Pp vni + 496 
(London University Tutorial Press Ltd 1930) 
15# 

This book can be recommended to students readmg 
for the B Sc exammations of the Umversity of 
fondon It gives the necessary groundwork for 
the electrical technology required m the examina 
tion Very little knowledge of the calculus is re 
[uired and the author s mm has been to make the 
theoretical part of the subject Easily intelligible to 
the average student This naturally prevents him 
liscussing many of the diflSouIties that arise He 
^.lve8 however a fair number of references to 
dvanced books and papers We were pleased to 
Jiotioe that he has brought the nomenclature into 
I ne with the British Standard Glossary (published 
V the B E 8 A ) The word capacitance mstead 
J capacity (electrostatic) seems now to be 
nerally adopted 


The chapter on harmonic analysis is rather brief 
No clear distmction is drawn between the Pouner 
analysis and the Lagrange method of mterpolation 
Perry s method is an example of the former and 
Rungo B method of the latter We think the best 
and most accurate way of analysing a wave is to 
fl-PPly tlic modern formulae for mechamcal quadra 
ture to the I ouner mtegrals It is pointed out that 
various authois following the interpolation method 
of Rungo have given schedules to facilitate the 
calculations when the harmonics have to be calou 
lated to the eleventh or beyond One authonty 
quoted divides the half ponod into 26 ordinates and 
then gives a schcHlule for getting the first 25 har 
monies inclusive It seems to us that this would be 
a waste of labour The v lines of the harmomes 
above the ninth obtained in this way would prob 
ably be inaccurate unless it so happened that no 
harmonics gteitcr than the twenty fifth were 
present 

East/ Lessons in lelevision By Robert W 
Hutchinson Pp vin-176 (Lon Ion Umvei 
sity Tutonal Press Ltd 1930) 1? Od 

It seems fairly certain that television will have a 
great future but like all inventions it is difficult to 

{ iredict when it will become commcicially success 
ul Of the systems in use that invented by Baird 
seems to havt made the greatest progress and this 
little book gives an excellent description of it in 
non technical language Pci haps too much stress 
IS laid in the opening chaptci on the atomic nature 
of clectiicity It is not very instructive to quote 
numbers beyond our comprehension A clear 
description is given of the photoelectric cell which 
enables a varying light scattered by the object to be 
tele vised into a varying current of electricity 
The varying currents can then be changed by a neon 
lamp to a fluctuating light which can bo received 
on a screen for television noon is found to be the 
best gas to use as it responds instantaneously to 
changes m the current 

The thermionic valve and the radio receiving set 
aro described and the book finishes with a de 
scription of the televising of a silent film (called 
telecmematogiaphy) television in the theatre and 
telephotography The Siemens system is used by 
the Post Office for transmitting pictures to Germany 
and Denmark the Behn system is largely used in 
Franco and the Bell system in the Umted States 

Modem Bridge Construction a Treatise setting 
forth the Elements of Bridge Design and tUus 
iraiing Modern Methods of Construction By F 
Johnstone Taylor Pp xii + 235 (London 
Crosby I ockwood and Son 1930 ) 15# net 

A SHORT treatise on any branch of engineering 
may serve as an mtroduction to the subject as 
a liandy book of reference or as a guide to the 
latest practice The book under notice may well 
do all these In twelve chapters the author deals 
in turn with masonry bridges small steel bridges 
trussed girders girder bndge construction steel 
bridges constructional deters steel arch bndgee 
swing bndges lifting bndges erection meth^, 
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f( rro concrete bncl^tw, and uuspenmon bridges The 
aim of the book in the first place is to meet the 
needs of the average civd engineer^ who requires 
some knowledge of bridge design, and of the ex¬ 
amination candidate It covers the ground m a 
plam, straightforward manner The use of higher 
mathematics has been avoided so far os possible, 
the diagrams are clear, and there are numerous 
icferences to rec ent bridge construction as described 
in the Efigineer, Engineering, and other journals 

Geography 

('ormvall a Survey of ih ('oast. Moots and \ alleys, 
with SuggeMions for the Preservation of Amenities 
Prepared by W Harding Thompson for the Corn¬ 
wall Branch of the Council for the Preservation of 
Ruial England With Notes on the Antiquities 
of Cornwall, by Chailea Henderson Pp xix+ 
130+42 plates (T-»ondon Universitj of Lon 
don Press, Ltd , 1030 ) \ls M net 

Anothkk handsome, well illustratefl quarto has 
l>een added to the bbiary dealing with the piosorva 
tion of English landscape The suggestions of 
most general importance are those relating to the 
coast Support is given (so far as concerns Corn 
wall) to the proposals which have been made to the 
National Paik Committee, that in Cornwall and 
the opposite peninsula of Pembrokeshire the 
National (\)ast Parks of Britain should bo situate 
In the opinion of the authors of the Cornwall 
survey, The formation of a National Coastal Park 
would affoni lasting benefit to visiUirs from urban 
<entres, and incidentallv it would benefit a county 
suffering from lu ute industrial depression 

The frontages for coastal parks, shown in a 
special map, art nearly the same as tliose suggested 
in my evidence to the ISTational Park Committee and 
my book upon the subject , but the authois of the 
fireiiont survey have improved upon those Huggestions 
in one impoitant particular, namely, by extending 
farther inland the proposed coast park on the west 
of St Ives, so as to include the district of pie 
historic monuments which here, as m the Pembroke 
shire promontories add gi eatly to the romantic 
interest of the scone The lecommendation also 
that steps should be taken “ with a view to keeping 
open a public footpath all round the coasts of 
Cornwall ” is welcome This is, imloed, a matter 
which should engage the immediate attention of 
local authorities m every maritime county 

Vafcihan Cornish 

flrundzdge dtr Physiogeographte Mit Benutzung 
von W M Davis Physical Geography imd der 
doutsc hen Au8gal>en , zuin Gebrauoh beim 
Studium and auf Exkursionen Neu bearbeitet 
von Prof Dr Gustav Braun Band 1 Speztelle 
Phystogeographre Pp xii + 178 8 gold marks 

Band 2 A Ugemeine vergletchende Physiogeographie 
Dritte Auflage Pp xp+250 10 gold marks 

(Leipzig und Berlin B‘G Teubnei, 1930 ) 

PRoy Beaun has based this small text book of 
physical geography on the well known volume of 
ftof W M Davis which first appeared m 1889 


and afterwards was translated into Gorman The 
work has undergone thorough revision, which 
entailed rewriting several of the sections, including 
those on weather and chmate It covers the whole 
groundwork of the subject, including the distribu¬ 
tion of vegetation Some of the original illustra¬ 
tions remain, but many are new or denved from 
various sources, and their excellence is one of the 
best features of the book Particular attention 
has been paid to reference to ongmal sources and 
each section has copious reference to books and 
papers A glossary of English and German tochm 
cal toims 18 a useful addition The book should 
prove of great value to students, and fully equals 
any work of the same standard now available in 
English 

Death 1 alley the Facts By W A (Jhalfant 
Pp ix + 155+lfi plates (Stanford University, 
Cahf Stanford University Press , London 
Oxford University Press, 1930 ) li^s net 
Grand (^avyon Country By M R Tillotson and 
Frank J Taylor Pp viii +108 + 15 plates 
(Stanford University, Calif Stanford Univer 
sity Press , London Oxford University Press, 
1929 ) net 

Thfsk two small and beautifully produced volumes, 
although they bear no indication of belonging to 
any senes, have considerable resemblance in tlieu 
point of view and scope Neither deals with new 
material nor is in the nature of a personal narrative, 
but both give useful summaries of facts of history 
and physical conditions They are, in short, 
handbooks of scientific information The volume 
on the Death Valley la the fullest and contains 
useful chapters on plant and ammal life, in addition 
to sections on physical geography and geology 
Each volume has some well chosen photographic 
illustiations and a ‘ cartograph * or pictorial map 
printed on the end papers That of the Grand 
Canyon country is so full of whimsical pictures 
scattered over the map that a popular use of the 
volume IS suggested The Death Valley map has 
no flights in imagination 

Geology 

Qeochemie in ausgeuuhlten Kapiteln Von W J 
Veinatlsky Autonsierte Ubersetzung aus dem 
Russischen von Dr E Kordes Pp xii + 
370 (lA^ip/ig Akodemische Verlagsgesellschaft 
m h H , 1930 ) 25 gold marks 

Clarkk s invaluable “Data of Geochemistry” 
18 justly so highly esteemed, especially in English 
speaking countries, that there has b^n a natuiai 
tendency to regard it not only as an indispensable 
compilation of data but also as a standard ex 
position of geochemistry itself Only recently ha^' 
this tendency been checked by growing eicquainf 
ance with the brilliant work of Fersman, Ver 
uadsky, and Goldschmidt A most useful and 
illuminating little book was published m French 
by Vernadsky in 1924 under the title “ G^o 
ohmue “ In 1927 a revised translation appeared 
in Russian, and now a third and gi-eatly enlarged 
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edition has become available, this time m (German 
\fter an historical introduction, the mode of 
occuirence of the chemical elements in the earth’s 
crust IS passed in review, with special leference to 
their concentrated or dispersed distribution lu the 
successive earth shells, including that of the 
biosphere The succeeding chapters deal in great 
detail with the geochemistry of manganese 
with silicon and silicate minerals, including the 
parts played by compounds of aluminium and 
iron and the sigmficance of the colloidal state , 
with the carbon cycle and the geochemical activities 
of living organisms , and finally with the distri 
buiion of the radioactive elements and their rela 
tion to lead and hehum and the earth’s thermal 
liLstory The book concludes with an excellent 
annotated bibliography and indexes of authors and 
subjects 

The author is to be congratulated on a wuik of 
fascinating interest, imbu^ throughout with the 
spirit of research, and touching evervwheie on 
[loints of great importance to geology and chemistry 
that are generally passed over in moie formal text 
l>ook8 As thiee other languages have already 
had their turn, we may perhaps be allowed to 
( \ press the hope that when the fourth edition 
IS prepared it may be published in English Its 
welcome is already assured 

Ainericnn Mphozoic Mamrnnha By (xcorge (Jay 
lord Simpson [Memoirs of the Penhody Musimn 
of Yale UniverHity^ Vol 3, Part 1 ) (PubUshed 
on the 0thmel Charles Marsh Publication Fund ) 
I'p XV+235 (32 plates) (New Haven Yale 
IJnnersity Pi ess , London Oxford University 
Pi ess, 1Q20 ) 5 dollars 

liiis work forms a companion volume to the same 
author’s monograph on the European Mesozoic 
luuinmals which was published in 1928 as a cata 
logue by the Trustees of the British Museum In 
the present volume the author has rounded off his 
investigations by a description of the pre Tertiary 
mammals of the Amencan continent While there 
<ire hero no faunas at present known quite so early 
as the Rhfletic and Middle Juraasic of the Old 
World, there are, on the other hand, at least a few 
places where Cretaceous mammal remains occur 
\ knowledge of what happened in this period is so 
(ssential to our understanding of the evolution of 
placental and marsupial lines, and the locahties and 
their yield of specimens so scarce that the dozen 
genera of marsupials and three of plocentals here 
<atalogued by Dr Simpson acquire considerable 
imjiortance 

A large part of the general description of the six 
Mesozoic orders of mammals has already been given 
lu the British Museum Catalogue, where also 
questions as to their reptihan origin and their inter- 
it^lationships are fully discussed To this every 
reader of the present memoir will have to refer 
Iho two works with their excellent plates and 
tigures, and the sound and workmanlike treat 
inent of the subject, form an admirable and useful 
tieatise 


Limestones their Ortgivs^ DiatribiUion and Uses 
By Dr F J North Pp xxui + 467 (London 
Thomas Murby and Co , New York D Van 
Nostrand Co , 1930 ) 16^ net 
Few jK'ople realise the importance of the part 
playefl by limestone in the economic hfe of the 
nation It enters into nearly every phase of human 
industry, and on its varifnl uses Dr North has 
wiitten a most interesting and readable book 
No aspect of the subject appears to have escaped 
his attention , he deals with the origin of lime¬ 
stones and their distribution in the various geo 
logical formations in such a mannei as to make the 
book an excellent introduction to the science of 
geology, and it may be rocommended confidently 
to the general reuxler who desires to know some 
thing of the history of the earth The book is 
profusely illustiatea, and to each chapter is ap¬ 
pended a hat of references which form a useful 
bibliography of the subject 

As evidence of the care taken by the author, the 
book is remarkably free from errors One, however, 
mav be pointed out On page 242 it is stated that 
the lower part of the Speoton Clay “is of Jurassic 
age (corresponding to Portland and Puibeck Beds)” 

A similar mistake is to be found on page 185 There 
are no marine representatives of the Portland and 
Pur beck rocks in Yorkshire the beds referred 
to Dr Noith are now placed in the Lower 
Cretaceous 

Mathematics 

Theory of FunciionaU and of Integral and Irdegro- 
Differential Equations By Prof Vito Vol terra 
Edited by Prof Luim Fantappie Authonsed 
translation by Miss M Long Pp xiv+226 
(London, Glasgow and Bombay Blackie and 
Son, Ltd , 1930 ) 25^ net 
This translation of lectures, delivered m 1925 before 
the University of Madnd and since corrected and 
improved by the author, gives u concise survey of 
‘ functionals first studied by him in 1887 under 
the name of “ functions depending on other 
functions ”, and later called “ functions of lines ” 
The first chapter gives definitions, properties of 
functionals, and operations performed on them 
The second chapter treats of problems of the 
functional calculus and in particular of integral 
equations Then follows a chapter on the extension 
of the concept ^ analytic function ’ to functionals 
and, more particularly, extensions of the Riemann 
and Cauchy theories of conjugate functions m the 
vcy plane to conjugate funttions in space The 
fourth chapter treats of the composition and 
permutability of functions, and leads to an exten¬ 
sion of the concept ‘ power senes of a vanablc ’ to 
functionals The fifth chapter deals with mtegro- 
differential equations and functional denvative 
equations and their relations to the Hamilton- 
Jacobi theory, the new quantom electro-dynamics, 
and Green’s functions The last chapter gives a 
summary of the applications of functionals to a 
variety of topics , in order to give some idea of the 
wide range of the subject matter of the lectures we 
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may mention the calculus of variations, oscillations 
of lakes and membranes, and hereditary problems 
in dynamics, elasticity, and electromagnetism 
As the treatment is very concise, and detailed 

f iroofs are rare, the book is diflScult to read, but 
ull bibliographies appended to the vanous chapters, 
frequent references in the text, and an excellent 
translation will no doubt prove of great assistance 
to the reader No one interested in the topics 
dealt with can afford to ignore this work by one of 
the most prominent Italian mathematicians 

Vedonal Mechanics By Prof Louis Brand 
Pp xvii + '>44 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1930) 25^ net 

The book before us is intended os “ an introductory 
text book on mechanics for students of engineering 
and physics ” It fulfils the first of these functions 
perfectly, in so far os it includes a great number of 
problems and worked examples chosen from topics 
of special interest to engineers Physicists, how 
ever, are not so well catered for, and unfortunately 
some of the fundamental principles are not given in 
a form sufficiently general for the purposes of 
modern physics Thus, Newton^s Second Law is 
stated only for in van able masses, and the Third 
Law onl^ for central forces, no jirovision being 
made for extensions to relativity problems and to 
elec tromagnetic systems 

These are but slight blemislies on an otherwise 
excellent book which should prove of m*eat use to 
engineering students Vector methods Are used 
freely and are sufficiently oxplaincsi in two chapters 
on vector algebra and vector calculus A chapter 
is devoted to three dimensional statics, and it in 
eludes an elegant method of reducing the general 
system of foncs, first to two forces and then to a 
force and couple There is a long chapter on the 
kinematics of plane motion with apphoations to 
linkages and various gears, and another on the 
dynamics of rigid bodies with applications to the 
balancing of masses, to governors of vanous types, 
and to the gyroscope os used in engineering 
Although intended pnmanly for students in 
Amencan umversities, it wul no doubt be of 
mterest also to English students and teachers 

Topology By Prof Solomon Ijefschetz (Amencan 
Mathematical Society Colloquium Pubbcations, 
Vol 12) Pp IX+ 410 (New York Amencan 
Mathematical Society , Berlin Hirschwaldsche 
Buchhandlung , Cambndge Bowes and Bowes, 
1930 ) 4 50 dollars 

The monograph under review illustrates in a 
stnking way the great progress mode in mathe¬ 
matics m recent years even in so specialised a 
branch as Analy9%9 8\iu$, for the bibhography 
includes nearly three hundred references, almost 
all to papers pubhshed dimng the last decade 
The work is riCt a text-h^k, l)ut, as it were, a 
digest of research work done m the subject since 
the pubhoation of Veblen's “ Analysis Situs ** m 
1922 Consequently, it mokes great demands on 
the reader's knowl^ge, and is not suitable as an 


introduction to the subject, but it is of great 
importance to the expert in topology, and will 
prove to be a mine of information for all engaged 
in research in this field 

The topics treated are the elementary com¬ 
binatorial theory of complexes, the topolomoal 
invariance of the homology characters, mamfolds 
and their duabty theorems, chains on a manifold, 
product complexes, transformation of manifolds 
and infimte complexes, with ^pbcations to analysis 
and algebraic geometry Tne book is well ar¬ 
ranged and clearly written, os may be expected 
from one who, hke the author, has distinguished 
himself by research m the subject, and appears 
likely to exert a beneficial influence on future 
research 

Miscellany 

Oeorge Eastman By Carl W Ackerman Pp 
xvin + 522 + 25 plates (London Constable and 
Co , Ltd , 1930 ) 24s net 

George Eastman is a man of great faith, enor¬ 
mous energy, and indomitable perseverance He 
left school at fomteeii years of age (1868) and 
worked in an assurance agency, and a year later 
he became practically interest^ in photography 
In 1877, after he had boon working hard makmg 
emulsions and a coating machine, often all mght, 
for ho wm still engaged as a clerk during the day, 
he determined to make plates commercially, and 
m 1879 he patented his coating machine, and in 
1880 he was in business for himself In 1884 he 
got the notion of a transparent film, and was 
obsessed with its advantages , and in the same year, 
in conjunction with Mr Walker, he patented the 
roll holder These were the beginnings of the 
Eastman Kodak Company 

The company has not always sailed m smooth 
waters—far from it, but when his partners were 
pessimistic, when some of his employees conspired 
against him, when the Government took action 
against him because of the vastness of his busmess, 
and when in early tunes the company was in debt, 
Mr Eastman was always optimistic He wrote 
“The manifest destmy of the Eastman Kodak 
Company is to be the largest manufacturer of 
photographic matenals m the world, or else to go 
to pot and he took good core to realise the former 
alternative He also wrote “ I am a behever m 
one man management and that a Board of Directors 
IS valuable oifly as an advisory instrument to a 
good manager” He believed in full-page ad¬ 
vertisements and many of them In the year 
1896 he made his one hundred thousandth kodak, 
and at the factories at Rochester (N Y) and 
Harrow was making about one hundred miles a 
week of film and photographic paper Mr Eastman 
has been a great and generally anonymous helpei 
of the needy all his hm, moreasmg gifts as he 
was able until they reached milhons of dollars 
The author has used the enormous mass oi 
documents at his disposal with much skill m writing 
the fourteen chapters, or essays, of which th^ book 
consists, and has appended a very full and useful 
I index 
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The lndex%iM ^ Booka and Perxoduxila By Dr 
JohnW T Walsh Pp 118 (London Edward 
Arnold and Co , 1930 ) 6s net 

It cannot yet be said that the good index is the 
general rule, whether for books or for penodical 
literature, and no reader of Natokh will regard a 
new book on the subject aa superfluous Dr Walsh’s 
book does not deal with mam theoretical pnnciples, 
and contains httle that is new for actual‘practice, 
but the mam features that make for good mdexmg 
cannot be repeated too often, and they are here, on 
the whole, set out with due emphasis 
Dr WaJsh is, however, not always clear m his 
directions For example, an alphabetical senes 
such as “ Cat, Domestic—Catfish—Catgut—Cat 
skins ” 18 characterised as most undesirable on one 
page, but appears to be justified by the rule given 
on the next And why does Dr Walsh say that 
the most smtable form of mdex for ‘ abstract ’ 
journals is the classified form, with a reference to 
the Brussels decimal scheme ? It is not easy to 
see why this type of journal should be placed for 
this purpose in a class by itself, and why the alpha¬ 
betical arrangement should here be discarded It 
may be advisable for the abstracts themselves to 
ho arranged m class order, for they are designed 
to be used at the moment of publication as a survey 
of the current hterature of their subject But for 
the annual mdex, which is only as a rule a finding 
tool for some specific feature and ought not to take 
the place of a ‘ contents hst ’ (as Dr Walsh rightly 
pomts out), the arrangement would be most in- 
(onvenient In any cose the inclusion of the sug¬ 
gestion without elaboration will only confuse the 
class of reader for whom this book is designed 
The author has evidently read widely on his 
subject, but seems to have been unduly influenced 
i)y works on general catalogumg and classification, 
which have to some extent obscured for him the 
real nature and function of the mdex For all that, 
the book is a practical manual which contains 
much that will help the inexpcnenced 

Ood %n Chriatxan Thought and Experience 
By the Rev W R Matthews (Library of 
Constructive Theology ) Pp xix + 283 (Lon 
don Nisbet and Co , Ltd , 1930 ) lOa 6d net 

“ To a discermng eye ”, says Dr Matthews m his 
jirefoce, “ it must be clear that the mam question 
which is being decided m the world to-day, is 
whether or not the majonty of men shall continue 
to beheve m (Jod ” One of the difficulties with 
which the would-be constructor of a tenable 
thcistic theory is faced is the absence of any 
generally accepted philosophy All we can boast 
la “ a generally accepted b^y of knowledge which 
stands for the modem worid as sohd and un¬ 
questionable as the logic and metaphysic of Aris¬ 
totle stood for the later Middle Ages that is to 
say, natural science Yet science does not seem 
’tble to provide us with any solution of ultimate 
problems Here it leaves us unsatisfied 
There is scope, then, for someone who, starting 
from file commonly accepted results of naturcu 
science, wiQ tell us as much aa he can from that 


point of view, and indicate exactly what we must 
not hope to learn from him Dr Matthews does 
not claim to attack the problem from this end , 
he takes as his starting point “ the Chnstian experi¬ 
ence of God ”, and tries, in view of it, to formulate 
a theory of the divine nature which may be accept¬ 
able to the reason, and not contradictory to the 
knowledge, of modern men Thus his book will 
interest theologians more than men of science 
Yet scientific workers may well acclaim any work 
which will enlighten theologians , and this the 
present volume can scarcely fail to do 

Philosophy and Psychology 

(1) The Psychology of Insanity By Dr Bernard 
Hart (The Cambridge Manuals of Science and 
Literature ) Fourth eKlition Pp xxxv +176 
(Cambridge At the Umveiaity Press, 1930) 
3s net 

(2) Psychopathology its Development and %ts Place %n 
Medicine By Dr Bernard Hart Second edi¬ 
tion Pp vii +178 (Cambridge At the Uni¬ 
versity Press, 1929 ) 8^ 6d net 

(1) Db Bebnabd Hart’s httle book has been re¬ 
printed almost annually since 1918, and now we have 
a new edition, the fourth The book gives an extra¬ 
ordinarily good account of insamty and may well be 
read by any educated layman, particularly the 
social worker, with great benefit Hart explains 
mental mechamsms like projections, which ore of 
such common occurrence in the everyday life of the 
normal ‘ man in the street ’ This ^ition has had 
an introduction specially wntten for it, in which 
Hart gives a brief histoncal account of the influence 
of Janet but more particularly of Freud He points 
out how Freud’s views have been developed and ex¬ 
tended, although the original ideas remain much 
the same We cannot help thinking that everyone 
ought to read this book, and that the mental 
hygiene of the community would benefit by it 
(2) In Psychopathology ” Dr Bernard Hart pre¬ 
sents us with his Goulstoniaii Lectures delivered m 
1926, with the addition of three chapters one on the 
psychology of nimour, one on the methods of 
psychotherapy, and one on the conception of dis¬ 
sociation These last three papers had all been 

E ublishod already Dr Hart naturally devotes a 
Lfge amount of his space to the views of Freud 
He also amply considers the views of Jung, but un¬ 
fortunately appears to have httle use for the theories 
of Adler These, we think, might have been given 
more space, os they appeal to qmte a number of 
chmcians who do not accept Freud’s all-embracing 
use of the word sex 

Lectures on Ethics By Immanuel Kant Trans¬ 
lated from the German by Louis Infield Pp 
XIV + 263 (London Methuen and Co , Ltd , 
1930) lOs 6d net 

It is much to be hoped that this httle book will 
attain a wide circulation It has several mmts of 
special mterest, besides being a short handbook of 
practical morals, easily and pomtedly wntten and 
ynth clear anticipation of the great thinker’s main 
construction of ethics, which followed shortly after- 
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waniw, in 17til The interesting literary point is 
that Ave have in this book, taken down very fully or 
written out immediately afterwards, Kant^s own 
words m lecturing, and the result is very similar, 
from the literary point of view, to most of the works 
of Anstotle 

The main note of Kant’s moral system is struck 
in the earlier section, where he puts aside the Aris- 
totebon doctnne of the mean os an obvious idea of 
no depth or scope, and la^s down his own canon of 
the moral imperative 

Two other points of special interest to contem 
porary thought stand out conspicuously One is the 
frequent reference to the claim of mankind as a 
whole “ We should have but a low opinion of 
ourselves os individuals, but as representatives of 
mankind we ought to hold ourselves in high esteem” 
We are to do right not because it is the will of God, 
though we are led also to behove that it is that, but 
liecause it is the prerogative of our nature to do so, 
all mankind speaking to us through the individual 
conscience 

The other salient point is the ideal agreement of 
mankind, which givc^ us in its purest form the 
sanction of the moral imjierative, and should, m the 
practical and political form, be the obiect of all 
good men to achieve by law and institution on 
earth Kant s defence and advocacy of a league 
of Nations is nowhere more convincingly and 
feivcntlv expiesse<l than in the concluding para 
graphs, which might well be adopted as a motto by 
the IjCHgiie of to day F S M 

The Human Muul By Karl A Menninger Pp 

XIV +477 +X1 (New York and London Alfi^ 

A Knopf, 19d()) 21 

Dr Mfnninu1!-r, who is a well-known Ameiican 
psychiatrist, has attempted to place liefoie the lay 
reader the piobleras of mental disorder This is a 
difficult task, foi the subject is a highly technical 
one, and to make it intelligible and at the same time 
preserve its dignity would appeal to bo a taak of 
the severest Yet the authoi has presented what 
18 probably the best account of the human mind 
viewed from the abnormal side It m a book which 
may be rea^l to great advantage by psychiatnats 
as well as the lay reader The author’s explanation 
of mental mechanisms looked at from an analytic 
point bf view is exc^ellent, and his case records, 
which arc perhaps the moat fascinating part of the 
book, show an extraordinarily wide and sympathetic 
understanding of the distraught mind Some of 
the explanations of aberrant conduct may appear 
exaggerated to the umnitiated, but they are very 
famihar to those who have to deal with the mentally 
abnormal 

Dm Juan and oih^r Psychdogtcal Studies By Prof 

Gonzalo R Lafora Triinslated by Janet H 

Perry Pp 288 (London Thornton Butter 

worth, Ltd ,J.930 ) 7s 6d net 
In ” Don Juan and other Psychological Studies ”, 
Prof* Lafora, who occupies the chair in psychiatry 
of the Umversity of Madrid, presents us with a 
fanes of most interesting studieft of the abnormal 
He desonboB a patient of his own who very closely 


resembles the personality of Don Juan, and con¬ 
siders that it was quite possible for an m^vidual so 
hopelessly erotic as Don Juan to have existed In 
his (hapter on lay and rehgious miraculous cures, 
he points out that in Lourdes m 1923 only eighteen 
out of nearly a million invahds who attended were 
cured At the same time, no figures are provided of 
the many who die or are worn out by the journey 
A certain number of the cures relapse, yet we are 
told nothing of this In his study of cubism and 
expressiomsin he points out, as others have done, 
the resemblance between this form of art and the 
drawmgs of so many of the insane It is quite im¬ 
possible to tell from a given picture whether the 
artist was sane or insane With this statement of 
the author’s we are heartily m agreement The 
book throughout is a most level headetl exposition 
of the abnormal, and to anyone familiar with the 
writings and drawings of the insane and mentally 
unbalanced it will appear by no means os an ex¬ 
aggeration 

Sleep Why ue need It, and How to gel It By Dr 
Donald A Laird and Charles G Muller Pp 
X +212 (Tjondon Williams and Norgate, Ltd , 
1930 ) 6s net 

Laird and Muller have made an excellent attempt 
to solve some of the problems of sleep in a practical 
manner It is typically American One is mchned 
to take the statement that 60"* F is too cold foi 
children to do good work curn grano sabs The 
book, however, is full of practual points, such as 
small hints for diminishing noise, etc It is doubtful 
if in Gieat Britain many people lie and read in bed 
With a lamp athocheil to the nook they are reading 
HO as to assure a constant volume of light We 
cannot imagine moth balls liclpmg to woo sleep 
Coffee IS found to be not guilty of voiy many of the 
cases of disturbance of sleep laid at its door Ex 
citcment during the evening is a much more impoi t 
ant sinner 

Physics 

A Treatise on Lighi By Dr R A ijoustouu 
Sixth edition Ppxi+494 (London, New York 
and Toronto Longmans, Green and Co , Lt^l , 
1930 ) 12^ 6d net 

This treatise, which is now in its sixth edition, is 
an admirably well balanced book It is divided 
into four parts The first treats of geometneal 
optics, a subject which some physicists forget is of 
great practical value The second discusses physi¬ 
cal optics, fimshing with the Kerr effect In part 
three, spectroscopy and photometry are discussed 
and the latest developments are described We ex 
pected the author to be more definite about colour 
blindness, on which he is an authority , but he has, 
perhaps wisely, confined himself to a brief state 
ment of the mam theories The descriptions given 
of the wonderful advances mode in spectroscopy 
the spectral senes, the infra-red. the ultra-violet, 
and the X-rays will be helpful to many The la^ 
section of the book gives the foundations of the 
mathematical theory and its later developments, 
due stress being laid cm the quantum theories of 
the propagation of hght and on Poyntmg’s theory 
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of the pressure of hght The chapter on ether and 
relativity is mterestmg The usual unconvincing 
statements are made about the relativity of time 
and space The author says, Relativity is conse 
qiiently now accepted as a faith It is inadvisable 
to devote attention to its paradoxical aspects ' 
The warning perhaps means that ‘ this way mad- 
noHS hes \ and many will agree with him It is 
pointed out that if we adopt Einstein's theory, 
since every observer has bis own systern of space 
and time, it is easier to abandon the conception of 
an ether and think of the light itself as having sub 
stance and movmg through the void A description 
of the Hilger interferometer, Moseley’s worlc on 
X ray spectra, cosmic radiation, and Kodacolor 
photography completes this useful volume 

The Physics of Solids and Fluids with Recent De 
velojrments By P P Ewald, Th P6schl, and 
L Prandtl Authonsod translation by Dr J 
Dougall and W M Deans Pp xii+372+4 
plates (London, Glasgow and Bombay 
Blackie and Son, Ltd , 19^) ) i\d net 

Alihouuh of recent} oars the attention of physicists 
has been so much concentrated on electrons and 
(juanta, the study of the pro])erties of matter in the 
solid and hquid states has made great progiess, 
with the result that text books on the subject have 
i)LM n growmg old fashioned This volume contains 
a number of articles which appeared as part of the 
eleventh edition of Muller Pouillet’s ‘Ix.nrbuch dor 
J^hysik ”, and it is satisfactory to hav^e them trans 
luted into English and collected in this convenient 
form Prof Poschl, of Karlsruhe, contributes an 
interesting chaptei on clasticitj and strength of 
materials, and a short chapter on the friction of 
Holid bodies l^of Ewald writes a chaptei on the 
inechancinl structure of solids from the atomic point 
of view, in which the lattice theoiy of crystals is 
tiesciibed and a useful account of single ciystals 
IS given Finally, Prof Prandtl, of Gottingen, con 
tiibutes three chapters on the equilibrium and the 
flow of liquids and gases These are to be recom 
mended to anyone taking up the scientific study 
of aerodynamics The illustrations aie noteworthy, 
and special mention must be mode of the fine photo 
graphs of shp and fracture by Dr G Sachs and 
those of stream lines in air and in water 

hhnfiihrung tn die Theorte der Wdrme zum 
Gehrauch bet Vortrageny sou'te zum Selbsiunier 
ncht Von Prof Dr Max Planck (Etnfiihrung 
tn die theoretische Phystky von Prof Dr Max 
Planck, Band 5) Pp vn + 251 (Leipzig S 
HirzeL 1930 ) 8 gold marks 
This book is the last volume of a senes entitled 
An Introduction to Theoretical Physics ”, and 
it iH in keeping with Planck’s work that the last 
volume la on the theory of hoat instead of the 
theory of electricity and magnetism Planck has 
shown that the theory of heat can be built upon 
t he foundation of mechanics and electromagnetism 
It IS not intended that this volume should replace 
f he two works on thermodynamics and heat radia- 
tion, so well known to ^ students of physics 


These branches of the study of heat are treated 
here in loss detail, and an introduction to the theo^ 
of heat must have a more general character It 
18 in four parts, and the content of the first, third, 
and fourth is familiar to students of Planck s 
contributions to the theory of heat These make 
very pleasant reading, especially the first part, for 
it IS always a delight to read Planck on the laws of 
thermodynamics The second part is on the con¬ 
duction of heat, and is the only part which tends 
to relieve the work of its rather specialised char 
acter It is an intioduction to certon parts of the 
subject of htat rather than to the general theory 

Les quanUi Par Prof Georges Dejardin (Col 
lection Arm and Cohn Section de physique, 
No 121 ) Pp 224 (Pans Armand Colm, 
1930 ) 10 50 francs 

Prof Dftardin’s ‘ modcste ouvrage ” is aotuall} 
an exceptionally good account of quantum theory 
m which he shows a nice appreciation of the extent 
to which mathematics can bo toleiate<l by the 
ordinary honours student of physics The course 
followed IS the historical one, the rmliation problem 
being taken first, and, after that, specific he-ats, 
the photK^elei ti i( effect, the scattering of X rays, 
elementary spectroscopic theor}, and, finally, the 
new quantum mechanici Details of expenments 
are not given, but theie is no lack of illustrative 
lesults, generaII\ from fairly recent publications 
Thirt IS a gieat deal to be said foi the omission of 
, such details even from molt pretentious ticatises, 
the student being left to refer to original papers 
for these—with of com sc piecise directions as to 
what he is to icad Pi of Dtjardiii has succeeded 
m covering much giound in this small and in 
cxfxnsivt volume whitli if lead in conjunction 
with P Bricout s Oiuhs ct elections , m the 
same seiios, furnishes a veiy satisfactoiy tom sc on 
mtslein ph\sics 

Theoretical Meehanic'i the Theory of the Potential 
B} Prof William Duncan MacMillan Pp xm + 
469 (New Yoik Metiraw Hill Book (^o , Inc , 
London McGraw Hill Publishing Co , Ltd , 
1930 ) 25# net 

To the authors remaik that the theory of the 
potential is very useful from the point of view of 
the physicist and very beautiful fiom the point of 
view of the mathematician, wt may odd that it 
introduces a class of functions of fundamental 
importance in connexion with wave mechanics 
Whether they are best approached for this puiposo 
m the way given by Prof Macmillan is perhaps 
questionable, but there is no doubt that anyone 
who hml worked through this volume would be 
quite familiar with many of their projiorties The 
giound covered is much the same as in several of 
the larger treatises on olectncity, but the subject 
18 here approached with a minimum of specific 
reference to the nature of the field A knowledge 
of the theory of integral equations is not assumed 
The one criticism offered is that rather much space 
has been devoted m the early chapters to the solu¬ 
tion of distinctly elementary problems 
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Forthcoming Books of Science 


Agriculture, Forestry and Horticulture 

Emejft Bfnn, Ltd —Agncultural Progross, Vol 7 J 
and A ChurcktU —Dairy Bacteriology, Vrot Orla Jensen, 
sooorvcl edition, translated by P 8 Arup —Oxjord Um 
vernly Press —Historic Parma of South Africa, Dorothea 
Fairbridf^, Factors affecting the Prices of Livestock 
in Great Britain a Preliminary Study, K A H Murray, 
ProgroBs in Fnghsh Farming Syetoma (6) A Pioneer of 
Progress m !• arm Management, C 8 Orwm 

Anthropology and Archseology 

Ernest Benn, Ltd —Parly Man hia Origin, Develop 
ment and Culture Prof G Klhot Smith, Sir Arthur Keith, 
Prof F G Parsons, M O Burkitt, H Peake and Prof 
J L Myres Cambruige UntvtrsUy Press —The Early Age 
of Greece, late Sir William Ridgeway, Vol 2, odiW by 
D 8 Robertson and A Gow, and a new impression of Voi 
1, The atone Age Cultures of Kenya Colony, L 8 B Leakey 
Charge O Harrap and Co , Ltd —Witchcraft, Magic and 
Alchemy, GriUot de Givry, translated by J C Locke, 
Astatic Mythology, by eminent Professors, introduction by 
Paul Louis Couchoui, translated by F M Atkinson, The 
Lambas of Northern Rhodesia a Study of their Customs 
and Beliefs, Dr C M Doke Oxford unwersUy Press — 
Windmill Hill Excavations Report, 1928, A Keillor, The 
Zimbabwe Culture Rums and Reactions, Miss G Caton 
Thompson, The Rock Pamtmgs of North West Cordoba, 
G A Gardner, Necrooormthia, HOG Payne, Greek 
Ctties in Italy and Sicily, Dr D Randall Moclver, Folk 
Tedos of Iraq# down and translated from the Verna 
oular by E 8 Stovens, Chaka an Historical Romance, 
T Mofolo, translated from the Sesuto by F H Dutton 
with an Introduction by Sir Henry Nowbolt, The 
Bavenda, H A Stayt, Talcs told m Togoland, A W Car 
dmall, Nuor Customs and Folklore, R Huffman , Fnglish 
Nuor Dictionary, R Huffman RoutUdge and Kegan Paul, 
Ltd —Parade of the Living a History of Life on Earth, 
J H Bradley . A History of Surnames of the British 
Isles, C L’Kst range Ewen Scottish Place Names. W C 
Mackenzie , Place Names of Glengarry, Brig Gen E 
Ellice , A Sutlanese Kingdom an Ethnological Study of 
the Jukiin Speaking Peoples of Nigeria, C K Meek, 
Gold Coast Essays Dr J B Danc^uah, The History of 
World Civilization from Prehistoric Times to the Middle 
Ages, Prof H Schneider, 2 vols , Soxual Life m Ancient 
Greece, H Licht, A BibUoCTsphy of Sox Rites and 
Customs, R Goodlond , The End of the Ancient World, 
and the Beginnings of the Middle Ages, Prof F Lot 
(History of Civilization Senes), Festivals and Songs of 
Ancient China, Prof M Granet (Broadway Oriental 
Library) Wdltams and NorgeUe, LUl —New Discovenes 
Relating to the Antiquity of Mon, Sir Arthur Koith , The 
Ongm and Nature of Man, O Spdier 

Biology 

George Allen and bnwtn^ Ltd —Human Heredity, Profs 
E Baur, E Fischer and F Lenz, translated by Eden 
and Cedar Paul , Life by the Seashore (An Introduction 
to Natural Histo^), Dr Manon I Newbigin, revised 
by R Elmhirat Ed^rd Arnold and Co —Difficulties of 
the Evolution Theory, D Dewar Cambridge University 
Press —Plant Life through the A^, Prof A C Howard , 
Inveriebrata a Manual for Students, L A Borradaile, 
F A Potts and J T Saunders, Expenmental Cytology, 
J Gray , Report of the Fifth International Botanic]^ 
Congress J and A CkurchiU —l^ooant Advances m Micro 
Boopy Biological Applications, adited by Dr A Piney, 
General Section by the Editor, Slit lamp Microscopy by 
B Graves, Zooloj^ by Prof E W MaoBride and H R 
Hewer, and Botany ^ E qj Barton Wright ffodder 
md Stoughiont Ltd —The Philoe^hioal Basis of Biology 
fpemnsUan Lectures for 1030 at Trinity College, Daldin), 
Dr J B Haldane Longmans amd Co , Ltd —Reaearohes 
on Fungi, Prof A H R Buller.^ol 4 MaomiUan and 
Do , Ltd —Coral Reels and AtoUs, Prof J Stanley 
jhiniinsr Methuen and Co , Ltd —Social Behaviour in 


Insects, Dr A D Imms, Microbes and TJltranuorobea 
being an Account of the Bacteriophage in its Relations to 
Bacterial Variation and the Invisible Viruses, Dr A D 
Gardner, Mondehsm and Evolution, K B Ford Ohvef 
and Boyd —Proceedings of the Second International Ckm 
greas for Sex Research, edited by Dr A W Greenwood; 
Beastit and Birds as Farm Pests, Prof J Ritchie Oxford 
University Press —A Short History of Biology, Dr C 
Singer, An Introduction tro Plant Physiology, W O 
James, Selecta Fungorum Carpologia of the Brothers 
L R and C Tulaane, translated by W B Grove, edited 
by Prof A H R Bailor and C L Shear, 3 vola , Icoaum 
Botaiucarum Index Londmensis, G A Pritzel, Vol 5t 
Pediculans—Saptum, Vol 6 Saponana—Zymum, with 
Emondanda, An Introduction to the Literature of Verte 
brate Zoology Based chiefly on the Titles m the Blacker 
Library of Zoology, the Emma Shearer Wood Libraiy of 
Ornithology, the Bibliotheca Osleriana, and other Zoo 
logical Collections of MoGill University, Montreal, Canada 
Vol 1, compiled and edited by C A Wood, West 
African Botany, F R Irvine The Laboratory Mouse 
its Origin, Heredity, and Culture, C F Keeler, Adven 
tures m Biophysics, Prof A V Hill (Johnson Lecture), 
Cope Master Naturalist The Life and Letters of 
Eelward Drinker Cope, Prof H F Osborn Rota 
ledge and Kegan Paul, Ltd —Journals of Gilbert White 
edited by W Johnson , Diary of a Scotch Gardener, of 
the I* reiu h Court at the End of the Eighteenth Century 
r Blaikie, edited, with an Introduction, by F BirrelJ 
(Broadway Dianes Senes ) Sidgwick and Jocibson, 
Ltd —The Biology of Mammals, Prof J Ritchie (Bio 
logKal Handbooks), The Pnnoiplea of Animal Genetics, 
F B Ford Experimental Zoology, Prof J S Huxley , 
Invertebrate Zoology, Prof W Gorstang (Text books 
of Animal Biology) Urviversity of lAmdon Press^ Ltd — 
Economic Biology for Students of Social Science, Part 2 
Animal and Vegetable Products, Dr Philippa C Ksdaile , 
The Golden Nature Readers, Elsie V M Knight , Con 
noctmg Laws in Animal Morphology, Prof Hana Przibrom, 
Bee Keepmg ui Antiquity, Dr H M Fraser WUhams 
and Norgale, Lid —Luo Outlines of General Biology, Sir 
J Arthur Thomson and Prof Patnek Geddes, 2 vols , 
The Biological Approach to Social Philosophy, Prof L 
Hogben . Bactenological Technique a Concise Treatment 
of Laboratory Practice, R P Hdnwioke B F and 
Q Wiiherby —The Birds of the Philipp me Islands with 
Notes on the Mammal Fauna, Hon M Hachisuka, 5 Ports, 
Part 1 , The Art of I ly Fishing Practical Hints on the 
Sport ami choice of Tackle and Water, Lieut Col W K 
Hollo 

Chemistry 

Lmtst Brnn, Ltd —The History of the Chemical In 
dustry. Dr 8 Miall, The Chemistry and Teolmology of 
Artificial Silks, A J Hod, The Chomistry, Manufacture 
and Application of Artificial FertUisera, Vol 2 Am 
momum Compounds and other Nitrogenous Fertiheers, A 
Ogilvie and P Parrish Blachu and 5on, Ltd —The 
Chemical Action of Light, Prof M R Dhar Cambridge 
University Press —The Terpenee, Prof J L Simonsen 
Vol 1 The Simpler Aoyolio and Monocyclic Terpenee 
and their Derivatives Chapman and Hod, Ltd —Textiles 
on Test a Handbook for Distributor and Consumer, J G 
Williams J and A ChurohiU —Recent Advanoea m 
Analytical Chemistry, edited ^ Dr C A Mitchell, Vol 2 
Inorgaiiit Constable and Co, JM —Lavoisier, J A 
Cochrane, Text book of Phy^oal Chemistry, Prof J 
E™rt, translated by Dr 8 J Gregg, edit^ by Dr 
\V^A Caspan , Systematic Organic Chemistry, Dr W M 
Cumming and Dr I V Hopper, new edition Chasrlt'^ 
Griffin and Co , JAd —^Text b<M>k of Inorganic Chemistry, 
Dr J Newton Fnend, Vol 7, Part 2. Sulphur, Selenium 
and Tellurium, Reece H Vailanoe, Dr D F Twist and 
Miss Annie B Bussell Qumey and Jackson —Lump 
and KeaneV Technical Methods of Chemical 
second edition, edited by Dr C A Keane and Dr 
P C L Thorne, Vol 3 Madder and Stoughton,, lAdffr^ 
The Chemical Activities of Mioro^organisnit, Prof A, J 
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Muyver Longmans and Co , Ltd —Organic Chemigtry 
for Medical. Intermediate Science and Pharmaceutical 
Students, Prof A K Macbeth, now edition , Recent 
Vdvancos in Organic Chemistry, Dr A W Stewart, now 
edition, 2 vola Comprehensive Treatise on Inorganu 
ami Theoretical Chennai ry. Dr J W Mollor Vol 9 
Orford Umvernty Press Chemistry (Makers of Science 
Senes), Dr E J Holmyard, Joseph Priestley, Anno D 
Holt RouUedye and Kegan Paul, Lui —A Laboratory 
Manual of Electrochemistry, Prof E Mtiller, translated 
hyH f T Ellinghara CnwersUy of London Press, Ltd — 
V First Organic Chemistry, A Pickles 


Engineering 

Ernest Benn, Ltd —A Handbook of Coking Practice, 
planned and edited by Dr W Gluud, Vol 1, Dr G 
ylitioider and Di H Winter, Vo/ 2 Dr G Schneider, 
with the CO operation of Dr W Gluud, Dr Klemid and 
Dr Schonfelder, translated from the German , Haulage 
and Windmg, Prof G Poole , Electrical Insulating 
Mntenals H Warron Chapman and Hall, LUi —The 
Wireless Valve its Design and Manufacture, A C Bart 
lett and M Thomfison , Light Aeroplanes, D Brad 
brooke, ABC of Gliding and vSailflying, fxiited by 
Major V W Pago , Mining Eloc tri< al Fngmeonng. T>r H 
< ottori, Airless Injection Heavy oil Engines, revised trans 
lation by J Calderwoofl and G R Hutchinson, from the 
Corman of Dr F Sass Civil Engineering Design, A A 
>ordhain , Charts and Notes on Marine Boiler Design, H 
C Walker , Electrical Engineering Practice, J W Meares 
and R E Noulo, new edition, Vol 3 , Mechanical Testmg, 
K G Batson and J H Hyde, Vol 1 Testing of Materials 
of Construction, new edition ConsUible and Co, Ltd — 
Hcclamation of Land from the Sea, M Du Plat Tay lor, 
with an Introduction by Sir George Courthope, Bait , 
Industrial Electrical Measuring Instruments. K Edg 
cumhe. new edition Charles Ortffin atid Co . Ltd —The 
Theory and Practuo of Radio Frequency MeofluremenlM, 
F B Moulhn, new edition Crottby Lockrimmi awl Son — 

Mffhankal Handling and Storing of Material, G h Zimmer, 
witii a foreword by Sir John Purser GnfHth, fourth 
ectition, Purification and Disposal of Sewage C J Nurse , 
Phemical Engmoonng Anpliocl to tho Cement Rotary Kiln, 
Dr Geoffrey Martm, Tacheometno Tables. Prof F A 
Redmond Longmans and Co , Ltd —Elementary Tech 
nu al Electricity, L T Agger Methuen and Co , Ltd 
Ilaiuimg for Good Acoustics, H Bogenal and Dr A 
Wood Synrhronome Company, Lfcf —Floctno Clocks, F 
Hope Jones, with a Foreword by Sir Frank Watson 
I )yson WtUiams and Norgate, Ltd —Stress Diagrams and 
Drawing Office Practice, E W Digweed 


Geography and Travel 

(ieorgeO I/amjp and Co . Lkf—bungle Ways, W B Sea 
nrook, A History of Geographical Discovery and Explora 
lion, J N L Baker Hodder ami Stoughton, Ltd —Up the 
^inazon to tho Higher Andes, Mrs Cressy Matks 
L>ongmana and Co , Ltd —Penmsular Europe some Geo 
graphical Pere^inations, Ancient and Modem, Prof L W 
^y^ie (UmverBity Geographical Senes) Oxford UntversUy 
/ ffs# —Spencer s Last Journey being the Journal of on 
I xpedition to Tierra del Fuego, by tho late Sir Baldwin 
with a Memoir edited by Dr R R Marett and 
‘ K Penniman RouUedge and Kegan Paul, Ltd —The 
I ravels of Marco Polo, translated into English from the 
xt of L F Benedetto by Prof A Ricci, with an Intro 
u lU tion by Sir Denison Ross. The Travels of on Alchemist 
>0 Joiimey of the Taoist Ch'ang Ch’un from China to the 
imdukush at the summons of Chmgiz Khan, translated, 
h to ^troduction, by A Woley (Broadway Travellers 
u * Physical and Economic Geography, 

Di da Ormsby Unwersity of London Press, £fd—Tho 
t' * Ti ^ ^ Adams, Columbus Regional Geographies, 
u ^ Vmoh, Books 3 and 4 H F and G 

itherby —Zanzibar its History and its People, W H 
Jngrams, From Panama to Patagonia. C W Townsend 


Geology, Mineralogy and Mining 
VoemUian and Co , Ltd —The Geology of Malaya, J B 
k ( nyenor ThopMsMurbyand Co —An Introduction to the 
^dy of Rocks, Prof 8 J Shand, A Practical Handbook 


of Water SnpuK, Dr F Dixey, Annotated Bibbograpby 
of Economic Geology, for all subjects bearing on Economic 
Geology, No 1 Literatiu’e of 1930, A R^sumd of New 
Genera of the Foraminifera eiecbM.! smee early 1928, Dr 
J A Cushman, GtSologie do la Medtterroude Oceidontale, 
Vol 1, Part 1, Biblioginphie G^ologiquo de L’Fspagne 

Mathematical and Physical Sciences 

(/ Hell awl Sons, LUi — Newton s Optitks, a reprint 
from ha Inaac Newt^ui s fouith edition with a foreword 
1*1 of A h insh^in, ami an IntrodiKtion b\ Prof h T 
Whittaker The Hcattormg of Light Sir C V Raman 
(International I ext books of Fvact Science) , Physics 
of High ProsHure, Prof P W Bridgman (Inter 
national Text books of Exact Stiome), Ground\\ork of 
BiophysKH ]*iof G M Wishart, I loctric Spark 1930 
Ro>aI J list it ut ion Lectuies, Prof A M Tyndall , Text 
btiok of Mathninat u al PhvHies, Prof S Brodetsky A and 
f* Blatk, Ltd —A Short History of Atonusm from 
Domoentus to Bohr, J C Gregory , Earth and Sky, C H 
Dobinson Blackie and Son, Ltd - Appluations of tho 
Absolute DitTormitial Cakulus, Prof A J McConnell 
f ambruige ( mversity Press - The Stars in their Courses, 
Sii James Joans , Principles and PmctKC of Geophysical 
Prt>H]w ting edited by A Brought-on Edge and Prof 
T H I abv , A Higher Coui*rto Geometry, H G Forder 
2 part^ Crosby Loekuomi and Son —Elernontarv Hyper 
holies for Technual and otliei Students, M E J 
Gheiirv do Bray, 2 vj>1m MacmdUir} ami ('o , Ltd —Lectures 
on Thoomtunl Physus delivered at tho University of 
Ixudon, Prof H A Lorent/ Authorised Translation by 
Dr L Silliemtcun and 4 P H TriviJh Vol 3 Maxwells 
Theoiy cnlU-ed by Dr K Bremckamp Tho JVinciple of 
RelatiN itv foi Uniform rianslations edited bv Dr A D 
tokker Mtthuen awl Co ,Ltd —1 ho Iheory of Groups and 
Quantum Mechanics Prof H Weyl, translated from the 
second (levised) Gorman edition b\ Prof H P Robertson, 
Tlioorotical PhVHU s Prof \\ Wilson Vol 1 Mechames 
and Hoat Theimodynamu s Prof A W Porter, Tho 
Thermionic Valve, Prof E V Appleton Oxford Umverstty 
Press—\ Treatise on Algebiaic Plane Curves, Prof J L 
Coolidge, \n Introduction to the Theory of Functions of a 
Complex Vaiiablo (laylor Senes), P Dienes, Slide Rule 
Calculations, H O (^ooper Houiledge ami Kegan Paul, 
Ltd —An Outline of tho Universe, T G CVowther, Critique 
of PhvHit H, L L W hvto , The Foimdations of Mathomatios 
and other Logical lissays, T P Ramsoy, edited by R B 
Braithwaite, with a Preface by Dr G E Moore (inter 
national I ibrary of Psyehologv, Philosophy and Scientific 
Methcxl ) Williams and Norgate, Ltd —An Introduction 
to the Quantum Theory, Dr 0 Temple . Differential and 
Integral Cab ulus, Prof P J Darnell , Numerical Solution 
of Differential liquations. Prof H Levy and E A Baggott, 
The Methods of Statistics on Introduction for Workers 
in Biological Sciences, L H Tippett 

Medical Science 

BaiUiire, Tiwlall arid Cox —^BioossayH » Hondbcxik of 
Quantitative Pharmacology, J C Munch, Sharp and 
Dohine Cambridge (^ n%vers\ty Press —Health at the Gate 
way. Prof E W Hope. Heredity Optic Atrophy (Leber s 
Disease), Dr Julia Bell (Part 4, Vol 2 of The Treasury of 
Human Inheritance) J and A Churchill —Recent Ad 
vanc^s in Radiology, Dr P Korley * Bai kache, Dr J B 
Mennoll, Handbook of Midwifery, Prof R F Tottenham 
H K Lewis and Co , Ltd — Ihe t^onduet of Life Assurance 
Examination, Dr E M Brockbank The Physical and 
Radiological Exammation of tho Lungs with Siiecial 
Reference to Tulxjrculosia and Silu osis, including a Chapter 
on Laryngeal Tuberculosis, Dr J Crocket, The History 
of Medicine a Short Synopsis, Dr B Dawson, with a 
Foreword by Dr H W^oollara Longmans and Co , Ltd — 
The Physiology of Muscular Exorcise, Prof F A Bam 
bridge, third edition, rewritten by Drs A V Bock and 
D B Dili, The Nervous System an Elementary Hand 
book of the Anatomy and Physiplogy of the Nervous 
System, Dr J D Lickley, new edition Oxford Vmversity 
Press —The Inborn Factors in Disease, Su: Archibald E 
Garrod, EnoephoUtisLethargioa, Constantin von Eoonomo, 
translated WiUtams and Norgate, Ltd —Vitanuns a Study 
for the Intelligent Layman, A L Baoharach 
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CVuxpman arid Hallf Luf —An Outline of the Heat 
treatment of Aluminium and ita Allo^, Dr N F Budgen , 
IJertro Bepocution of Chromium, D J Maonaughton, 
Stftinleaa Iron and Steel, J H G Monypenny, new 
edition, Impurities m Motala and Alloys their Influence 
on Structure and Properties, Dr C J Smitholla, new 
edition Oxford Umveraity Presi —The Metallic State 
Elootncal Properties and Theories, W Hume Rothery, 
Early Forges and Furnaces m New Jersey, C S Boyer 

Meteorology 

Methuen and Co , Ltd —Climatology, A A Miller 
Miscellany 

Ba%Ut^e, TtTtdall and Cox —Manual of Research and 
Hearts, with special application to Investigations in the 
Field of Busmeas, Economic and Public Affairs Cam 
bridge Umverexty Press —Scientific Inference, Dr H 
Jeffreys Oxford Un*verstly Press —The Physical Basis 
of Rime, H Lanz RouiUdge and Kegan Paul, Ltd — 
Reason and Nature, Prof M R Cohen , The Plwsiology 
of Beauty, A Sewell, with Introduction by Prof L 
Hogben Wtlltafns and Norgate, Ltd —Science To day 
ana To morrow, compiled from a Senes of Lectures 
delivered at Motley College, Sir Frank Dyson, Dr 
E Miller, Prof G Elliot Smith, Dr Jane Walker, 
Dr J Needham, Prof H I^evy, Prof Winifred Cullis, 
Sir A W Hill and Prof W T Gordon 

Philosophy and Psychology 

Oeorge Allen and Vnunn, Ltd —Brain, Mind and the Ex 
temal Signs of Intelligenoe, Dr B Hollander Ernest Benn, 
Ltd —Berkeley, Prof G Dawes Hicks , Immanuel Kant, 
Prof A D Lmdsay i John Stuart Mill, Prof J L Stocks, 
Descartes, 8 V Keeling, Plato, Prof A S Ferguson, 
Anstotlo, G R O Mure (Leaders of Philosophy 
Senoa ) Cambridge University Press —Matter and Mm<l, 
Prof G F Stout, The Natural and the Supernatural, 
J Oman Oeorge O Horrrap and Co , Ltd —Groundwork 
of Educational Psychology, J S Ross Oxford Unx 
versiSy Press —Some Problems m Ethics, H W B 
Joseph , The Works of Anstotle Translated into English 
under the Editorship of W D Ross Vol 3 Moteoro 
logioa, E W Webster, De Mundo, E S Forster, Do 
Anima, J A Smith, Parva Naturniia J I Beare and 
O R T Rosa, Do Spintu, J F Dobson, The Emergence 


of Life, J Butler Burke, A History of Pm^olojop^ In 
Autobiography, edited by 0 Morchison, Vol 8, A 
Handbook of Child Psychology, edited by C Murohiton, 
A Defence of Philosophy, R B Perry, An Essay Ck)n 
oeming the Understanding, Knowledge^ Opmion, and 
Assent, John Locke, edited by B Rond RouUedge atid 
Kegan Paul, Ltd —The Pattern of lofe, A Adler, edited 
by Dr W B Wolfe, Health and Education in the 
Nursery, Susan Isaacs and Dr Victoria K M Bennett, 
The Social and Emotional Development of the Fre Sohool 
Child, Prof Katharmo M B Bnoges, The Reformation 
and English Education, N Wood, Integrative Psychology 
a Study of Unit Response, W M Marston, C D King and 
Elizabeth H Marston, Outhnos of the Histoiy of Greek 
Philosophy, E Zeller, new edition, rewritten by Dr W 
Nestle and translated by L R Palmer, The Pnmitive Mind 
and Modem Civilization, C R Aldnoh, with Introduction 
by Prof B Malinowski and a Prefaoe by C G Jung , The 
Philosophy of the Unconscious, E von Hartmann, new 
edition, with an Introduction by G K Ogden (Inter 
national Library of Psychology, Philosophy and Soientiflo 
Method), The Political Philosophy of Confuciamsm, 
Dr L S Hsu (Broadway Oriental Library) "WiUwns and 
Norgate, Ltd —The Living Mmd, W Fite 

Technology 

Ernest Benn, Ltd —Modem Brickmaking, A B Searle , 
The Manufacture oi Gas, H Hollin^, Modem Gas 
Fittmg m Theory and Practice, S T Phillips and O T 
Tutt, vol 2 , Gas Calorimetry, Major C G Hyde and 
F E Mills, Oas World Analyses of Gas Companies* Ao 
counts, Oas World Analyses of Municipal Gas Accounts 
Cambridge l^niversity Press —The Buildmg of the Dell Rook 
Lighthouse, Robert Stevenson, edited by A F Collins, 
The Autobiography of James Nasmyth, Engmeer, edited 
by A F Colunfl (The Craftsman ^nes ) Chapman and 
Hall, Lid —Natural History Photography, Oliver G 
Pike, The Scientific Prmciples of Petroleum Tech 
nolof/y, Dr L Gurwitsoh, translated and revised by 
Harold Moore, second English edition , Photography 
its Prmciples and Practice, C B Neblette, new edition, 
Amateur Cmematograpliy, J H Reyner Charles Onffin 
and Co , Ltd —^Art&cial Bilks, S R Trotman and Dr E 
R Trotman Crosby Lockwood and Son —Roof Tiling, C 
O Dobson , The Digestion of Grasses and Bamboo for 
Paper Making, W Raitt Macmillan and Co * Ltd —Jute 
and Linen Weavmg, Part 2, T Woodhouse and T Milne, 
new edition 
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ti Cametra *’ Mr Maxwell visited the Binmga moun¬ 
tains in the spring of 1925 to study the habits and 
habitat of the eastern gonlla The senes includes a 
photograph Of a female gonlla startled by the photo 
^rapher and making off m the foreground, carrying 
her young one on her back , and one showing the 
head and idioulders of an old male gonlla peering out 
tiom a dense ourtam of tropical vegetation There 
)R also a aeries of photographs of gonlla beds, or 
nests ’ , one is constructed in the fork of a tree 
about 4 feet from the ground, but the older gorillas 
appear to prefer their beds on the ground itself, 
piobably because they have httle fear of leopards 
The Trustees have agreed to the purchase of a valuable 
collection of West Afncan birds made by Mr G L 
Bates, pnncipally in the highletnds of the north 
eastern part of Sierra Leone and the adjacent French 
territory On the isolated pefiks oulmmating in Mount 
Vimba were procured stonechata and pipits, the nearest 
Illations of which are m the Cameroon highlands, 
hundreds of miles to the south Two specimens and 
photographs of the ‘ Coco de Mer ’ (Lodotcea Sechell 
arum Labill) have been presented to the Department 

Botany by Miss Royston of Clophill, Bedfordshire 
Tlie fruits are those of a palm which is restneted to 
the Seychelles, and were found floating m the Indian 
Ocean long befoi'e the tree itself was known The 
huit 18 one of the largest known , the weight of one 
of those presented, though the specimen is hollow, 
iH ‘10 lb A collection of some 2600 letters, many 

< ontaining valuable mycological data, addressed 
to William Phillips, have been presented by Mr J 
Kamsbottom Phillips was a well known myoologiat 
of the latter part of the last century, and wrote the 

Manual of the British Discomycetes ” 

Pkof S Hanzlik has published a useful pre¬ 
liminary report on the umfication of rainfall recording 
in Bulletin No 6 of Section d^Hydrologie, Union 
tit^od^sique et G^ophysKjue Internationale, Vemce, 
1027 Numerous lands of ram gauges are used m 
flifforent oountnea, with reception areas ranging from 
to 1000 square centimetres There is equally great 
\ anation in the height of the sides of the ram gauge 
and m other features Vanous practices obtam m 
f he measure of snowfall Self registering ram gauges 
differ widely in principle The amount of rainfall in 
^nme oountnes is recorded on the day it falls m 
others on the day it is measured, which is the day 
tollowing Its fall Generally a “ ramy day*’ is one 
on which at least 0 01 mm of ram fell, but in some 

< ountnes 0 02 or even 0 5 mm is the minimum In 
^ome statistics the days with certain quantities of 
t am are distinguished , in others different quantities 

chosen There are also vanous practices m the 
t f cording of frost and other phenomena The report 
based on mquines addressed to seventy eight 
meteorological institutes throughout the world It is 
exhaustive, but yet is of much interest, and if it 
dties nothing to suggest umformity, it shows at least 
tlie wide diversity of methods employed in various 
t ountnes Without some measure of uniformity, the 
compcuiBon and discussion of meteorological data cue 
made unnecessarily difficult 
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Thk Ordnamce Survey has published 4 ^ map pf 
seventeenth century England and Wales as the seocMCd 
of the senes of penod maps of which Roman Britaia 
was the first The basis of this map is a la 3 rsr 
coloured, contoured sheet on a scale of one to a ncdlhon 
The mam roads are taken from Ogilby’s survey of 
1672 The principal ports and towns are shown by 
different symbols winch indicate their importance 
Other symbols are used for castles, large houses, 
forts, and camp sites The chief events of the Civil 
W ar, with thoir dates, are indicated In many parts 
of the country the pnncipal economic products are 
maiked Forests are indicated by names but not 
symbols In spile of the large amount of information 
given, the map is clear and legible and gives no 
impression of crowding It is both a useful document 
and a fine specimen of cartograplucal skill A small 
plan of contemporary London is bound up with the 
map Prof O M Trevelyan contributes a short 
introduction on the general appearance of England 
in that century, and Di J E Moms gives an outhne 
of the campaigns of the Civil War There are also 
lists of events and pronunent persons of the century 
Full details of the sources of the map are given The 
map alone is juiblislied on paper at two and sixpence, 
or mounted on linen with letterpress at six shillmgs 
The plan of London can be obtained separately at 
one shilling 

The Reports on the liealth of the Navy and of the 
Army for the year 1929 have recently been issued 
(London H M Stationery Office Price 2a 6d 
and 3^ net, respectively) In the Navy, the ratio 
of the incidence of disease was 482 03 per 1000 of the 
strength, being an increase of 36 04 over 1928 and of 
14 91 m comparison with the five years' average 
There was some increase in venereal diseases, with 
6301 cases, and m malana, and a nuinlwr of cases 
of influenza occurred On the other hand, there were 
only tiireo cases of typhoid fever and two of para¬ 
typhoid fever, a remarkable record in a force of 
86,240 men The total number of deatlis was 254, 
of wluch 101 were due to injury In the Army, like¬ 
wise, there has been some increase in the incidence 
of disease, the admission ratio having risen from 
426 2 in 1928 to 468 6 m 1929 per 1000 of the strength 
This increase was, however, mainly duo to on epidemic 
of influenza m the home commands, during the early 
months of the year Several diseases show a shght 
increase in the admission ratio compared with 1928, 
and the death and invaliding ratios also show slight 
increases TonsiJitis, which has been increasingly 
prevalent during recent years, again shows an increase* 
There were more coses of malana in India, and one 
case of this disease ansing in England is mentioned 
Tlie patient had never been to a malanoua country, 
and hod been for more than ten years contmuoudy 
m Great Bn tom The malana parasite was found m 
hiB blood, so that there is no question of the diagnosis 
Venereal diseases show a satidactory decrease 

Fossil shells of ostrich eggs were found by the 
1923 expedition of the American Museum of Natural 
Hastory m the Central Gobi, and now A Tugannov 
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{Prvroda, 1980, No 7 8) reporte the discovery of frag¬ 
ments of such shells m a number of looahties arotmd 
Troitzkosavsk, in Transbaikaha, which means a con 
siderable northward extension of the area where 
ostnohes occurred Most of the finds were made in 
an association with veunous objects of palseolithio 
culture, but m one case, fragments of shells were found 
away from any traces of human habitation The 
association of the shells with palecolithic camps and 
the fact that some fragments are perforated mdicate 
that they were used as a matonal for making utensils 
As may be concluded from the size and the structure 
of the sliells, they belonged to a species closely alhed 
to Struihio camclus, the living North African ostrich, 
which differs strongly in these respects from the more 
southern species However, it does not appear 
possible to identify the Transbaikalian species with 
the North African one This discovery forms an 
interesting countorfiart to the fact that tho environs 
of Troitzkosavsk liarhour fossil remains of an antelope 
of the genus Sptroc^nia, also allied to some recent 
Afncan genera 

Recently wo roferre<l in these notes to the many 
problems of bird life m Britain wluch still await 
solution Yet birds are the creatures most observwl 
by the amateur naturalist It need scarcely be said, 
therefore, that our knowledge of tho habits, life 
histones, and reactions of inaniraals has many blanks, 
in spit© of the fact that few branches of inquiry are 
of greater interest to the naturalist or of more practical 
importance to the agrioultunst Moreover, it is just 
along the lines of observation most open to the field 
naturalist, sucli as the relationships of animals to 
their environment or tlie fluctuations of their numbers 
seasonally and annually, that further information is 
needed An oxcollont guide for the worker who 
desires to make useful contributions to such know 
ledge IS Walter P Taylor’s “ Outlines for Studies of 
Mammalian Life Histones a 12 page pamphlet 
recently issued m revised form by the U S Depart¬ 
ment of Agnculture (Miacell Pvb , No 86, 1930) 
In tho comprehensive scheme of studies outlined 
there, the autlior indicates the observations which 
ought to be made m elucidating the environment and 
its mfluenoe, the hfe history, structure and behaviour, 
and the relationship between the lower mammals and 
main The suggestions should stimulate systematised 
observations m the field 

Wk have received a letter from Col L A Waddell 
n which ho takes exception to our notice of hia book, 
“ Egyptian Civilization its Sumerian Origin ”, m 
Natubb of Jan 24 He states that the foot is 
overlooked that it gives tho fully attested msonptional 
evidence for the complete identity of the pre-dynaatic 
and dynastic Pharaohs wjth Sumenan emperors and 
tlieir dynasties in Mesopotamia, based on the exact 
agreement which has been worked out for their names, 
a^ievementsf and order suooession He adds that 
80 far from his chronolo^ “ hanging in the air ”, he 
has provided a solid foundation of fact for the first 
time for a chronology of Egypt, whereas those who 
follow what our notice termed tlie ” orthodox ” system 
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differ among themselves by some thoiisonds of years 
in the dates of the early dynasties Whde we have 
pleasure m placing Col Waddell’s protest on record, it 
is evident that it restates, in brief, the argument of his 
hook, which is dependent upon identifications which, 
it was made clear, we were not prepared to except 

Gbeat progress has been made in the United States 
of Amozioa in the formation of children’s museums 
In discussing ” Children’s Museums in our National 
Life ”, at Yale University on Nov 19, Miss Anna B 
Gallup pointed out that such institutions are now 
flourishing m Detroit, Indianapolis, Boston, Hartford, 
and Los Angeles, besides the children’s museums 
maintained by Harvard and Yale Universities In 
addition to these seven, all established after the 
organisation of the original example at Brooklyn, 
others are on the way In Kansas City a small 
museum for children is soon to be opened, another 
IS being planned os part of tho California Academy 
of Sciences, and in Pasadena tho movement has taken 
hold Even in Honolulu a building has been imdoi 
consideration foi the use of children, and a repr© 
sentativo has studied the methods of the Brooklyn 
Children’s Museum in order that the most may bo 
made of the educational possibilities of the venture 

The BvUettn of the Michigan College of Mining and 
Technology for the year 1930-1931, which has re 
cently been issued, contains full schedules of the 
subjects taught at this seat of learning Judging by 
the scope of the work detailed for chemistry, engui 
oenng, mming, metallurgy, etc , and from the dlustra 
tions scattered through the book, a very thorough 
education is made possible by tho possassion of first 
class equipment housed m ideal buildings and handled 
by a very competent staff That is where these schools 
of advanced mstruction m the United States score 
over so many British centres of learning of sinular 
standmg , lack of adequate equipment or occommo 
dation IS bemoaned in almost every umversity in 
Great Britain in some faculty or other, but it is seldom 
that the same cry is heard from the other side To 
those mterested m schemes of work and cumcula, in 
questions of relative number of hours per subject m a 
group chosen for a degree course, it is instructive to 
turn to publications which tell us how other people do 
thmgs, how qualifications are secured While heiwi- 
mgs and schedules can give little idea of the quality 
of the teaching or of the standard really achieved 
short of or compatible with the aims professed, much 
can be learned from perusal of a pamphlet of this 
kmd, and correct assessment of mtemational educa 
tional values is only one of tho advantages enaiung 
therefrom 

A QBEAT deal of interesting matter on the methods 
and practice of bouadaiy determination and de 
maroation is oontained m BvUet%n 817 of the Umte<l 
States Geological Survey, entitled ” Boundaries 
Areas, Geographio Centers and Altitudes of the Umted 
States and the Several States ” The history and 
the methods of mcu'kmg the boundaries are given foi 
all the States and for the international frontiers In 
several oases a lack of understanding of physical geo 
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graphy led to boundary disputes aiKl readjustments^ 
tis m the ease of the aluftmg bed of the Rio Grande 
l>otween Texas and Mexioo, or the Alaskan boundcuy 
^ispute of 1898 The pamphlet contains also a groat 
[deal of statistical matter and several maps Of the 
latter, the most interesting is a large repr^uction of 
the Mitchell map of British and French dominions m 
North America m 1766, on a scale of about fifty miles 
to an inch 

Prof R F Gbioos, of George Washington Univer 
Hity, has recently returned from a botanical exjiedition 
to the Katmai volcanic region of Alaska (Daily Science 
News BuUetMif Science Service, Washington, D C ) 
About twenty years ago, Katmeu practically exploded 
and devastated a great area of country, which was 
left covered with volcanic ash This covering waa 
almost devoid of nitrogen, and Prof Gnggs has paid 
special attention to the plants which first populated 
this bare and and soil The first plants wore liver¬ 
worts, and although there is little or no nitrogen m 
the soil, it is, of course, present in the plants them 
solves It 28 not clear at present whether the liver 
worts have the capacity to take nitrogen from the air 
themselves, or whether this power is associated with 
some fungus growing m close association with them 
Such close mycorrhiza like union of a fungus with a 
liverwort has been described on several occasions 
Prof Gnggs proposes to study the question further 
on this group of plants, m the laboratory 

Dll WmLBM DE Sitter, director of the Observa 
tory at Leyden, has been awcu-ded the Cathenne 
Wolfe Bnice gold medal for 1931 of the Astronomical 
Society of the Pacific “ for di8tingui8h6<l services to 
Astronomy ” 

The special exhibition at the Imperial Institute 
South Kensington, of the nruneral resourcoH of the 
Ernfure, which was noted m Nature, Feb 14, p 248, 
will remain open until April 30 In connexion with 
this exhibition, Sir Edwin Pasooe, director of the 
Geological Survey of India, will give an address on 
The Mineral Wealth of India **, on Mar 12, at 5 30 
I M Tickets for seats may be obtained from the 
Secretary, Imperial Institute, South Kensington, 
S W7 

The fifth general meeting of the ‘ Dochema ’ 
(Deutsche Gesellschaft fur chemisches Apparateweson) 
will be held, with that of the Veroin deutscher 
Ghemiker, in Vienna, on May 28 and 29 The subject 
chosen for the symjxiaium la “ The Separation of 
Solid and Liquid Substances” Offers of contri 
butions should be sent m not later than Mar 15, 
the head office of the ‘ Dechema *, Soelze b Han¬ 
nover 

Db E R WETDLEtN, director of the Mellon In 
‘^titute of Industrial Research, Pittsburgh, Pa, has 
announced the appomtment of Dr L H Cretcher 
an assistant directorship m the Institute Dr 
A'petcher, who, since 1926, has been serving as head 
the Institute's Deportment of Research m Pure 
< ’hemistiy, will be m charge of a group of industrial 
i^'^'ilowships concerned with problems in organo 
chemical technology Dr Cretcher was formerly a 

No mi, Von 127] 


member of the organo-ohemioed division of the Rooke^ 
feller Institute, and in 1919 took up a research post in 
the laboiatory of the National Aniline and Chramcai 
Company He is best known for his work on sugar 
chemistry He has also contnbuted to the know¬ 
ledge of pyiimidine aldehydes, oxidation of tertiary 
hydrocarbons, glycol ethers and esters, oiganio l^ron 
compounds, barbituiic acids, chloio ethers, and 
equilibria in binary liqunis systems 

We have receivtxi from the Association of British 
Chemical Manufac turers 166 Piccadilly, London, W 1, 
a well bound volume of 406 pages entitled ** British 
Chemicals and their Manufacturers ”, which is pnnted 
m English and five other languages, French, Spanish, 
Italian, Portuguese, and German All the entries are 
classified under jirmlucts lu separate indexes m these 
languages There is algo a section dealing with 
products under propnetaiy and trade names, the 
nature of the prodm t being stated in the languages 
mentioned The volume may be obtained gratis by 
genuine usei’s of chemicals on application to the 
Association at the address given above 

A cATAio(UE (No 16) of upwards of 300 second 
hand vorks on botany, hoiticultuie, zoology, and 
geology has just been issued by Mr J H Knowles, 
92 Nolon Hoad, 8 W 2 

Three short lists (B 7, B 8, and B 9) of seconii 
hand books on, lespoctivoly, botany, ganiening an<l 
agriculture, natural history, and angling, fisli and 
fishing have just reachefl us from Messrs Fiancis 
Edwaids, Ltd, 83 High Street, Maiylebone, W 8 

Apiihations are inviteil foi the following ap 
pomtmenth, on oi before the dates inoiitionod 
A junior research assistant m the department of 
chemical technology of tlie Imperial College of Science 
and Technology—The Registrar, Imperial College ot 
Science and Technology, South Kensington S W 7 
(Mar 12) A sub inspector of quarries m tlie Noith 
Midland Division of the Mines Insjiectorate of the 
Mines Department—The Under Sonetaiy foi Mines, 
Establishment Branch, Mines Dopaitinent Dean 
Stanley Stieet, 8W1 (Mar 16) A chemical 
asaistant to the advisory chemist of the School of 
Agriculture, Cambridge - The Secretary, School of 
Agriculture, Cambridge {Mai 19) Lecturers ui, le 
spectively, geogiaphy and mathematics and physical 
traimng anti hygiene, at St Hi Id’s Traimng College, 
Durham—The Pnncipal, St Hild’s Tiaming (College, 
Durham (Mar 20) A full tune lecturer m civil and 
mechamcal eugmeenng at the Polytechnic, Regent 
Street—The Director of Education, The Polytechnic, 
Regent Street, W 1 (Mar 20) An aasistanfc secrelwy 
under the Midtllesex Education Committee, having 
special knowledge of technical education and with 
experience in fourses leading to national certificates 
in electrical and mechamcal engineering and m build¬ 
ing construction—The Secretary, Education Offioea 
(H ), 10 Great George Street, S W 1 ^(Mar 21) A 
professor of economics m the Panjab University— 
The Secretary, Universities Bureau, 88a Gower Street, 
W C 1 (Mar 28) A director of the Research In 
slitute of the Bubbei Research Scheme of Ceylon— 
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The Chairman of the Board of Management, Rubber 
Reeearch Scheme, Peradeniya, Ceylon (Mar 30) 
A deputy director of the Public Health Laboratonee, 
Cairo—The Under-Secretary of State, Department of 
Public Health, Cairo (Apnl 14) A demonstrator m 
physics at Bedford College for Women—The Secre¬ 
tary, Bedford College for Women, Regent’s Pork, 
N W 1 (April 20) A lecturer and adviser in vetenn 


ary science m the Harper Adorns Agnoultural OoHcg 
and National Institute of Poultry Husbandry—^Thi 
Pnncipal, H A A C , Newport, Shropshire 

Ebbatum —Natubk, Feb 21, p 268, five bnes fron 
end of notice of “ The Economics of Forestry ” bj 
W E Hiley for “ British Isles read “ Britial 
Empire ” 


Our Astronomical Column 


Mappin|[ the Larger Magellanic Cloud —A recent 
Daily Science News Bulletin issued by Science Service, 
Washington, D C , gives a summary of a paper by 
Prof H Shapley read before the American AHsociation 
for the Advancement of Science at tlio recent Clevo 
land meeting, he stated that a detailed map of the 
larger cloud is bemg prepared , the cloud contains 
200,000 giant and suporgiant stars, each more than 
160 times as bright as the sun, and more tlian 2000 
stars that are each more than 10 ,(K )0 tunes ns bright 
as the sun 

Another Bulleim gives a new estimate of the 
distance of the sun from the centre of the galaxy 
Dr Harlow Shapley had found a distance of 16,400 
arsecs by taking the mean of two different metho<is , 
ut, smce that was mode. Dr R J Ti ampler has 
found evidence of apprefiaVile absorjition of light m 
the galactic plane , Dr van de Kamp has applied 
the necessary correction to Dr Shapley’s figures, and 
finds that the distance is reiluced to some 12,000 par 
secs, or even less 

The Eighth Satellite of Jupiter—This tmy body 
the magnitude of which is 17^, has lieen unobserved 
since June 1923 It was discovered by Mr Melotte 
at Greenwich in 1008, and was followed there for 
many years , but of late years the Thomson Eipia 
tonal, which is the only instrument there that is 
suitable for observing it, has been in use for stellar 
Tiarallax and other researches There was danger of 
its being lost, as the solar perturbations are very large 
and the computation or them long and tedious 
However, Prof Numeiov, of Leningrad, computed 
them a few montlis ago, and issued an ephemens, 
Prof Q van Biesbroeck has sue ceedod m photograph 
mg the satellite, and publishes eight positions, ob 
tamed from photographs on four nights, in U A I 
Ciro No 3lfi 1 he first position IS 

RA (I9J0 0) N Decl 

Dec 16 20662 U T 7^ 26® 36 46« 22° 64' 60 3' 

observeil places are about 8 sec smaller m R A 
than the jirethcted ones, and 10 ' north of them 
These residuaJs are satisfoctonly small after on inter 
val of nearly eiglit years The plates wore token 
with the 24 inch reflector at Yerkos, with an exposure 
of 30 minutes 

Variable Stars in the Globular Cluster Messier 3 
(Canes Venatici)— A»tr Nach , No 6747, contams a 
study of the light variations of 47 stars m this cluster, 
by Mr Paul Slavenaa The platee used were 97 in 
number, and wore taken by Dr J Sohilt m 1926 
with 60 inch reflector at Mt Wilson The data 

for SO stars were suffici^t to deduce eicourate periods 
these are given to the eighth decimal of a day , the 
shortest is about J9 286 day, the longest 0 708 day 
Tbe majority he close to hol^ A day It will be re- 

membe^ that it woa from a study of the magmtudes 
and periods of Cepheida that the dwtanoes of globular 
oluBt^ the Magellanic Clouds, and.the spiral nebula 
have been determmed 
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Reference Stars for the * Selected Areas ’— 
scheme, initiated by the late Prof Kapteyn, of in 
tensive observations of stars, both bngnt and faint 
in certain areas distributed umformly over the entm 
lieavens, needs very careful meridian observations o 
the bnghter stars in each area, since these have t< 
serve as reference points for the plate oonsteuits, euK 
the proper motions of the faint stars ndll depend upor 
them The Observatory of Leyden has just pro 
duced a catalogue of 1172 of these stars m vol 
15, part 3, of its Annals They molude all th< 
' areas ’ in the northern hemisphere except the polai 
one The catalogue bears the names of C H Him 
and J J Raimond, , with Prof de Sitter eu 
director The observations were made between 1921 
and 1929 In 1922 a hand driven moving wire micro 
meter was inserted As there is no movable declma 
tion thread, the decimations were observed at different 
times from the Right Ascensions, the eye-end of th< 
telescope bemg turned through a right angle Most 
of the stars have been observed at least twice m B A 
and three times m Decimation The positions ar« 
reduced to the equinox of 1925 0 

Occultation of Ant ares —Kwasan Observatory Bid 
Icltn No 189 contains an observation of the oooultatior 
of Antares on Jan 16 by Prof K Nakamura with the 
30 cm Cooke refractor It was cloudy for the dis 
appearance At the reappearance, the greenish com 
panion emerged firpt, and the bright star some 4 
seconds later It was seen first as a dun red glare, 
and took fully a tenth of a second to reach full bright 
ness This is m good accord with the large diametei 
of the star, about 0 04^, found by the Mount Wilson 
interferometer The tunes of emersion m U T are 

1931 Jan 14** 20ii 2® 27* companion 
30 9 Antares 

The first time is noted os probably late 

It 18 of mterest to note that tlie first observation 
of the companion was made on the occasion of an 
occultation The Berliner Jahrbuoh of 1822 records 
that Burg at Vienna observed the small star reappear 
five or SIX seconds before the bright one on April 18, 
1819 He concluded that Antares is double £k>de, 
however, discredited this, and added the note, ** Antares 
ist kem Doppelstem ” The companion was not seen 
agam until 1844 (by Grant in India) euid 1846 (by 
Mitchel m America) Innd^tally the green colour 
of the companion is shown to bo inherent, not a con¬ 
trast effect, when it reappears before the bright star 

The Cracow Astronomical Handbook for 1931 — 
This handbook, as usual, is almost entirely taken up 
with ephemendes of variable etOTB Thm ore 391 
eohpsmg variables for which the dates of minimum 
are given, and 382 others for which certam element# 
are given There are also elements of oooultations of 
stars by the moon for several stations m Poluid 
There are also useful tables of precession, obliquity 
of ecliptic, etc The explanations are given bo& m 
Polish and m flexible Latin, which is very ensy to read* 
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Research Items 


Food Supply of Indit — In the presidential address 
delivered to the agnonltural section at the seventeenth 
meeting of the Indian Science Congress at AUahahad 
(Calcutta * Asiatic Society of Ben^), G Clarke dis 
cussed the necessity of increasing the food supply to 
meet the needs of the growing population in India 
>roni a consideration of the agricultural returns for 
1922-23 6uid 1925-26, it is evident that the area avail 
able for food production m India is 1 2 acres per unit 
jiopulation, whereas m America and France, countries 
comparable with India as regards the importance of 
agriculture, the oorrespondmg figures are 2 6 and 2 3 
respectively The amount of new land in India 
suitable for cultivation is no longer sufficient to pro 
vide the mcreewed area required, so that the solution 
of the problem lies m mcreasing the yield of the land 
already m use Weather conditions and tlie shortness 
rtf the growing season are the chief di&culties con 
honting tlie agriculturist, but the use of modem 
methods of research, and in particular a < loser study of 
tlie critical periods of crops, that is, those mtervals 
(lurmg which the plant shows maximum sensibility to 
( xfemal factors such as moisture or nitrogen supplies, 
should do much towards the attainment of better 
If suits Further, green manuring is particularly 
advocated as an economical means for soil improve 
iiiLiit and the maintenance of an adequate nitrogen 
supply From a comparison of conditions m other 
i on 11 tries and analogy with the progress of the sugar 
cane industry in India, it is possible to obtain a rough 
ostiniate of the increased production likely to follow 
the application of scientific methods to agriculture 
After making due allowance for the inevitable lag in 
the adoption of improvements, and taking mto con 
sideration the abundant labour resources and respon¬ 
sive nature of tlie soil m India, it is thought that 
vnthm the next two or tliree decades an increased 
output of 30 per cent m normal seasons may reasonably 
bo expected Increased exiienditure on scientific 
I f search is, however, assumed 

Bionomics and Morphology of Paraphadon tumtdulus 
~ The mtonsivo study of an organism is useful in 
entomology By making facts of structure known, 
it places in the liands of the morphologist material 
IV1 til which he can arrive at ideas of truer relation- 
"^hxpH It also serves as a moans of giving clues of 
weak points in the insect’s anatomy which may be 
iiHod by the economic entomologist to bnng it under 
i^oiitrof, if it iB miunous m any way Dr Nellie F 
Paterson’s recently pubhshed paper entitled “ The 
Bionomics and Morpholo^ of the early stages of 
Parapheedon tumidAHus Germ ” (Proc Zool Soc , 
0(t 22, 1930, pp 627-676) is an effort of this nature 
Tlie msect belongs to the Clirysomelid»—a large 
family of beetles which are all phytophagous , and 
onsequently many of them are serious posts of culti 
vated plants The study was made in the zoological 
laboratory of the University of Cambridge while the 
author was holdmg a scholarship awoiSed by the 
Biuvereity of the Witwatersrand, Johannesburg 
'I he study contains notes on geographical distnbu 
tion, food plants and nature ot d^a^, and details 
iife-history The exoskeleton and the internal 
anatomy ore reviewed m great detail The paper is 
illustrabxl by four plates and seventeen text-figures 
\n interesting feature la that the author has formu 
lated a system of enumeration and nomenclature of 
the larval ohsstotaxy Although it may apply to 
^ome Chrysomehd larvae, it cannot be a comprehen- * 
ive scheme which would embrace the whole family 
Br Paterson i$ to be congratulated on her fine study 
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An Australian Myriothela —E A Bnggs (Pec 
Auair Mu9 , Sydney, 18, 1930) gives on account of 
the salient foaturos ui the histology of Myrxotheia 
harrxsorit from the coast of New South Wales The 
ectoderm of the hydranth is described as stratified, 
the supporting lamella is thin and from its outer 
surface extend simple or branched secondary lamellce, 
on each side of which the well developed longitudinal 
muscle fibrils of tho ectoderm are situated The 
endoderm presents the usual types of cells—goblet, 
gland, veujuolate, and storage The tentticles of the 
hydranth are remarkable for the extraordinary devel¬ 
opment of the Bupi>ortmg lamella m the capitulum 
whore it is jiroduced into reu^lially arranged fibres 
whicli form the mam mass in the apex of the tentacle 
The fibres keep this part of the tentacle exjianded 
when the remainder is contracted The blaatostylee, 
which are borne on the middle zone of tho hydranth 
m such numbers as to hide the surface, are mouthless, 
and each is continued mto a single tennmal tentacle 
Tlie mature gonophores borne on any one individual 
are of the same sox , both male and female gono 
phoros liave an apical opening represontmg the velar 
aperture 

Biological Control of the Prickly Pear —Several 
HjKH les of Opuntia have spread very u idely in Aus 
tralia smee their occidental mtrodnotion, and two 
sxiocios, O I'liermis and O struta^ have become very 
serious pests In 1912, tho Queensland Government 
appointo<l a commission to investigate the natural 
enemies of these plants?, and since 1919 tho Common 
wealth Government has co operated with Queens 
land and New South Wales, the work of searthing for 
natural enemies of the prickly poor m its natural 
haunts being placeii under the control of the Common 
wealth Prickly Pear Board The whole of the cactus 
belt m the United States wevs examined, an<l some 
seventy different kinds of insects wore found on the 
pnckly pear Under the title, “Ten Years’ Research 
on the Pnckly Pear ”, C Schindler, of the University 
of Brisbane, gives an account of this work m Du 
covery for February Very striking success appears 
to have accompanied tho introduction of tho moth, 
Cactoblastu c<t4Uorum^ which was foiuid in La Plata m 
1914, ami re discovered in tho Argentmo and Uni 
guay in 1925 A shipment of eggs reached Australia 
safely m 1925 and was an immediate success The 
caterpillar tunnels m the fleshy stem and, living gre 
ganoiisly inside this spme covered fleshy mass, is 
protect^ against birds Schmdler estimates that 
the area covered by the pnckly pear m Australia is 
now being reduced by one million acres a year, os a 
result of the various methods of biological control 
now m use, instead of this pest spreadmg to about 
the same acreage of new country each year, as was 
formerly the case This Australian work will have 
considerable mtorest for other countnes, for example, 
South Afnca 

Spiral Ringing and Solute Movement in Tree# — 
Profs L H McDaniels and O F Curtis have pub¬ 
lished the results of their latest eyienments on the 
rmging of trees in Memo%r 133 of Cfomell University 
Agncintural Experiment Station (October, 1930, 31 
pages) The results refer mainly to the spiral rmging 
of apple trees, and the findings confirm the opimon <w 
these workers that the pliloom is the tissue most con¬ 
cerned m translocation, handling solutes taken in by 
the roots and foodstirfls elaborated in the leaves 
Photographs showing the effect of spir£d ringing in 
uicreasmg the fruitfidness of apple branches acre given, 
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and the practice of tapping trees for oleoresm is also 
reviewed Lateral transference of solutes and food¬ 
stuffs in the trunk is shown to be slow, immediately 
after the rmg has been made It is suggested that 
the meetmg of the downwardly moving foodstuffs 
and the upwardly directed solute current causes an 
electrical polarity of the cells at the junction, that is, 
the incipient cambium, and the responsos of plants to 
such practices as propagation, prunm^and grafting are 
discussed from this point of view The regeneration 
of the tissues following rmging has been studied, and 
leads to tlie conclusion that translocation rapidly be¬ 
comes normal after the wounding 

Selection of Maize for Germination and other Teits 
—Mr R C Malhotra, of St Mary’s College, Kansas, 
writes to say that in germination tests of maize 
seedlings he finds that the irregularly shaped seeds 
taken from the tip and butt ends of the ear, especially 
those m which tne embryo is located at the side of 
the seed, seldom if ever germinate Tlio use of such 
seeds, even if of heavy weight, may < ause an export 
mental error of 20 25 per cent m germination In 
the middle of some ears a number of compressed, 
thin, undevelojied, and starved seeds may bo found 
They germinate promptly, probably because of the 
thin pericarp, but produce poor, under nourished 
seedlmgs and should be exclude^l from germination 
experiments In oxiieriments with X rays luid ultra¬ 
violet light, the effect of exposure is very different 
according to which side of the seed is exposed, as the 
embryo is much nearer one side than the other The 
embryo side should be exposed for umform results 

The Theory of Isostasy ~ In a critical review of 
isostaay bv Ilubbert and Melton, appearing m the 
Jour Qeol ^ pp 673-695, 1030, the underlying theory 
IB very clearly summarised, and special attention is 
direct^ to Hopfner^s recent inquiry into the problems 
mvolved Hopfner clauns that the observed gravity 
anomalies can be accounted for, without recourse to 
the prmciple of isoBtasy, by taking into consideration 
the effect of elevation and depreasion of the geoid 
relative to the splieroid of reference (Brun’s term) 
These effoota to the conclusion that gravity 

ought to be deficient over the continents an^l excessive 
over the oceans, os mdoed it is, this bemg the leading 
fact that isostosy has been mvoke<l to explain The 
authors st^ato that although the results of Hopfner 
are admittedly qualitative, they are of sufficient 
unportonce to cast a large shadow of doubt over the 
whole of iftostatic theory ” Against this depressing 
conclusion there appears simultaneously an important 
paper by Hoiskanen in the Am Jour Set , Jan 1931, 
pp, 39-60 It IB ofimitted that the reduced gravity 
values are referred to the geoid, whereas the 

theoretical values 7 are referred to the spheroid, but 
several lines of evidence are presented to demonstrate 
that gravity anomalies could be explamed by Brun’s 
term only if its quantitative value were about ten 
times greater than it actually appears to be Heis- 
kanen concludes that Hopfners arguments are 
founded on a quahtatively correct basis , but that he 
greatly exaggerated the mfiuenoe of the effects 
deduced Readers of the first paper referred to above 
should on no account omit to study the second 
Taken together, they provide a most illuminatmg 
account of an^tneate subject that is rarely clearly 
undemtood 

Gas in Relation to Oil Production —6 J Ellis dia- 
ouflsed this sul^ect at the meeting of the Institution 
of Petroleum Technologists last Deoember, and, m 
effect, gave a very pi^ctioal interpretation of S C 
Herold^ well-known recent work on simple perfect 
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fluids and their raeohonios As he (Mr Ellis) pointed 
out, Herold’s thesis deals m the mam with ideals^ 
perfect gases and hc^uids in homogeneous reservoirs, 
and although the principles enunciated have obvious 
application to oilfield circumstances, such oonditiona 
cannot be realised m actual practice The author 
proceeded to examme the concrete variables, the 
gas, oil, and the reservoir, as existmg m Nature, and 
thereafter sought to modify Herold’a theones m 
terms of actual conditions Such a study is bound to 
bring in its tram the more practical questions of re- 
pressurmg oil pools and gas ^ive, and some attention 
was devoted to these aspects of field development, 
while a possible method of mcreasing the recovery of 
petroleum by a modified form of gas drive was mdi- 
cated In this latter conception is probably the most 
interesting part of the paper What is known as 
‘ centripetal production * was shown to be one of the 
best means of obtaining more oil from a reservoir from 
whifh utmost production liad been obtamed by 
normal methods, a moans apparently applicable, at 
least in theory, to virgm proaiiction Briefly, centn 
petal production implies tlie injection of gas by wells 
specially dnllod for the purpose at geometrical points 
determined by the positions of output wells and their 
circles of influenco , injection should take place at a 
pressure equal to or slightly higher tlian the ongmal 
reservoir pressure 

„ River Flow Records in the Ness Basin, Inverness 
shire—Prevoua notice has been given in Natubb 
(M ar I and 29, 1930, pp 334, 614) at some len^h 
of the senes of observations of river flow m the Ness 
Basin, Inverness shire, made m 1929 by the voluntary 
organisation known as River Flow Records, under the 
flirection of Capt W N McClean, of Parliament 
Mansions, Victoria Street, S W 1 Tliese observa¬ 
tions have smee been extended to cover the penod 
from January to September inclusive, 1930, and the 
results relatmg to the nver Garry are embodied m 
three quarterly reports recently issued The reports 
show that durmg the peno<i m question, m addition 
to rainfall observation, there have been five months 
actually spent on nver gauging work, with the design 
and construction of new gear for flood measurements 
and the erection and maintenance of water - level 
gauges Much useful and interesting data have been 
acquired and, for local, and even general reference, 
the statistical tables will be of great value The 
latest of the three reports provides on opportumty 
of companng the flow and period losses of the two 
rivers, Garry and Monston, over a full twelve months 
period, irom which it may bo noted that while both 
have catchment areas of 160 square miles, the twelve 
months* flow off of the Moriston is about 73 per cent 
of that of the Garry The * period losses ’ m each 
case were fractionally above and below 14 mchea 
The rejKirt conchwles with some comments on the 
organisation required to mamtam these records of 
flow after the actual gauging work is completed 

A Gyroscopic Clinograph —Another mteroating 
application of the g^oscope is the subject of an 
article entitled “ Oil Well Surveymg with the Gyro 
scope’*, m the November issue of the SperryMrpe, 
the organ of the Sperry Gyroscope Company, Inc 
In the bonng of oil wells many thmw lead to a d© 
flection of the path of the dnU from the vertioal, and 
it is important to the driller that he should be ui- 
formed of any such deflection There are several 
methods by which the angidanty of an oil well can 
be determined, and some success was obtamed with 
the use of the magnetic compass In oon^nnetton 
with the Sun Oil Company, the Sperry GyrosOep© 
Company has now brought out the * Surwel ’ gyro 
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HGOpio olmograph In this apparatus are incor¬ 
porated a gyroscope with its axis set north and south, 
A box-levoT gauge, a chronometer, and a film camera, 
these parts l^mg contained m a steel cylmder 5} in in 
diameter, which can be lowered down the well The 
bubble in the box level shows the mclmation, a 
pomter on the gyroscope gives the direction of the 
mclination, while the camera, tuned by the chrono¬ 
meter, takes a senes of photographs of bubble, pointer, 
and chronometer hands As the rate of lowering is 
known, the exact depth at which each camera observa¬ 
tion 18 made can be found, and thus the inclmation 
and its direction can be determmed at any given 
depth The data recorded on the film can al^ be 
plotted on squared paper and a graphic picture of 
the well’s course through the ground can be ob 
tamed 

Loud Speaker Acoustics —The deaim of commercial 
loud speakers is largely empiric^al and, indeed, a com 
plete theoretical treatment of the problem is not yet 
possible A number of important factors affecting 
the reproduction of speech and music by coil and 
roofl driven speakers are discussed m a paper by N W 
McLachlan and G A V Sowter {rhil Mag , 11, 
pp 1 54) It IS shown that a rigid coil or rood driven 
disc system would be of little value in the reproduction 
of either speech or music The energy from the coil 
driven disc decreases very rapidly above 1000 cycles, 
whereas the energy from the reed driven disc is centred 
lound the resonance frequency of the combination 
A reed driven flexible disc fails as a reproducer, owing 
to promment, widely spaced, natural frequencies due 
to the limited numoer of modes of vibration of the 
<liB 0 in the audible frecjuencies Actual coil- and 
rood driven diaphragms give better reproduction than 
would be expected from the rigid cfiec theory, and 
they possess an almost continuous succession of minor 
rosonancos The theoretical conclusions are supported 
by experimental evidence Measurements of the 
radial velocity of soimd m discs were mode, and it was 
found that near the periphery of a (onical diaphragm 
the velocity is consiaeraoly less than in air A sum¬ 
mary of sixteen electrical, acoustical, and mechanical 
factors causmg distortion in the reproduction by 
moving coil systems is given at the end of the 
paper and indicates the extreme complexity of the 
problem 

Records of Slow Electrons —In a paper by F H 
< 'arr m the December number of the Review of Scientific 
JnstrumenUi an account is given of a very promising 
method for recordmg slow electrons of energy less than 
100 electron volts A piece of metal, which may be 
either m a massive form or a sputtered film, is mounted 
m the vacuum apparatus, m exactly the same position 
Hs a photographic plate would be After exposure to 
tlie beam of electrons, the speed of which is readily 
controlled by magnetic sorting, the metal is treated 
chemically, when, with the appropriate reagents, a 
\iHible trace of the area of impact appears Gold, 
'Silver, and zinc have been studied m the greatest detail, 
the best developing agents for the latent images were 
found to be mercuiy, iodine, and hydrogen chloride 
1 eHpectively, all in the vapour phase Gold gives the 
l^^oatest tontraet if the images are to be reproduced 
afterwards by ordinary photography, but with silver 
^trikmg colour effects can be produced, which are 
o^peoially useful for demonstration of the effect Zmo 
IS the least trustworthy of the three metals, but when 
aneiges are present on it, they ore of excellent definition 
it appears that cJthough the technique mvolved is 
i afcher laborious, yet the method is leas liable to failure 
^vlth the slowest electrons than ordmary photography, 
w hilst it has the great advantage that it is not subject 
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to mterferenoe from light, either extruieous or from 
hot filaments within the apparatus 

Isotopes of Beryllium —The element berylhum 
occupies rather an anomalous position m tnat it 
appears to be a simple element of mass 9, although, 
from the properties of other elements, it might oe 
expected to have an isotope of mass 8 Evidence for 
the existence of this isotope has now been found by 
W W Watson and A E Parker, from a study of the 
band spectrum of berylhum hydride m the neighbour¬ 
hood of 5000 A {Physical Review, vol 37, Jan 15) 
When this is jihotographed m the third order of a 21 ft 
concave grating, giving a dispersion of 1 3 A per 
millimetre, every mam Ime in a certain region is 
found to be accompanied by a weak satellite, and 
taking the mam lines to be due to the molecule 
Be®H, the satellites can be shown to be in the posi¬ 
tions appropriate Uy Be*H The relative intensities 
of the Bo*H lines and the Be*H Imes are about 1 to 
2000 These results, if substantiated, will confirm 
Lord Rayleigh’s suggestion, which is based on the 
occurrence of unusually largo quantities of helium m 
the mineral beryl that a Be® nucleus is less unstable 
than has hitherto been 8upixi8e<l 

Organic Selenium and Tellurium Compounds —The 
January number of the louryml of the Chemical Society 
contains two papers by Morgan and Burstall on cydo- 
f5olenohexane and cyclo tellurobutane respectively 
Cydo selenohexane, containmg So mterposed between 
two OH, groups m cyclo liexane, is a pungent smellmg 
oil, obtained in small yield by the action of sodium 
selenido on hexamothylene dibromide in alcoholic 
media, the mam pro<luct being a mixture of at least 
two polymeric forms It gives a crystal Ime mercuri- 
ohlonde, C,Hj,Cl,SeHg a dichlonde, a dibromide, 
a di iodide, and a methiodide, by direct addition 
Cyclo tellurobutone, a hve membored nng compound, 
was ob tamed by the interaction of toll uri urn with ad- 
tetramethylene di icnlide at 130", giving the cydo 
tellunbutane di iodide, winch can be reduced to cydo- 
tellurobutane, a pale yellow oil of repulsive odour 
which oxidises rapidly in air, the tellurium atom taking 
up an atom of oxygen The cyclic tellurohydrocarbon 
forms very stable dihahdes, the chlorme and bromine 
compounds crystallising michanged from water A 
morcunchloride and a methiodide were also prepared 

Distortion of Flame Surfaces in Electric Fields — 
Gu^nault and Wheeler, m the January number of the 
Journal of the Chemical Society, describe some expen 
monta on the effect of an electric field between two 
parallel metal plates on the propagation of a f arbonio 
oxide flame imtiated at the centre of a sphencal 
bulb The paf>er contains some excellent photogr^hs 
of the flames j)ro<luced, which show a decided effect 
of the field There appears to be little or no alteration 
m the rate C)f growth of the flame m a direction trons 
verso to the held Tlie field did not stimulate the 
growth of the flame between the plates m the direction 
in which electrons produced m the flame would be 
movmg, so that such electrons do not appear to assist 
the propagation of the flame The spe^ of the flame 
was, however, mcreasecl m the opposite direction, m 
which the positive ions ore moved There was also a 
bodily movement of the whole of the spherical flame 
surface in the same direction, and sometimes wholly 
away from the igniting spark The movement in the 
opposite direction is, therefore, not only retarded 
but ewjtually reversed by the field This suggests that 
the movement of the flame surface may be mechanical, 
due to the movement of the heavy positive ions 
dragging the flame surface with them, and not neces¬ 
sarily the result of a stimulus to chemical activity 
imparted by the electric field 
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Russian Scicntilic Workers m Foreign Laboratories. 


N ever before in the history of science has there 
been a taao when hundreds of scientific workers 
have been exiled wJioIesalo from their country, or 
have loft it because they have found it impiossible to 
continue scientific work there This is what happened 
m Russia after the Bolshevist revolution took place 
about ton years a^o , scientific workers, with others, 
either had to submit to the new regime with its 
somewhat unusual views on the subject of the free 
dom of scientific tViought, or to try to seek their 
fortvmos elsewhere There are no statistics to tell us 
of the many who left their life's work and their homes 
behind them, t>nlv to fail in thoir ha7ardous attempts 
and to go down in tlie stniggle for existence, but it 
is of great interest to loam that a largo number of 
them succeeded m finding suitable oecupation in 
various countries and have been able to continue 
then studie» A good idei* of their work can l>e 
obtained fioni the bibliography of books and papers 
published by RuHSiim si ientitle workers abroad during 
the period 1920-1930, issiicxl recently by the Russian 
Scientific Institute founded in Belgrade with the 
active support of tho J ugoslavian govommont • 

The volume fonUiins no loss than 7032 titles of 
books and jiapers publishotl in 18 different languages 
by 472 Russian authoi-s scattereil all over the world, 
from Sofia to Stockholm, from Kharbin and Indo 
Chma to London and Pans, and from Clncago to Rio 
de tfttnoiro It is natural that the bulk <jf the titles 
are those of works on oc onomics, sot loiogy, history, 
philology, law, and othei branchcis of the humanities, 
as well as engineenug and other applied sciences, but 
there is an unexjK>cte<ny high jien entage of works on 
the natural and exact sciemes llioir number is 1929 
and they belong to 122 authors The list is headed 
by 690 works written by 38 authors on various prob 
lems of modicmo and physiology, and an important 
place amongst them belongs to several former pupils 
of the famous I Pavlov, whose methods for the study 
of the jihyBiology of the nervous system are now being 
developed by them in a number of laboiatones in 
Europe and in the Unitcwl States Nine Russian 
botanists publiehod 121 works, amongst which the 
books of V V Lepeshkin on the cliomical physiology 
of plemts are well knowui to s|>ecialistj^ Exiled 
goologista number 11, and there are sucli celebrities 
amongst them as the late N I Andnisov (Prague) 
and A 8tebutt (Belgrade), the aggregate number of 
publications on geology reaching 102 

• dlya bJbJJoffraphlf riiiwklcb utebrnyrh trudov Jta nibexhom 
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Ten Russian zoologists and entomologists produced 
260 books and papers, mcludmg a senes of outstanding 
articles on comparative anatomy by M M Novikov 
(Prague), culmmatmg iii the book Bos Pnnzip der 
Analogie und die vergleichende Anatomie ” (Jena, 
1930) Amongst entomological works, the world 
catalogue of Aphaniptera by J N Wagner (Belgrade) 
should be mentioned Microbiologists are only three 
ill number, but the name of 8 Metalnikofi (Paris) 
will be familiar to moat specialists m this branch, 
and the 116 papers produced by them represent a 
valuable contribution to a number of fundamental 
problems Russian chermstiy, too, C£Ui be justifiably 
proud of the work of J I Bickermann, (Berlin) and 
E Rabmovitch (G5ttmgen), to mention only two of 
the 13 chemists with their 133 publications, while 
6 physicists pubUshed 101 papers, and 200 papers and 
books on mathematics ana mechanics have been pro 
duced by 11 Russian workers There are only two 
Russian astronomers abroad, but their names are 
O Struve (Chicago) and V Stratonov (Prague), and 
they jiublished 100 papers between them To com 
pleto tho list, 131 pajiers and books on geographical 
subjects written by 11 authors, and 80 publications 
by 9 authors on agriculture, apjieared during the 
period imder review 

Striking though these figures are, they aie very m 
foinplete, liocause tho bibliography mcludoii only tho 
works of those Russian scientific workers who sub 
mitted lists of their papers, many of them failed to 
do so foi various reasons The €)difi)rs, however, 
hope to publisli supplements to the bibliography from 
time to time 

Tt wdl bo seen that many Russian scientific workers 
made full use of the opportunities offered them at 
various universities and laboratfines, most of which 
have gladly otiened their doors to their Russian 
collciagues 

Apart from contubuting to the progress of science 
by their own original work, Russian scientific workers 
are also doing a great service to men of science 
of other nations by making available to them 
the results of Russian researches, which remained 
largely unknown abroa<l, by reviewmg current 
and past Russian literature in the respective fields 
It would probably not be an exaggeration to say 
that jiractically eve^ bibliographical, or abstractmg, 
iwnodical has now Russian experts on its staff, and 
this helps to make Russian srientifio work available 
everywhere 

B P U 


The Constitution of Soluble Proteins. 


i^PHE Comptes reTidtts ties travaiix du LaborcUenre 

Carleberg^ vol 18, No 6, 1930 (Copenhagen 
H Hagerup, 1930, 6 26 Kr ), contains a long paper 
(m Et^lish) by Prof Sorensen on recent work on the 
soluble proteins considered m the light of his theory 
of reversibly dissociable component systems Ac<jord- 
ing to this, soluble proteins consist of a series of 
complexes or components, reversibly combined, 
A., By, C, , these components being, for example, 
mainly polypeptides, but in other cases oontammg 
phosphorus, in each of which the atoms are linked 
by prmcipal valertbies, wherctf^ the complexes them 
selves ore hold together comparatively loosely and 
reversibly by residual valencies The strength and 
nature of these residual valencies depend on the 
ohemiocd composition of the component ui question 
as well as on its physiol properties—above all on its 
'^ixnetttioiui and the rceiilting shape and surface 
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Alterations in the composition of the solution (salt 
content, pH, alcohol content, temperature) may give 
nse to I'eversible dissociation of the component 
systems and interchange of components between 
them When these alterations in composition are so 
suited as to render possible th6 formation m sufficient 
quantities of a component system insoluble or spar 
ingly soluble under the new conditions, such a system 
will be formed and precipitated 

It IS not always easy to determihe whether a given 
protein solution is a mixture or a true oomponen 
system Prof Sorensen shows that the results of hi 
investigations and lus theory of reversibly dissociabl 
components arc reconcilable with Svedbefg’s result 
on the molecular wei^ts of proteins as foui3d b' 
the ultra-oentnfuge method 'These show that aal; 
a few proteins have molecular weights exceeding i 
million, namely, the haemocyanins of the blood o 
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some snails The moleoular weights of other pro 
t^ina are, with one exception (oasem, which contains 
protein molecules of various sizes), small multiples 
of about 35,000 Egg albumin and Bence Jones’s 
albumin belong to the first group, with spheroidal 
molecules of radius 22 A and moleoular weight 35,000 
Hiemoglobm and serum albumin have non spheroidal 
moleoiues of weight 70,000, serum globulin belongs 
to the third group, with non spheroidal molecules of 
weight 105,0W , and the fourth group, with spher 
oidal molecules of radius 40 A and weight 210,000, 
includes the vegetable proteins edestin, exoelsin, and 
amandin The results for egg albuinm, by very different 
methods, are unanimous, and everything seems to 
Hhow that it 18 a simple chemical unit Serum albu 
imn, on the other hand, has been fractionated 
Although the results of Sv^berg and SjOgren gave a 
molecular weight of about 67,500, instead of the 
\alue 46,000 found by Sorensen, the latter does not 
think his product contained true decomposition pro 
ducts, since the fractions retained their marked 
)x)wer of crystallisation He considers that reversible 
dissociation only had occurred Ho makes a far 
sharper distinction, m this and other examples, 
between reversible dissociation and true deoomposi 
tiun of a protem thap does Svedberg 

The nature of peptic scission is considered at length, 
the conclusion being reached that the bresdung of 
pf'ptio linkages is the sole chemical process involved, 
thn simultaneous marked change in physical pro 
perlies bemg due to secondary processes (hydration 
snd disaggregation) 

The name ‘ component systems * is now preferred 
to that of * CO precipitation systems * introduced by 
Linderstrom Lang, the name ‘ comiKinent ’ being used 
for an individual reversibly linked constituent The 
leal character of the molecular weights found by Sved 
l)erg IS accepted, and the ‘average moleoular weight’ 
found for a mixture can give valuable information 

In the oxpenmental part, emphasis is laid on the 
importance of determining the distribution of the 
fomponents of the dispersion meiliiun between the 
Holution and the undissolved phase, and a number of 
examples from previous memoirs, as well as new 
mvestigaiions, are suraraansed m this section Some 
tendency to reversible dissociation was detected with 


egg albumin Serum albumin was separated into 
throe groups of fractions differing m solubility* 
irrespective of whether the fraction in question la 
pho8i)horus oontaimng or not The various fractions 
differed very little m chemical composition, and two 
almost identically composed substances may be widrfy 
different m solubility, a result which is not due to 
denaturation Casein has a very considerable tendency 
to dissociation, but is not regarded as a mixture 
Its lonisabihty m presence of acid or alkab mves nse 
to component systems with a much greater dissociat¬ 
ing tendency than that of uncharged or isoeleotrioally 
charged systems 

The question of protein systems in serum is con¬ 
sidered They are regarded as m continual mutual 
interaction, forming new systems, the composition of 
which depends on concentration and other conditions, 
and the proteins may not correspond with those 
precipitate by salts The question which this 
suggests, whether it is reasonable to retain the old 
terms serum albumin and senun globulin, is con¬ 
sidered, the answer being m the affirmative 

The interesting relation between lipoids and pro¬ 
teins in serum is discussed, particular attention being 
given to Michoboouf’s expeiiments The latter ob- 
taineil from horse serum a product which he regarded 
as a chemical compound of lecithin, cholesterol 
ether, and protein, from wluch lipoids cannot be 
extracted by ether, and in which the protem is not, 
or 18 only slowly, denatured by alcohol at the ordinaiy 
temperature This conclusiou is accepted, and it is 
suggested that the perfect clearness of such hqiuds as 
serum and plasma, m spite of their high lipoid content, 
18 explicable only by assuming linkages between the 
lecithin and sterols on one side and the proteins on 
the other The linkage between lipoid and protein is 
weak and may be spUt in emulsification processes, 
a real chemical linkage is not probable 

It will be seen from the above bnef summary that 
Prof Sorensen’s authoritative memoir raises many 
questions of considerable interest and importance, 
both from the chemical and tlie biological points of 
view, and it may be welcomeil as a brief yot compre¬ 
hensive summaiy of recent work in that bremcn of 
protem investigation to which its author has made so 
many important contributions 


General Biology in the “Encyclopaedia Bntannica” 


VNY cnticism of the articles on general biology m 
^ the “ Encyolopiedia Bntarmioa ” must take into 
consideration, first, the fullness and accuracy of 
die information con tamed m them, and second the 
mode of presentation For it is surely not sufficient 
to provide a summary, however authontative, of 
any branch of science, if this is presented in such a 
manner that it cannot be imderstood by the general 
umder It is for his benefit that the “ Encyolo- 
]>aidia” IS, presumably, issued, and its financial suc- 
fosa IS certainly dependent upon hig wilhngness to 
l>urchase it 

There are some branches of physical science m 
particular which cannot be presented to the public in 
an mtelhgible manner &th the subject matter 
and language employed ore ajien But this has not 
m the tiwt been true of biolpgy Here the general 
ceoder has felt confident of understemdmg articles 
^'^ntten about it It is m some degree a measure of 
the very definite advance which bidogy has mode m 
the past generation that the general reader will not 
infrequently find these biological articles difficult 
of comprehension But the mult does not alwavs 
ho eolely m the subject matter, for several of the 
viuthors have fhirked the admittedly difficult task 
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of presenting thoir information m plain English and 
taken the easier way of scientific ’ shoithand ’ The 
more intricate biology becomes, the greater the need 
for clear wntrng in articles such as these 

It IB pleasant to find, therefore, that the articles 
wluch will probably be moBt frequently consulted by 
the general i-eader, evolution by Prof E S Goodnen 
and zoology by Prof D M 8 Watson, are wholly 
admirable m both their scope and presentation 
No biologist can read them without having lus ideas 
clarified, and no layman can fail to understand them 
or to be impressed by the range of knowledge they 
display The only criticism wo have conoems 
the article on evolution Here the vital need, m 
Darwin’s opinion, of natural selection as the raeohan- 
ism which prevented the swamping, as he thought, 
of any favourable variation by nromiscuous inter¬ 
breeding, is not stated The reader is left with the 
impre^on that Derwm realised, as hia successors do 
to-day, that there was such a thing as segregation 
which makes swamping impossible 

Prof J B S Haldane has made the beat of a 
very difficult task m his article on heredity It is not 
easy reading, but, in view of the nature of the facta 
with which ft deals, this eould not be avoided, and the 
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reader who takes the trouble to work his way slowly 
and carefully through this article will be repaid by 
the accjiusition of a clear idea of the present state 
of knowledge on this subject, and also with a respect¬ 
ful feeling that biology ts developing into tm exact 
science The article is a thorough-going account of 
the modern developments of Mondehsm, but, with all 
possible resfiect to tlie work which it summanaea, 
one 18 left with a feeling of the immensity of the super 
Structure which is now borne on the shoulders of 
the chromosome theory, and with a doubt os to 
whether some future edition of the “ Encyclopaedia 
may not contain accounts of underlying principles 
of heredity as yet unsuspected 

Prof F A E Crew also provides an excellent 
summary of modem knowledge on sex, but, with 
somewhat more tractable matenal at his disposal, 
he 18 not quite so suctessful m his presentation By 
some oversight, his long article contains no illustrative 
diagrams or graphs It is doubtful whether the 
general reader, however painstaking, will really 
acquire a clear idea of the subject fiom this article, 
but to the biologist it tan bo recommended os a 
masterly summary of the facts 

Two articles, one on ecology by Mr C S Elton 
and the other on experimental embryology by Mr (J 
K do Beer, bear testimony to the development of 
work on these subjetts of recent years The general 
reader will find Mr de Beer’s article full of surprising 
and unexpected infonnation, and few biologists, 
outside the limited number who work on this subject, 
will fail to profit by the reading of it Mr Elton’s 
article is interesting and well written but rather 
surprisingly long—the result, not of excess of know¬ 
ledge, but of too little and a consequent lack of sum¬ 


marising generalisations But it is a little difficult 
to understand why this article should be so long, when 
Prof C Lloyd Morgan is so restnoted in his article 
on ammal behaviour that his statements are con¬ 
densed almost to the point of being umntelhgible 
Prof J S Huxley ^ves most interesting and well- 
wntten accounts of the courtship of animals and 
of sexual selection, and Sir J Arthur Thomson is 
equally successful m his treatment of parasitism 
Indeed, all the articles on what might best be de¬ 
scribed as natural history are excellent 

In his article on marine biology, Prof J John¬ 
stone has largely confined himself to a clear but very- 
general account of the different zones and conditions 
of life m the sea The general reader is unfortun¬ 
ately left largely m ignorance of some of the recent 
advances in this subject, notably on the factors which 
control the abundance of the plankton and its varia¬ 
tions throughout the year and in different regions 
It remains only to mention the articles on special 
groups of the animal kingdom, three of which, on 
protozoa, sponges, and tiuucata, have been ex¬ 
amined The information therein contained is aw 
concise and authoritative as the names of the re 
sriective authors, Dr K Bfilar, Dr G P Bidder, and 
Prof W Garstang, would lead us to expect They 
all, m greater or less measure, give an account of the 
functioning of the animals, as well as of their struoturo 
and systeraatics, and so bear witness to the slow but 
ever increasing accumulation of knowledge which, 
as Prof Wataon states in his article on zoology, is 
gradually building up a science of comparative 
physiology, of which, it may safely bo prophesied, 
the next edition of this great EncyclopaBcha ” will 
have much to say 


Fuel Research in Great Britain. 


ri'^HE Report of the Fuel Research Board for the year 
J- ending Mar 3J, 1030 (London H M S O , 1030, 
2s net), IS an interesting document, because it seems 
to touch upon almost every technical problem of fuel 
m the British Isles 

One of the onginal plans of the Board was the pro 
secution of a survey of the national coal resources The 
report shows that the recent establishment of a labora 
tory at the University of Leeds to study the West York¬ 
shire coalfield brings under survey areas producing 
06 per cent of the coal raised, and the remaining 
4 per cent can be handled by the existing organisation 
The value of this work will be increasingly reoogmsod 
as time goes on One example is given in the report, 
namely, the publication of a hasty survey of Scottish 
coals made during the War, when the need arose to 
mcrea^ the production of furnace coke in Scotland, 
and it was hiund that the data had to be sought as an 
emergency measure 

The report gives a survey of the position of low 
temperature carbomsation, leading to the conclusion 
that its true place m the carbomsation mdustnes 
cannot yet bo defined, although several processes are 
being worked on a considerable scale and making good 
solid fuel products The world prices for oil fuefi have 
fallen so much recently as to make the economic posi 
tion of these processes worse Motor iromt is the most 
valuable by product, but the yields of this are usually 
■mall, and the most hopeful Ime appears to be the oon- 
version of a larger portion of tlie tar into this product 
The tars themmves have a character that thev 
are laigely mappUoable for the purposes to which 
tars are normally used In order to find a boais for 
exploitation, their oheimstry is being studied at the 
Chemical Research Laboratory, T^dmgton Two 
methods are su^^geeted for promoting the utilisation of 
tar. The first is the use of * cracking *, following the 
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practice of the petroleum industry , but the tendency 
to fonn large quantities of coke and gas is unfavour 
able to the use of these tars as ‘ cracking stock ’ 
Alternatively, the tars may be hydrogena^ under 
pressure, which may be regarded as a form of ‘ crack¬ 
ing * in which coke formation is prevented by the 
union of hydrogen with the fragments Very interest 
mg experiments m this direction are recorded By 
means of controlled hydrogenation, it has been possible 
to convert nearly the whole of a low temperature tar 
into motor spirit and neutral oil—the yields of the 
former workmc out at 10 gallons per ton of coal 
carbonised The Admiralty staff has also exammed 
the possibility of using low temperature tar oil as fuel 
for steam raising and for Diesel engines, with encourag¬ 
ing results 

The hydrogenation of coal and its products is 
obviouslv a subject of great potential importemce 
nationally and to the coal industry Though much 
has been done by private mterests, the amount of 
authentic published experience is not great The 
report describes the results of experiments—both 
static and continuous—on the hydro^;enation of oocd 
With the use of suitable catalysts, it is foimd that 
Continental experience can be repeated with Bntish 
ooeda and satisfactory yields of oil obtained The 
cliaraoter of the product is such that its after-treatment 
is difficult A modification of the process, in which 
the coal la treated with a rapid stream of preheated 
hydrogen, has shown that much better products can 
thus be obtained Indeed, it is stated that yields of 
motor Bpint up to 120 130 ^^ons per ton of could 
be realised m a suitable mant Another interesting 
scientific observation is the possibibty of oottvertog 
non-cokmg coal mto coking cool by partial hydro¬ 
genation 

Much IS hoped from the use of pulverised fuel as • 
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leanfi of promoting the use of coal on board ship In 
uid practice, coal-dust firing has been mode possible 
y the use of large combustion chambers, but at sea 
his IS impossible In essence, the problem is to bnng 
ir for combustion into contact with finely divided 
uHpended particles—a problem in aerodyneimica 
vbioh IS being systematio^y studied By attention 
0 these requirements very high rates of heat release m 
mail btuners have been obtained, which should con 
nbute to the solution of this problem 
The staff of the Board has earned out laboratory 
^ork on the properties of coal, and also Bup{>orted 
nvestigationa by independent workers m the urn- 
ersitios and elsewhere who have ongmated special 
echniques Thus Mr C A Seyler has been enabled 
o develop methods for studying polished surfaces of 
oal by reflected light His work has recently been 
)ublished as a special report Mr Lomax is studying 
he distnbution of spores in coal seams by examination 
>f their sections Iliis work, in a.ssociation with that 
)f the South Yorkslnre Survey Laboratory, suggests 
ho i>OB8ibility of identifying and correlating seams by 
dentihcation of the spores contained Interesting 
vork m association with the BuiMing Research Station 
s reported which should place the calculation of the 
leut requirements of buildings on a quantitative basis 
In conclusion it may be said that the rejwrt com 
nonts on so many points that tlie reatler can gather 
rom it a very good idea of the status of British fuel 
)roblem8 in general H J Hodsman 


University and Educational Intelligence 

Cambhidoe —In a report of the Council of the 
Senate on the future of mineralogy, petrology, and 
rystallography m the University it is recom 
mended that, upon the retirement of Prof A Hutohin 
■ton from the professorship of mineralogy, the pro 
foRsorship of mineralogy be discontinue, and that 
there should be establi^ied in the University a pio 
fosHorship of mineralogy and petrology, assigned to 
the Faculty of Biology A and that a department 
of the same title bo constituted, to include also the 
subject of crystallography 

The Council of the Senate recommends that the 
Downing professorship of medicine be discontinued 

Mr H H Bnndley, University demonstrator m 
/oology, has been elected to a fellowship at St John’s 
(V>llege 

Leeds —Courses of lectures on literary and scien¬ 
tific subjects will be given ui the Umveraity during 
the Easter vacation, on April 15, 16, and 17, 1931 
The lectures are intended pnmanly to meet the needs 
of those who find it difficult to keep m close touch 
with recent developments, and will also give oppor¬ 
tunities for discussion Graduates of the University 
of Leeds will be admitted free, but for others a fee of 
tl will be oheuged The science courses include lec¬ 
tures on the electromc theory of valency emd on modem 
Mews on colloids, acids and bases, and the lomsa 
tion of electrolyte, and on the relationship between 
f)hilo8ophy and various aspects of natural soienoo 
Applications for admission to the course should be 
sent not later than Mar 21 to The Registrar, the 
Dniversity, Leeds, and should be accompanied by a 
lenuttwce where payable 

London —Mr W B R King has been appomted 
fts from Aug 1 next to the Yates Goldsmid chair of 
^^eology tenable at Umversity College Since 1922 
Ike has been fellow and Charles Kingsley lecturer at 
Magdalene Cbllege, Cambndge. 
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A University (part time) chair of medical psycho¬ 
logy tenable at the London School of Hygiene and 
Tropical Medicine is to be instituted 

St Andrews —The Court has approved generally 
plans prepared by Mr J D Mills for a new building 
to provide accoinmoilation for the departments of 
botany and geology at St Andrews, to be erected 
adjoiiung the gioup of buildings presently occupied 
by the Bute Medical School and the Bell Pettigrew 
Museum Plans have also been approved for the 
adaptation of Deanscourt, St Andrews, as an addi¬ 
tional residence hall for men students 

Dr W F Harper, hitherto assistant m anatomy, 
has been appoint^ a lecturer in regional anatomy m 
the University 


The American Umversity Union (British Division), 
which has recently moved its London office from 
Russell Square to 1 Gordon Square, W C 1, announces, 
m a leaflet entitled “ 14 Points”, the nature of the 
service it offers to American students emd to Bntish 
university graduates luid others interested m Amencan 
universities It facilitates meetings of British scholars 
with Americans, supplies, upon request from Bntish 
societies, American college lecturers upon Amencan 
subjects, and keseps a register of appheants for uni 
versity posts in the United States Through the Insti¬ 
tute of International Education (2 W 45th Street, 
New York), which publishes a monthly BuUetint it 
undertakes anongementa for exchange professorships, 
visiting professorships, and exchange soholarsliips 
between British and American colleges It maintains 
personal touch, by visits, with each of the imiversities 
m Great Bntain and Ireland, and tells them of the 
ways and aims of education in America It keeps on 
file the latest calendars of all representative American 
colleges, and answers questions about them, put by 
British educational authontios It oo operates with 
tlie Contmental Division of the Union (173 Boulevard 
St Germain, Pans) in the endeavour to help visiting 
scholars to acquaintanceships m any educatiomd 
centre in Europe The director is W Connely 

Univebsitv education in India is briefly discussed 
in the official pamphlet, “Education m Lidia, 1927- 
1928 ”, recently publish^ (Calcutta Gov India Cent 
Pub Branch, 1 12 rupees) The rate of increase m 
the number of students in universities and arts and 
professional colleges (0 8 jwr <ent of the total number 
of scholars in all kinds of institutions) is recorded as 
0 84 per cent m twelve months, during which time the 
total of scholai-8 of all kinds incroasofl by 6 6 per cent 
Expenditure on university and collegiate education, 
which is 13 per cent of the total expenditure on 
education, increased at the rate of 7 per cent, as com¬ 
pared with on increase of 5 per cent m the total 
expenditure on education of all kinds The Indieui 
Institute of Science, Beingalore, with its 100 students, 
accounts for 1 6 per cent of the expenditure on 
umversity and collegiate education Of foiur of the 
seventeen umversities—Allahabad, Andhra, Lucknow, 
and Madras—it is recorded that they have adopted 
the principle of compulsory physical trcuning for their 
stuemnts There are two rebpous denominational 
universities, the Aligarh Muslim and the Benares 
Hindu To each of them the Umted Provinces 
Government gave a recurring grant of 60,000 rupees 
to enable them to maintain departments of, respieot- 
ively, Unani and Ayurvedic medicine In another 
direction the Benares Hindu Umversity has broken 
away from the traditions of Indian umveiaitiea by 
providing advanced courses which prepare for m 
dustned life, and its diploma in engmeenng is recog 
nised by employers os a guarantee of a sound training 
in meohoniom and electncol engineering 
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Birthdays and Research Centres 

Mar 8 , 1855 —Prof K E von Ooebkl, For Mem R S , 
professor of botany m the University and Director 
of the Botanical Gardens, Munich 
At present I am engaged on the pre^ration of a 
work on “ The Flowering Shoot ” (antnooladia and 
inflorescences) to bo published this year as the second 
supplement to the “ Organographie don Pflanzen**, third 
edition My mam interest is the biology and taxo 
nomy of Joptosporangiate ferns 

A critical revision of phylogeny, especially a com¬ 
parison ol the roaulta of the phyto palieontological 
discoveries with the modem views on the relation¬ 
ships m the larger natural groups of plants, for 
example, in ferns, is a problem deserving of the closest 
study 

Mar 9 , 1883 —Sir Sidney F Harmer, K B E , 
F R S , formerly Director of the Natural History 
Departments of the British Museum 
My prmcipal work, at present, is the preparation 
of Part 3 of my Report on the Polyzoa collected by 
the Stboga in the Malay Archipelago 

I continue to keep in touch with recent develop¬ 
ments of the mibantarot 1 C whalmg industry Whaling 
operations have increased in magnitude to an alarm 
mg extent, particitlarly since the season 1926-27, and 
pnncipaily as the result of the increased use of pelagic 
^ floating factories * which oi>erate on the lugh seas 
These ships, which have already reached a size ex¬ 
ceeding 20,000 tons, are capable of performing afl 
manufacturmg operations on board They are under 
no effective control, and there is reason to believe that 
m some oases a regrettable waste of valuable material 
is taking place The production of oil, m these 
localities, has risen from less than 800,000 barrels m 
1926-26 to more than 1,600,000 barrels in 1928-'29, 
€md more than 2,600,000 barrels m 1929-30 (6 barrels 
= 1 ton) Naturalists oequamted with the results of 
earlier himting in other areas are convinced that the 
whede population of subantarotic seas, the lost refuge 
of the great whales, will be gravely reduced, in the 
near future, unless it is found possible to secure mter- 
national agreement to the regulation of the industry, 
on satisfactory lines 

Mar 13 , 1873 —Dr Charles S Myers, CBE, 
F R S , Direc^tor of the National Institute of 
Industrial Psychology 

Much of the research work on which my staff and 
I have been engaged during the past ten years at the 
National Institute of Industrial Psychology has been 
fundamentally concerned with the mental differences 
between mdividuals Undoubtedly it suggests a 
problem of vast magnitude for future solution, 
namely, what are the phyatologxcal differences with 
which these nxenUU differences are associated T What, 
for example, is the physiological significance of the 
discovery that, dmrmg the menstrual period, the 
mental efficiency of some women is distinctly greater, 
m otliers lees, while in many it is not ^preciably 
changed, compared with other times T What, again, 
is the physiological significanoe of similarly wide 
mdividual differences m e^cienoy which appear to 
result from ultra violet radiation ? And wheSb is the 
physiological significance of the striking differences 
m various mea^ charactenstios reveal^ by mental 
tests ? 7^* 

Clearly, conjoint physiological and psychological 
research is essentied to ascertain what ooddy differ 
encee, say in metabolism, blood composition, or 
endoorme activity, are reaponMble for the mental 
differonoea disolosm by the Xnatitute's reeearoh work 
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Societies and Academies 

London 

Royal Society, Feb 26 —J C Eccles and Sir Charles 
Sherrington Studies on the flexor reflex (1) Latent 
period A method for measurmg the latent period of 
the flexor reflex is described The values obtamed 
for the central reflex time range from 2 7 it to 4 36 c, 
and are m general agreement with the values calcu¬ 
lated by Jolly and by Forbes and Gregg The central 
reflex time is shortened when the stimulus applied 
to the afferent nerve is strengthened The temporal 
dispersion of many reflex discharges is shown to be 
due, not to the discharge of more than one impulse 
from motoneurones, but to variations m the latent 
periods of the single responses of different moto 
neurones The latent period of the response to a cen¬ 
tripetal volley 18 greatly shortened if another volley 
precedes it by certam mtervala This shortenmg 
occurs at the expense of the central reflex time It 
is concluded that all the tune is saved in the reduction 
of the normal ‘ synaptic * delay by facilitation If 
that 18 so, the actual conduction time through the 
spinal cord must be less than 0 6 ir On the assump 
tion that the normal ‘ synaptic * delay is due to time 
taken for a succession of excitatory impulses (owmg 
to their temporal dispersion) to build up aces of 
threshold mtensity, all the observations are satis 
foctonly explamed The experiments support the 
conclusions that m the flexor reflex, centripetal 
impulses are not transmitted straight through the 
spinal cord, but at oertam points (‘synapxsos’) they 
are tran^formeil into an enduring excitatory condition, 
c e 8 , which may in turn set up fresh nerve impulses — 
the reflex discharge —(2) The reflex response evoked by 
two centripetal volleys Wlion tlie mterval between 
two centripetal volleys is short, the reflex oontrac tion 
evoked by the second volley is due largely to the 
discharge of motoneurones whicli fail to respond to 
either volley alone The response of these moto 
neurones is due to summation of the subliminal 
excitaUiry effects of each volley In addition to this 
facilitation at short mtervals. a centripetal volley 
gives rise to a period of unresponsiveness of moto 
neurones Three types of unresponsiveness have been 
met with (a) Recovery complete m less than 16 o- 
(6) Recovery complete m less than 60 <t (c) Recovery 
not complete for more than 80 From theoretical 
considerations, the duration of the relatively refract¬ 
ory period following an antidromic volley (10 6tr) is 
likely to be identical with the duration of the relatively 
refractory period of the reflex arc —J C Eccles 
Studies on the flexor reflex (3) The central effpets 
produced by on antidromic volley When a single 
stimulus IS applied to an mtact motor nerve, a volfey 
of impulses (called an antidromic volley) passes into 
the spmal cord through the ventral roots A single 
centripetal volley gives rise to o e s during a con 
siderable wnod Persistence of the o e s set up by 
such a voUey is due partly to the temporal dispersion 
of the incident excitatory impulses and partly to the 
c e B produced by any particular impulse itseu endur 
mg for some time In any motoneurone an antidromic 
impulse removes preformed c e s —C Eccles and 
Sir Cbarlet Sherrington (4) After - discharge A 
period of (juiescence follows an antidromio volley 
set up durmg the after discharge of a reflex eitbei 
by a single oentnpetal volley or by a repetitive 
senes of centnpew volleys (oonflraing Desmy. 
Brown) It is concluded Aat preform^ 0 e s oi 
a motOTieurone u removed by a reflex discharge 
and has to be built up ogam by delayed exeitatori 
impulsee before another msoharge can occur—J. t 
Eccles and Sir Charges Sherrington (6) 
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<onoluflioiui A bnef Btatement with disoosBion of 
vanous views of the nature of central excitation m 
reflex activity —A V Hill and J. L Parkinson Heat 
imd osmotic change in muscular contraction without 
lactic acid formation Frogs* muscles poisoned with 
lodo acetic aoid« in which no lactic acid is formed^ 
when stimulated to exhaustion m nitrogen gave total 
heat 0 807 oal per 1 gm and showed a nse of osmotic 
])ressure This change of osmotic pressure cannot be 
oxplamed m full without asauimng either (a) that 
sume chemical reaction, hitherto unrecognised, occurs 
in such poisoned muscles when stimulated, or (b) that 
phosphagen (and perhaps adenyl*pyropho 8 phono acid) 
oxiBt not as simple molecules m the restmg muscle 
but m some oomomed form 

Society of Public Analysts, Feb 4 —L H Lampitt 
and J H Bushill The solubility of milk powder— 
the moisture factor The authors stress the oomph- 
cuted nature of the changes which take place when 
Hpray-dried milk powder absorbs moisture The 
freezing of the fat, whereby it is made available for 
solution m organic fat solvents, is one mdioation of 
tlie changes twmg place above the ‘ critical moisture 
content ’, a figure dependent upon the solids not fat 
—S Marks and R S Morrell (1) The detemunation 
of the hydroxyl content of orgamo compounds 
estimation of castor oil Peterson and West^s modi 
iication of the method of Verley and Bolsmg, m 
which the hydroxyl content is determmed by treat 
ment with acetic anhydnde and pyridine, was found 
the most satisfactory method, and is particularly 
siutable for the estimation of castor ou —(2) The 
flotennination of the carboxyl and aldehyde content 
of orgamc compoimds estimation of phenylhydra- 
7 me The most suitable method was found to be 
that of Ellis, m which the substance is treated with 
excess of phenylhydrazme, and the nitrogen evolved 
on troatmg the excess with Fehhng’s solution is 
collected and measured m a simple form of apparatus, 
an allowance being made for the benzene vapour — 
A Van Raalte and J Straub Food control in Hoi 
land Food control in Holland is based on legal 
standards arrived at usually by agreement between 
the directors of the control service and the large 
manufacturers Not only foods, but also other com- 
momal products such as todet articles, wallpaper, 
inseotioidoa, etc , are subject to control There is a 
right of mspection of premises where food is manu¬ 
factured or sold, and this, coupled with mtensive 
sampling, has reduced to 6 7 per cent, the percentage 
of samples fallmg below the standard—H K Ambler 
The detemunation of smedl quantities of methane 
The hydrogen and carbon monoxide are oxidised by 
means of oupno oxide at about 500° C , the resulting 
' arbon dioxide removed, and the methane determined 
Ijv burning with oxygen m the presence of platmum 
Hire at bright yellow heat, and measuring the carbon 
'^iioxide prc^uo^ and the residual oxygen — R Bhatta- 
charya and T P Hilditch The fatty acids and com- 
l>onont glycerides of Indian ^ee Cow ghee gives 
iigures fcming withm the linuts previously recorded 
tor Engl i s h and New Zealand butter fats, but buffalo 
f^hee wowed rather higher Reichert - Meissl and 
Harschner values It also oontained more butyric and 
stearic acids than cows* butter 

Oeol^cal Society, Feb 11 —W J Arkell » The 
(&eat Oolite, Bradford Beds, and Forest Marble 

South Oxfordshire, and the succession of gastropod 
‘iuinas m the Great Oohte In the first part of the 
P tper the prmoipal exposures m South Oxfordahu^ 

the in^permost beds of the Great Oohte and the 
^ Marbles are dssonbed, with eiqieoial reference 
to the palcB<n4ologioal honxoo^ and for the first time 
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the fauna of the highest portion (or Block 1.) oi 
the Great Oohte is enumerated emd discussed It i) 
shown that this fauna is essentially a Great Oohte one 
Secondly, it is demonstrated that the renowned fossi 
bed of Ishp ooutams nearly the whole of the highlj 
oharactenstio assemblage of the Bradford Clay, o 
which it IS held to be a true representative In th* 
seoondjmrt of the paper the gastropod beds of th< 
Great Oohte are studied, and an attempt is mad< 
to disentangle the various species and gwera —A 
Heard and J F Jones A new plant (ThcUlointa) 
ehowmg structure, from the Downtoman Rooks o 
Llandovery, Carmarthenshire The structures of thi 
peculiar fossil were reveciled by mechanical cmc 
chemical methods of treatment Horizon Lowei 
Downtoman, probably a few yards above the Uppe: 
Ludlow—Downtoman junction Locality Long wesi 
3° 41', lat north 61° 68 ' 36" 

Pabis 

Academy of Sciences, Jan 6 — Auguste Lumiire anc 
Mme A Dubois The distribution of Koch's baciUi 
contained in milk, after separatmg the butter anc 
casein Known amounts oi tubercle bacillus wew 
added to milk, the cream separated, and the oaseit 
separated from the butter milk m the usual way Th< 
resulting whey and the cream were free from bacilli 
which appear to be concentrated in the casein It w 
concluded that starting with tulierculous milk the 
maximum danger is m the cheese —J Herbrand The 
units of an a^obraical body —J Rey Pastor A 
characteristic property of the varieties of Jordan — 
H F Bohnenblust and £ Hille The absolute con 
vergence of Dinchlet’s senes — L Tchakaloff The 
theorem of fimte increments — Georges Bouligand 
Cavities ansing in a heavy liquid — G Ribaud and 
P Mohr Tlie determmation of the meltmg pomt oi 
platinum The method adopted was optical extra 
polation, starting with the meltmg pomt of gold The 
meltmg pomt found was 1762° J: 2° 0 — Mile M 
Chenot A new appearance of the high frequency dis 
charge — G Ferrii Remarks on the prec^mg com 
mumcation — Armand de Gramont Transmitted 
light m the cose of so called total reflection If a 
light pencil 18 reflected from the long side of a right 
angle prism, under an angle of mcidenoe greater than 
the limiting angle, some light diffuses through the 
back of the prism and shows a maximum m a defimte 
direction The intensity of this maximum depende 
on the polish of tho reflectmg surface —Jean Loiseleui 
and Lion Vellut The preparation of cellulose mem 
branes contammg protems The solubility of some 
proteins (gelatme, casern, egg albumen) m anhydroue 
organic acids allows the preparation of true solutions 
of mixtures of protems wid cellulose derivatives, and 
from these, by evaporation, membranes of varying 
permeability can bo prepared — P Pingault The iron 
carbide and iron oxygen equihbnum — L Hackipin, 
A P Rollet, and L Andris The action of bone acid 
upon the fljlutlme ohlondes emd nitrates In the 
presence of steam, bone acid easily displaces the acid 
of alkalme chlondea and mtrates — M Lemarchandt 
and C Tranchat The purification of disodium phos 
phate — A Trayers and Ayenet The determmation oi 
thiocyanates in coke oven effluents The thiocyanate u 
precipitated as cuprous thiocyanate, this dissolved m 
ammonia, oxidised to cupno salt, and titrated with 

r tasaium permanganate—Mme Ramart-Lucos and 
Hoch The absorption spectra of dibenzyl and its 
derivatives A band attributed by previous workers 
to dibcmzyl has been found to be due to the presence oi 
^ a trace of stilbene as impurity —A Marin and P Fallot , 
distribution of the faoies m the Spanish Rif and 
"their special character —Pierre Dangeard A parasitic 
Edocarpua causing tumours in Xo^nona fieccicawlu 
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{Sctocarpus deformans) — Robert Weill The geatis 
PUroclavQj the s^tematio interpretation of the 
PteroneiQidaa and the taxonomic value of the cnidoma 
—Georges Font is and Lucie n ThivoUe Tryptophane 
and histidine are anabohtee The simultaneous mjeo- 
tion of tryptophane and histidme mto dogs, in equili¬ 
brium with a ^ed food ratioiif results m rapid gams in 
weight, and these gams are mamtamed for some tune 
—L Septilici The diagnosis of syphilis by speotro- 
reaction—C Levaditi and P Lipine The preventive 
action of lipoBoluble bismuth m experimental syphilis 
of the ohipipanzee 

Jan 12 —A Guldberg The problem of the scheme 
of urns —David Wolkowitsch The geometrical pro¬ 
perties of ellipses of mertia of a plane system — 
J A Lappo-Danilevtki The analytical coefficient 
of the Hin^larities of mtoOTala of systems of Imear 
differential equations with arbitrary rational co 
efficients —N MouskhehchTili New method of reduo 
tion of the fundamental biharmomo problem to an 
equation of Fredholm —J Dieudonnd The radius 
of uni valence of polynomials —0 Nikodym Lmear 
and oontmued fimotionals —} Dufay and R Gindre 
The vanable star d-Cygni The variations of lumin¬ 
osity suggest the mutual eclipses of two stars movmg 
m ciromar orbits and give a curve of the type of 
i3-Lyrae A detailed spectroscopic study is reiiuired 
to elucidate the physical nature of the system of 
d Cygni—Jean Ullmo The application of classical 
statistical conceptions to wave mechanics —H 
Muraour and G Aums Tlie variation of Jp <U with 
density of the cliarge for different types of (explosive) 
powders —Charles Mane and R Marincsco The 
phenomena of adsorption and protection in complex 
colloidal media —Augustin Boutaric and Jean Bou 
chard TTie acceleration produced by light m the 
flocculation of colloidal solutions m fluorescent media 
Suspensions of gamboge and resin (m presence of eosiii 
and fluoresem) and of arsenic sulphide sols (m presence 
of eosin, fluoresoin, and erythrosin) were used It was 
generally found that flocculation is accelerated by 
light m the absence of the fluorescent substance the 
flocculation was not accelerated —G Cbaudron and 
A Girard The formation of a ferromagnetic iron 
sosquioxide by the decomposition of van Bemmelen’s 
hydrated sesquioxido —V Agafonoff The influence 
of impuntios on some physical and crystallographic 
properties of hemimellitiu acid Some anomahoa in 
crystal form emd optical properties were traced to the 
presence of impurities, one being calcium hemimellate 
—V Gouzien The geological structure of the pemn- 
sula of Crozen (Fmistire) —M Gignouz and E Raguin 
The stratigraphy of the Tnaa of the Bnanconnais 
zone ^Ch Poisson and J Delpeut Mametic observa 
tions at Tananarive —L Mercior The hypopleural 
bristles of Orymna liMstuosa and the prmoipie of the 
connexion of the organs —Mme Lucie Randoin and 
Mile Andrde Michaux VanaUona m the proportions 
of chlorine and of water m striated muscle, hver, and 
kid 4 eyB m the course of acuta ei^nmental scurvy 
At the tune of appearance of the oharactonstic symp¬ 
toms of scurvy, the proportion of ohlonne m the 
muscles shows marked mcrease, from 0 6 per thousand 
to twice or even three tunes tins amount, and thus Is 
due esaentiolly to the defioiOnoy m vitamm C —Ray¬ 
mond* Hemet The cardiac antagonism of pilocarpine 
and tiwme—Jeao Rdgnier and Guillaume Valette 
The inffuence the oonoept^tion of hydrogen ions 
on the fixation of oooaine iSy adsorption on the nerve 
fibres. The expenmente dei^nbed lend 8 iq>port to the 
hypothesis according to whidh mcreasing alkalinity 
inoreaaea the amasSietio action of oooame hydro- 
ehlonde, not only by modifying the physioo-ch^moal 
|Wi>orttai of the anipsthetio solution m a sense fayour- 
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mg fixation, but also by reinforcing the power oi 
fixation of the nerve cell itself —P Delanot The 
sensibility of the fox to the Moroooan spiroohiete, 
Sp h%epam(nim var marooamm Young foxes are 
frequently infected, but as adult foxes can dhow 
a very complete acquired immunity, the fox, like the 
porcupme, must be regeuded os a reservoir of the 
virus 


Official Publications Receiyed 
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Joctrnal and Iroceedlngs of the AsIsDo Society of Bengal New 
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78+6 plates (Calcutta) 

The Journal of the Botanical Society of South Africa Edited by 
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23 h lanuary Pp. 116 (I/ondon Edward Stanford, Ltd ) 7s Od. 
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Memoirs of the Indian Meteorological Department Vol 2\ Part ft 
The Wind at Agra and Its Structure By Baikat All Pp 191261+6 
plates 2 14 rupees 6s SoientlHo Notes Vol 9, No 17 Tsbtes o( 
Monthly Average Frequencies of Surface and Upper Winds up to S hni 
In India Part A Pp 64 127 1 e rupees 2s 3d Vol 2 No 17 

Tables of Monthly Average Jrequencies of Surface and Upper Winds op 
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No 18 The Htruoture of the Madras Storm of January 1929 By Dr 
K H Raraanathan and A A Narayana Iyer Pp 12 + 11 plates. 110 
rnpees 2s M Vol 8, Nu. 19 Distribution of Air Density at UHL 
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Dtsplaoements In the Spectra of Ionised Nitrogen, by Ewan kHH AsMue 
Va 6 Some FSouliar irpes of the Ltohtenbm Flgam, by Kwal Uiqede 
and Mttno Btaoyama. Pp 16-66+4 platM (fwfO Mamm Oo., m 
nan T 
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MeddelMndt fr&n Ltnnda AitronomUk* Obtesratorltim, Ber S, Nr b6 
SUr« with Urga Proper MoUoiu Lh the A«Q 2oue of Lund (U)t ISt), By 
W Oyllenberg 17 (Lund O W K Oleemp.) 

Memoire of the Pnenlty of Bolenee end BagineeHiiK, WMede Univenlty, 
Tnkj'O. Jftpeo. Nok 7* 1980 The Ool lection of the Abridged RaporU 
during 1987-1980 from Teohaloal Ohemtoel Leboretory, Wae^ Unlvor 
rtity ^ v+146 (Tokyo.) 

The Unirerffity or Ooioruo Studlee Vol 18, No 3 AbetreoU of 
Tlteeee fbr Higher Dwreee, 1980 (Vnlrenity of Coloredo RuUetln, Vol 
30 No It General Berlea Na 266 ) Pp, 48 116 (Boulder, Oolo ) 
Troceedlnn of the Oalffbmla Aoadeniy of Boience, Fourth Beiiea 
Vol 19 No 11 Marine Algn of the ReTlliaglgedo Islands Kxpedltlon in 
ld>'> By Wllltmm Albert Setdhell and NathaDlnl Lyon Gardner Pp 
109 SI 6 (plates i 16) (Ban Prancleco, Oallf) I 60 dollars. 

proceeding of the United States National Huseuro VoL 77» Art 17 
BtudleM of the North Atnerloan Weevils belonging to the Buperfamlly 
pis tys torn old ea By W Dwight Piwce (No 2840.) Pp 84 + 6 pUtca 
Vol 78 , Art 10 A Revision of the Noith American Taohlnld Flies of 
tht Genus Acbaetoneura. By R T Webber (No 2863 ) Pp 87 
(Wsiihlngton, D 0 Government Printing OfUoe ) 

United States Department of the interior Office of Education 
Bulletin, 1980 No 19 Accredited Higher Institutions, 1929-1980 By 
Klla B Ratclllfb Pp V + 1&6 (Washington, D C Government Print 
Ing Office ) 20 cents 

University of Illinois En^neeting Baperlment Htatlon. Bulletin No 
Md Combustion Tests wIm IllinoTa Coals, conducted by the Engineer 
Ing Rxperfment Station University of Illinois, In codperablon with the 
Znigler Oosl and Coke Company By Prof Alonzo P Krats and Wilbur 
J Woodruff Pp. 68. 80 cents Bulletin No 214 The Effect of Furnace 
OsHM on the Quality of Enamels for Sheet Steel, a Report of an InvesU 
Ration conducted by the Englneerl^ Experiment Station, University of 
Illinois in cooperation wl^ the tfttllties Kesearoh Commission By 
Prof Andrew I Andrews and Bmanuel A Hertzell Pp 29 20 cents 

nulletin No 216 Embrittlement In Boilers, a Iteport of an Invesllga 
tion Londiicted by the Engineering Experiment Station, University of 
[Itinois, In oodperatlon with the Utilities Research Commission By 
Prof Frederick 0 Straub Pp 126 66 couU (Urbans. Ill ) 


Cata Lonocs 

Engltsh fittersture, Including First and Eirly editions, Association 
Kook)t Autograph Letters, etc (Ostalogue 86 U ) Pp 98 (Cambridge 
W UHffer and Sons, Ltd ) 

( aUtogue of Jm^rtant Books on Botany, Horticulture, Eootogy and 
(leology (No 15) Pp 16 (London John H Knowles) 

Catalogue de Uvres anclens «t modernss rares ou curleux relattfs 6 
1 Orient (No 10) Pp 603 580 (Paris I ibr Adrien Malsonneuve ) 

Colon meters (List No 02.) Pp 24 MIcroacopes and Accessories 
List No 01 > Pp 66 Electro chemical Apparatus embodying Electro 
AMslyata of Metals Bleotromebric Determination of Hydrogen Tons and 
Conductivity of Bleotrolyten (List No ftOc* ) Pp 44 (I^ndou 
A Ua 11< iikainp and Co , 1 Id ) 

Ihfl ProdnoU and Alms of the Firm of Adam Hllger, I td Pp 83 
The Cubic Orystal Analyser (SB 186) Pp 7 Hllger X Kay 
Crystallogrsph fbr the Analysis of Hubatances having Urystalllno 
HLructures Pp 10 (London Adam Hllger Ltd ) 


Diary of Societies 

reiUAi, iiiRCH e 

Boval SOCIITV OF Hidioivi (Otology Section), at 10 30 a m —K D D 
Davis and others Dlsoussion on Effectu on Hearing after Fiatturcd 
Base of the Skull Lainmns Resulting Therefrom 
UoYAL SAnJTAay IjfsriTUra (at Gtilldball, Swansea), at 8 R Tlghe 
Slid others Dlscusaion ou The Rheumatic Child —Dr J M Moiria 
E Morgan, and otheri Distusaion on Housing 
Royal Sooiity or Midioimb (Laryngology SectlonX at 6 
Physical BooiEpf (at Impe^ Mega of Science), at 6 —Dr G M B 
Dobson A rbotoeleotrio Spectrophotometer for Measuring the 
Amount of Atmoapherlo Ozone —G P Tagg Practical loveatlgations 
of the Earth Reilstlvlty Method of Geophysical Surveying —W B 
Pretty DIaplacepient of Certain LInea In the Bpectrum of Ionised 
^Oxygen (O if, O HU Neon (Ne II), and Argon (A H) 

Royal Oollbow of BuEOkom or Kwouawp, at 6 —Blr Arthur Keith 
Demonatration of the Nerve Supply of the Alimentary Tract and the 
Nature of Auerbach s Plexus 

Sooirrr or OhbmioaL iMomnr (Glasgow Section) (in Qroavenor Restau 
rsiiti, Biaagow), at «.4fl —Annual Buslneas Meeting 
twx IKTT or Dybba AMD OoumaiBTa (Jointly wlthltocioty of Chemical 
Industry) (at Sngineera Club, Manohetter), at 7 — 8 . H Neale The 
Action of Caustic Soda on Cellulose. 

Inhtitutiov or BLWfrEioAL EKOiimBa (Meter and Instrument Beettou), 
at 7 --J Urmston The Eleetiioal High Prewure Testing of Cabla* 
and the Looallsatloii of Fault*. 

Jneioa Ivgtcrotioir op Skoucauw (at Science Museum), at 7 —The 
Hlitorlc LooomotlTes at the Museum 
iv^iTUTiov OF JUMMAnoAL BwourUM (Informal MeetJngh At 7 —A M 
ling The Netherlands East India Slate Railwayaaod Eleotriflcatlon 
(I^tureX . 

Royal PBOTomaAFEio Boorarr or Oeiat Britain (Pictorial Group), at 7 
^ -informal Meeting 

^BoLOQiarts* AneoaiATiov (In Arohlteotural Theatre, University College), 
w « 7 Mk-Gr. C A, Mntley The De^rbs of California (Leoturek 
RmM Ivmnmoif of Omat Britaim, at 9 —Dr G M B Dobeon 
Dzune in the Upper Atmosphere and Its Belatloa to Msteorology 

SATUSDAT, MAgon 7 

[(OVAL soamr or Kmonia (AaMHwtio* SMtloa) (U Brirtol Vni 
' tt 1-Dr V NUrtDiteln, Ji. L Ttylor, Prof R J BrookI* 

No saw, Vol 127] 


hurst, A. L. Flemming, ft. V Stock, Dr H 4 W Festberstona, Dr I 
Msgllt Symposium on the Barbiturates In Anrsthesfa 
Koval JwtiTVTioit or Obmat BniTAnr, at $ —Lord Rutherford t RedMit 
Researches on the Alpha Rays ( 1 ), 

ItroriTUTK or Brituh FotmnRnfRN (Lanoaablr* Bran(d\) (at OoUegs 
of Technology, Hauoheater), at 4 — H G Boott The Bleat Fumaoe, 
its Limitations and Its Relation tu tha Cupola 
IwariTUTi or Baitibu Foumortiibh (Scottish Branch) (at Royal 
Technical Oollege, Glasgow), at 4 —M Bussell Pattern making and 
its Relation to Design and Foundry P^tlce 
Inmtitutk or British Foohdryhih (West Rkting Branch) (at Technical 
College, Brad fold), at 6 80 —H W Swift Commercial Tests for Oast 
Iron 


idONDA r, March 9 

OAMBRiixtB PHiLosorHioAi SooiBTV (in Gavendlsh Laboratory), at 4 80 
—Dr E D Adrian Electric Charges in Nervous Tissues ~ Paputt to 
b» coiKpiunicatnHytitlBonly —W N Bailey Some Series and Integrals 
Involving Associated Legendre Functions—-J A Todd The Groups 
of Bymmetrtea of the Regular Poly topes —H 8 M Coxeter Tbs 
Densities of the Regular Polytopes —L Roth Some Properties of 
Line Congruences —W H Ingram Note on the Curability of 
Synchronous Motor at the End of a TranamUston Line —R. H Fowler 
A Note on Ferromagueblim —F W G White A Theoretical Dlscus- 
alon of the Electrical Properties of the Soil — Dr T M Harris 
RhtLtio FJorsN —Prof L Hogben Some Blolngfcal Aspects of the 
Population Problem —Dr V B Wlggleaworth The BesplratloD of 
Insects 

Royal SoGimr or Mxnicm (United Services Section), at 6 —Souadron 
Leader H L Burton and others Discuaaton on Minor Head Injuries 

Royal Coilkor or Surueons or ENorANU, at 6 —C E Shattook 
Demonsbrslion of Hpecimens illustrating Dtiwases of the Colon and 
Rectum 

iMeriTDTinif OF Aotohobilr EuntHnns (Birmingham Centre) (at Queen s 
Hotel DJrmlngbani), at 7 — J B Arrowamlth PreasJuga for Auto- 
mobiles 

iMOTiTOTioif or Blrotrioal Eno iimiRa (North Eastern Centre) (at Arm 
strong College Newcastle upon Tyne) at 7 —J W Rlsslk and H 
Rissik llouvy Duty Itectifleis and their Application to Traction Sub 
stations 

Ihstitotc or Mbtals (Seobtinh Section) (at 89 Elrobank Crescent, 
Glasgow) at 7 80 —Annual General Miteting 

Ruyat 8o<iaTv or Ahth at 8—A, G D West Ihe Recording and 
Reproducing of Sound (Cantor I etU rea) (1). 

Royal Gcoorai uioal Societt, at 8 —Mi()ar R. W G Hingston 
Proposals for British National Parks in Africa 

CKAHrBRKD Si HvrvoHS INSTITUTION at 8 —G I-iovegrove The Amend 
ment of the 1 ondon Building Acts 

BuoicNica Sfs i*TV (at 20 Groevanor Gardens S H IX at 8 16 —Study 
Circle, 


TUESDAY, Mabcu 10 

Rcsval Cullsok of PHYSiriANS or 1 a>nl>on, at 6 —Dr M Crttchley 
The Neurology of Old Age (Uoulatonian Lectun^) (IX 
Royal Institution or Oriat Britain, at 6 16 —Dr C D Darlington 
The Oytilogicel Theory of Heredity and Variation (1) 
iNBTiTUTioN or Civil Bnoimkekb, at 6 

IjcsTiTUT* or Mahinb BNOfNiRita, At A—0 H Baker The Efficiency 
and Steering Effect of Inward and Outward 'lutnlng Screws 
iNWiTUTB or Mbtau) (Swansea Section) (at ): MCA., SwanseaX at 6 15 
—Prof K L Thompson Some Researches on the Wire Drawing 
j’rocHss 

Bookniom Societv (at 20 Groavenor Gardena, 8 W 1), at 6 SO and 8 80 — 
Study Circle 

SooiRTY or Ohbukal iNOUBTRT (BltmiDgham and Midland Section) (at 
Chamber of Coriimeroe, Birmingham), at 11 46 - E 0 F King Rust 
prrjohng of Iron and Steel 

IwarmiTioM or Blkgtrioai ENourMRS (North Weatem Centro) (at 
Engineers Club, Manchester) at 7 —P J Ryle Two Transmlssiou 
Lino Problems SusnenHlon Insulatoni for Industrial Artas in Groat 
Britain Conductor Vibration 

Royal PHorooRaruro Sooiarr or ORFaTllBiTAiN at 7 —Annual General 
Meeting 

lUFTiTUTioNor Hoatino AWDVBMTiLATraQ KNniN*M«(As*oolate Members 
and Graduates Section) (Maucheator and District Branch) (at Milton 
Hall, MancheiterX at7 —H R. Ulscott Malleable Fittings. 
INHTITUTION OF Hkatino awo VwtTUJiTjNO KNfUNEXRa (Assooitte Members 
and Graduates Section) (at Borough PolytechnicX at 7-H I*. 
Egorton Domestic Hot Water Supply 
iKBTmjTioH or BiaoTRiOAL KMomaaRa (Scottish Gentry (at M Elm 
bank Oeacent, Glasgow) at 7 SO —B T Norris knd F ^ Taylor 
Hlah Voltage Testing Equlpmenta —B iu Good let, K B. Edwards, 
and F R Perry Dielectric Phenomena at High VoItagOT 
IiraTiTUTE or Nitaiji (North Bast Coast Section) (Annual General Mee^ 
ing) (at Armstrong College, Newoostle upon Tynel at 7 30—H D 
Burn The Longmald-Hendarion Process for the Bxtraabloa of 

QaaitOT MicBoeoOPtcAL Oujb (at 11 CJhandos Street, W IX at 7 80.— 
O D Boar British Aoarlna 


trSDNffSDAY, Mamn II 

laarmrrioN or BwoiNMawo Iiwbotioic (at Royal Society of Arts), at 
5 80-.Lt Ool J T O Moore Brabaion Motor Racing and It* 
Influenc* on Technical Design , „ ^ » 

iHOTiTim or Foil (at Chemical BocletyX »t A—J Robarts Formation 
of Coke. ^ 

Nom Bast CoAtr Iwamronoiv or BvoumM and BHiraoiLDsaa 

e lradnate Section) (at Bolbec HalX Newcaatle-upcm TyneX at V lA— 
Bardfog TTi* Automatic Btablllaafclon offthlM 
R<frAL Boot ATT or Ante, at A-A. J Paris ArohfUotural Decoration 
BboiNios SocncTY (at Ltnnean BoeJetyX at A90 
TSLivnioM BoenTT (at Unlverrity CoUegeX 
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THURSDAY, Mamcm 1^ 

Royal Bocixrr, at 4 SO —■ W rtiih On the RMCtion of tba l>«nUl 
Pulp to Porlpherxl liOurT of tho —BL B R PrldMuz The 

Comblnetlon Curves, Uydrogen loo lUgiiUtlng Power end Dlmocle* 
tlon OonstenU of Geletln —H. Boow Bxporlmenti on Growth end 
Inhibition 

London Matusmatioal Bociitt (et Uo^ Aetronomloel Society), et 6 — 
W O Biokley Home fotegrels Involving the Jeeobfen 2ete Function, 
Aud tile Hums of Oerteto u Berleo.—H H M Ooxeter Groups whose 
Fuademeotet Regiooe ere wmptexes —O Pox An Jntegrel Trensform 
end Borne Applloetions —8 Goldstein A Kotex>n Oertein Approxl 
mete Solutions of Llneer Pifferentitl Xquetione of the Second Order 
—P U Murrey Asymptotic Dipole Bxpensions for Smell Hurlsontel 
Angles—R. Wilson BlTminsnts of Charecterlstlo Kquetlons 
Royal CoixeriB or Physicians or st & ->Dr M Critchley 

Ihe Neurology of Old Age (Gonlslonlan I ectures) (2). 

Royal iNSTiTV-noN or GemAT Britain, et 5 16—Prof J B 8 Ualdere 
Rosplretion (4). 

iNariTUTioN or Elsotrical EMOnreeiiB, et 6 — J W Rlssilc end H 
Rtastlc Heavy Duty ^ctiHere and tholr Appllcetlun to Traction 
Siibstetfons 

Royal Akrunautical SocnpTY Uointly with Institute of Transport) (at 
Hoys) Society of Arts), si fl 80 — Cspt C Florjnen r^lgbt Air Msils 
Imstituti or Marinn BNoinitRS (Junior Section), at 7 --U R. Tyrrell 
Experiences of a Junior Engineer on his First Voyage 
Booiity or Ghkhioad Indubtry (Nottingham Hoot ion) (at University 
Clollege Nottlngliera), at 7 80 —J Kwanles Chemistry in Beet Huger 
Manufacture 

Opticai Hue lETY Imperial College of Science) st 7 SO 
iNsTiTUTioM or WKi DiNti ENoiNKKiw (st Institution of Mechanical 
EnglnoerH), et 7 4& —Ur A, B Everest Cast Iron lo-dey 
Royal Su( jrtv or MKDioiNie(Neuroiogy Section) ethSO—O G Morgan 
end Dr L P Symonds Unilateral Ophthalmoplegia with Absent 
Teodoo Jerks — Dr R Rj'ain Giasp Reflex in the I'Wt.—Cinemato- 
grapbto Demonstrations —Dr B Barnes A Case of Unnsust DUsooia 
tlon of Voluntary Eye Movement —Dr H Cohen Technique and 
Results of Knoephslography and Ventriculography 

FRIDAY MABcn 18 

BioonxMiCAL Huoirtv (Annual General Meeting) (at University College), 
at 8 —Pitif C Lovatt Evans, Chlao Tsai and f O A oung A Note 
on the Bstiniatlou of Liver Glycogen -~R A McCance and II L 
Hbipp The CotorlmctHo DotermiiiAtion of Hodhim — E Stedmanand 
Ellen Htedman Htudles on the Relationship ht tween Chemical Con 
stitutioo HDf] Physiological Action Part 111 1 ho Inhibitory Ariion 
of Certain Hynlhetio Urethanns on tlie Activity of Liver Etiersse — 
D 0 I Knight An Utoctrolytlc Method for loislng the Oxidation 
reduction Potential of Culture Media,—G F Marrlan Observations 
on tile Physiological Potincy of Lrystnlllne Trl hydroxy thstrin— 
Prof 1 P lillditch and J J Hleigiitbolme Ttie Glyceride btructure 
of Rutter Fata—H R lug and R N Kekwick A NoL' on Acyl 
Oerivsll VOS of Creatine and Creatinine—I 8 Msclcun and M H H 
Pcaroe Oxidations of Oleic Acid in tdfn) and thrlr Rearing on the 
Biologic «i Oxidation of Oleic Acid —C hlmlngton and A M Stewart 
A Pigment from the 8ulnt (Hwcat Fraction) of Haw Hlieeps Wool 
Royal Hotinty or Arts (Indian Meeting) at 4 80 Dr H H Mann 
The Tea Industry of India in Its HeleniTfic Anpects 
Rovai Akthonomical So< irrY at h -Sir A H Eddington A Phuorem 
concerning IncomplnU Poly tropes - J A onng tlccultatluns of Htars 
by the Moon ohaerved at Birmingham University during 1W80 —T 
Matukuma Relativity Kitect in the Problem of Latitude Variation 
—J Dufay Effect or Atmospheilc Absorption In Htellar Hpectro 
photometry -J JI fliudle A New Test for Ciseegrain and OregoHsn 
Sflcondsiy Mirrors. —V V Narllker The Higninoaiiee of Bodes Law 
In Relation to Hstelllto Systems — L JI Thomas Tlie Slow Contrat 
tlon and Expansion of a Fluid Hphere 11 Stability —8 Chandra 
sakbar The DlsHoclatlou Formula According to tlic Relativistic 
Htatlstics —0 B Beals AAibvo Length'^ of Oxygen and Nitrogen Lines 
in the Btellar Hegiou - Royal Observatoiy Greenwich Oliservatlons 
of Solar floccnil made with the Hpectrobelioecope during 1980 — 
Dr H H Plaskelt The Formation of the Magnesium b Lines in the 
Solar Atmosphere —R Hcrdnigren The Possible Solutions of the 
“ Eimatlons of Fit on the Standard Model—T 0 Cowling Note on 
the FlttlDg of Poly trope Models in the TTieory of Slellsr Htruotnre — 
H Chandrasekhar The Highly Collapsed Conllgurations of a Stellar 
Maas 

Royal Colusoe or Bdrorons or Hnoland, at fl —Sir Arthur Keith 
Demonstration of Bpeclmens illustrating the Anatomy, Physiology, and 
PatlM>logy of the (Kaophsgus. 

Malaoolooioal Booirtt or LowDoir (at Linnean Society), at 0 
North Bant Coast Institutiok of BmiHmia akd HuiPBviLDiRa 
Mining Institute, Newcastle upon Tyne), at 3 —S F Dorey Some 
Factors loUitancing the Sljses of C^nkaMfts tor Doiiblo Acting Diesel 
Engines 

UanruTioK or Blvotiiioal BimiMRBRa (lAHulon Students Section), at 
fl \6 "tC j F Tweed Aspects of the Transmlstfon and Reception of 
Still Pioturas 

IvMTnrvrc or Fuel (North Western Sfotlon) (at Englneera Chib Man 
Chester), at 7 —Dr Q M K. Blythl t^e Indnstral Application of 
Pulveriaed Faei 

Oil and Oolovr UUHwn Aimoutior (iCanoheater Section) (at MllG>n 
Hall Manchester), at 7 —Or F A. Mas<Mi Reotnt Lines or Advance 
in Lake and Plgtn^t Ghambitry 

J Dirjon iKBTmrriow or Etrajirnna, a^Tla—L Clegg Phenol Fonnalde 
hyde Moulding OompoaittonB MannfhoUire and Uae 
Booirty of Ohehioal UiDtTmT (Ohamtoal Ingineering Oronp) (at 
Ohemioat Booiaty), at 8 —W J Raea The Hanufkotnre of Lime 
Rofal Imstitutiom of Great BMTaiEt at H,—J a Squire Parody 

SAfUHDAY, March 14 

Royal lEenroTioir or Geeat BMWaiH, at A—Ixird Rutherford Recent 
Heeearcbee on the Alpha Rnya ^ 
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ANNUAL MSSTINN. 

11 AND IS 

IveriTOTE or Mwtali (Annual <}eneral Meeting) (at Inatltotlon of 
Mechanical Engineers), at 10 a. x , sta 
Papers to be tubmitUd 

a L Archbutt and W B Pr^^heroh lovestlgattoji of the JCflbot 
of Im^rities on Co^r Part vll Ths Sffeet of Antimony Part 
Vlll The Combined Slfeot of Antimony and Araenla 
L J Brice Home Properties of BlllooD-Alnaalnlum Bronsea 
Oapt W F Collins Ihe Corrosion of Early Cbinete Bronset, 

Dr P J Durrant The Conalltutlon of the Cadmium Rich Alloys of 
the System Oadminm-Silver 

Dr C F Elam An Investigation of the Microalmctures of Fourteen 
Silver Greek Goins (&00-800 B.r ) and aotiie Furgsries 
O W Slils The Roiling of Alloys of Copper and Phosphoms eon 
talning up to fl per cent of Phoephoros. 

Or H J Oouffh and H L Cox The Mode of Deformation of a 
Single Crystal ofSllver 

J D Grogan and D ( lay ton Dlmensloual Stability of Heat-treated 
Alutniuium Alloys 

Prof D Hanson The Flow of Alumiutum at Elevated Tempera 
turns 

T P Hoar and R K RoaTitree Note on the Sllvsr Rich 
AIuminturn-Hilver Alloys above <J00* C 
Dr O H M Jenkins Some Properties of Metallic Cadmium 
Dr K L Melseiier The Effect of Artifleisl Ageing upon the Resist 
ance of Super Duralumin to Corrosion by Sea Water 
C S Pearson and Dr J A Hmythe Tim InHuence of Pressure and 
Temperature on the Extrusion of Metals 
Dr 0 Hlockdale The Solid Solutions of the Copper-Silver System 


PUBLIC LMCTURSS. 

FRIDAY, Marlh 6 

CuEMir'AL SortBTv (at lusUtution of Mechanical Bngiuecis), at 6 80 — 
Irof U Wleland Studies on Biotogiosl Oxidation (Pedler Lectuje) 

SATURDAY, Maw h 7 

Hormimaf Musxtus (Forest UtHX at 8 80 — Miss I D Thornley 
Mediaeval Maps and Travellera Tales, 

MONDAY Marih 9 

Lonikin School or Hvoiene amd Thofilal Medicine (Publto Health 
Division) at 2—T D Joung Meat Inspection—At A—J O Dawes 
Public Abattoirs Lay out General Arrangement, He 

London fckinx^L or KcoNoxirs, st 8 —Rev Edwin W fiinlth The 
Application of Hocial Anthropology to Practical A flairs (BuLveeding 
1 ecturiN on Mar 10 and 11 ) 

I lURSDA^, March 10 

UnivKiwiTy CoLLEor Hosiitat MBOirAi H4[nooi>, at 6 US,— Dr B W 
Hurst Desseminaled EnLcpbsIoinyelIttH following the Exanthemats 
(Vaccination, eU ) 

Kino 8 Culleoe, London, at D 80—Prof Q Dawes Hicks Sense Per 
Leptlon and Physical riiliig 

WEDNESDAY, March 11 

British Medical Ahsociatiom (Tavistock Square), at 6 Ifi —Dame Louise 
Mcllroy MaUrnal Mortality (Chadwick Lecture) 

Royat ANTnuopoLo<ji(Ai Institifte (at Portland Hall, Great Portland 
Street, W 1), at f» 80 — K Torday Tlie Things that matter to the West 
African 

KiNoa Cor I EUR, London st 5 80 — I*rof B (3 R Taylor The Great 
Age of Discovery The Noithem Passages 

THURSDAY, March 12 

University CoLLoor at 8 80 —Dr A M Bsssanl Pompel (to Itslhui). 

Textile Institvit* (London Section) (at Barrett Street IVade School) 
W IX Rt 7 —Blr Francis Good enough Salesmanship. 

FRIDAY, llABtH 18 

British Meihcal Asbooiatioh (^vlstock SquareX at 8—Prof K 
MeUanby Diet and Health (Sir Charles Uastloga i^ture) 

BAIURDaY, March 14 

Hormiman Muslim (Forest HiUX at 8 90.—D Martin Roberts London 
la the Augustan Age 

CONFRUMNCR* 

Friday, March 3. 

Institution of Obehical ENuiNinw (Anaual OorpbraU tfoatlngX 
FHdaY, Mar 6 (at Hotel VfotorlaX U JuM -^hfaeAUUoa ^ the 
Oaborne Reynolda Medal, the Munlton Medal, tha Junlor 
MonJton Mwal 

At ll 40 A, H —Tha Prseldent and others i Dlseasslon on The BdocalKm 
aod Training of the Ghsmioal Engineer 
At 8 15 —Dr D M Kewitt The Flow of Oaaea at High PreiMXPMF 
Uirough MeUl Pipes. 


CONVCNMASieNK AND SEHtainON. 

Satordat, March 7 

UtLRRRT Whits rHLLOWfaiF(«t 0 Queen RqoRzw, W 0Rt B. 
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The Karoonda ^ A ) Meteonto oT Nov 26, 1930 
—Prof Kerr Grant and G F Dodwell 402 

Rational Logarithms —Prof C V Boys, F R S 403 
Denaturation of Wool by Urea —Prof W 
Ramsden 403 

Agricultural Field Experiments —Student, The 
Water of the Article 404 

Vacuum Spark Spectra to 40 A the Spectra of 
Be III, ^ IV, B IV, B V, and C V —Bengt 
Edlto 405 

Fluorescence of Mercury Vapour under Atomic 
and Molecular Absorption —Dr Henryk Nie- 
wodniczaAski 406 

Raman Spectrum of Hydrogen Peroxide —S 
Venkateswaran 406 
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Industry and Scientific Research. 

fT^HE close relation between the dyestuffs industry 
J- and general organic research emphasised m 
the course of recent Parhamentary debates on the 
Dyestuffs (Import Regulation) Act was not contro* 
verted by those who considered that the Act should 
be allowed to lapse On the other hand, doubts as 
to whether Imperial Chemical Industnes, Ltd , by 
which the major proportion of dyestuffs research in 
Great Bntam has been conducted, was doing so 
much for research as might be expected, and a sug¬ 
gestion that such research was being or might be 
curtailed, were alleged by certain members as reasons 
for not votmg for a measure which they would 
otherwise have supported The report of the Dye¬ 
stuffs Development Committee, mdeed, shows that 
there has been a shght decrease m the number of 
research workers employed m the dyestuffs mdustry 
between 1920 and 1928 This difference, however, 
as Major A G Church has pomted out, is largely 
due to the attraction of such research workers into 
other industnes Apart from this, the figures given 
m the report are too early to record the full effect 
of the extension of research activity m this field 
which has resulted from and only become possible 
through the pooling of resources following the 
formation of Impenal Chemical Industnes, Ltd 

The relation between mdustry and research is 
extremely oompheated, and there are oertam aspects 
which were by no means covered m the recent de¬ 
bates and discussions It must be conceded that 
mdustnal research mevitably has an economic trend, 
which may at times impose limitations There is a 
oertam amount of justification for making research 
obligatory when State support is given m any form 
On the other hand, the prospenty of the dyestuffs 
mdustry and the orgamo chemical mdustry depends 
essentially upon contmuous and wisely dureoted re¬ 
search Any relaxation of effort m that direction 
would speedily result m decay It is open to debate 
whether any stipulation regarding research could 
be made without mvolvmg maohmery for control 
which would be a senous bmdranoe to scientific 
management 

The problems raised are not peculiar to Great 
Bntam Prof R Willstatter has recently directed 
attention to the changed relations between the 
umversities and chemical mdustry m Gemumy 
(Ckem ZtU , 54t 793,1930 , 66 » 1 , 1931 ), and views 
with senous concern the moreoaing difficulty with 
which the newly qualified ohepuBta are atmrbed 
ijDito industry and their insecunty of tenure Such 
odndiUons he regards as dangerous to the soientifio 
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position of Grermany, which cannot be maintained 
if students of abihty are no longer freely attracted 
by scientific studies and careers 

The opinion has been expressed that the world 
18 suffenng from over-production of chemists and 
of research, in common with over-production of all 
kinds This view is probably encouraged by the 
common impression that there are now no striking 
advances to be made m the field of organic chem¬ 
istry, pure or apphed Its mam principles have in 
general been discovered, and the research chemist, 
whether in industry or in scientific laboratories, is 
now occupied with the intensive study of relatively 
small parts of the field 

While the apparent orderhness of the immense 
edifice developed from Kekul6’8 theory undoubtedly 
strengthens the impression that chemistry is a 
static science, such a view is fundamentally false 
If propounded twenty or thirty years ago, since 
when the mam structure of theoretical orgamc 
chemistry has remained essentially unchanged, 
this view would have been confounded by sub 
sequent discoveries and advances in almost every 
branch of organic chemistry Well within these 
three decodes we have seen the development of 
the rayon industry, the synthetic resins industry, 
the cellulose lacquer industry, oil-cracking, and 
low temperature carbonisation Immense develop 
ments have been recorded in the production of in- 
secbcides and synthetic drugs and m the vulcanisa¬ 
tion of nibber The technical production of indigo 
essentially dates from the Deutschen Gold- und 
Silberscheideanstalt or Roessler sodaraide fusion 
patent of 1901, the Sandmeyer process from thio- 
oarbamlide being still more recent Moreover, 
within this penod there is scarcely one of the older 
fields which can be described as exhausted or failing 
to produce fresh wealth The oldest section of the 
dyestuffs field, the triphenylmethane or aniline 
colours, formerly regarded as comparatively fugi¬ 
tive, was found in 1915 to be capable of yielding 
with phosphotungstio acid a senes of lake or pig¬ 
ment colours of surpassing hght fastness, whilst the 
azo section is still providmg new dyestuffs to over 
come the dyeing difficulties prosented by the new 
rayon fibres 

Although many of the branches of orgamc chemi¬ 
cal industry have sprung from the discovenes, often 
fortuitous, made in scientific laboratones- as, for 
example, Perkm’s mauve, Gness’s azo dyes, Baeyer’s 
phthaleins and synthetic indig<>, Knorr’s antipynne, 
Ehrlich’s salvarsan, the nitrocellulose sdk of Count 
Chardonnet, the viscose of Croaa—the significance of 
such discovenes was frequently unrealised at the 
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time either by scientific workers or mdustry This 
alone should make us cautious in advocating OQy 
restriction of research There are too many prob¬ 
lems in our national and industrial life urgently 
demanding scientific solutions for such a pohoy to 
be either timely or wise It is almost impossible to 
predict just where the next important advance wiU 
be mode, or, in reviewing the results of a year’s m- 
vestigations, to single out the one discovery by 
which posterity will mark the year 

The influence of industry on scientific research is, 
however, fully as important as that of scientific re¬ 
search on industry Even m the field of technique 
it 18 impossible to assess the contributions of either 
on a cash basis The greater resources of the m 
dustrial research laboratory and its improved and 
frequently more advanced teohmque are contmu- 
ally reacting on scientific laboratories The range 
of reaction conditions open to the organic chemist 
has enormously expanded in the last decade, and 
processes can now be effected in extremely high 
vacuum or under pressures of several thousand 
atmospheres and at temperatures ranging from the 
neighbourhood of absolute zero to those of the 
electric furnace, whilst the activators or catalysts 
available range from the now orgamc catalysts, 
bordering on biochemistry, over almost the whole 
field of inorganic chemistry 

Nor 18 it only refinements of technique that are 
continually changing the conditions of scientific 
and industrial research Almost every year sees 
fresh compounds, formerly curiosities and access 
ible only by tedious and costly laboratory pro 
cesses, produced on the commercial scale at a price 
which allows their use in mdustry or m scientific 
laboratories os the raw material of further re 
searches The papers published in the journal of 
any chemical society reveal the way in which the 
scope of scientific research has been enlarged and^ 
influenced by industrial advances The utilisation 
of waste materials, the delicate balance between 
by product and mam-product, the fall or rise in 
price of basic materials bke sulphuric acid, methyl 
alcohol, glycerol, which alone may result m new 
routes for existmg products—the war-time shortage 
of sulphuric acid, for example, led to the develop 
ment of alternative processes for phenols and amines 
which have not been entirely replaced by the earher 
methods—these are factors which oontanually em¬ 
phasise the dynamic character of industrial re¬ 
search and frequently have far reaching eflfeoto'att 
scientific research 

If, however, the increasing complexity of the 
field of orgamc chemistry makes restnctioii of re 
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search inoonoeivable, the demands made on leader¬ 
ship are mcreasingly severe It was never easier 
than to-day for research abihty to be wasted m an 
attack on unprofitable problems Scientific pro- 
l^ress has almost invariably come from the ideas and 
work of a talented few, and depends as much upon 
the quahty and personahty of the investigator as 
upon his technique The most senous problem is 
the production of research leaders of the reqmsite 
imagination, foresight, and enthusiasm to direct 
wisely the team work which modern industrial re¬ 
search demands Any circumstance, whether of 
rates of pay, status, or insecunty of tenure, which 
hinders the recruitment for industrial research of 
potential leaders of the requisite cahbre is a national 
and not merely an industrial danger There is httle 
doubt that if the concentration of professional 
opportunities withm at most one or two firms, as 
in Germany, does affect adversely the position and 
prospects of chemists, industry will quickly suffer 
from the reaction 

The distinction between scientific and industrial 
research to-day is not easy to define Their rela 
tionship IS dynamic and so intimate that circum¬ 
stances which injure or cramp one react likewise on 
the other neither can advance while the other is 
starved, and on this fact Prof Willstatter hosed his 
plea for more generous assistance for the German 
universities from chemical industry Such assist 
ance is now being given more freely in Great Bntain, 
and the closer relationship between the universities 
and industry are undoubtedly to their common 
advantage 

It IS easy, however, to overstress from either side 
the economic aspects of the relation between in¬ 
dustry and scientific research If there are ways 
in which scientific research cannot compete with 
industry, there are still mestimable services which 
scientific research can render to the nation as well 
as to mdustry Scientific research, in its freedom 
from the economic motive, can do much to counter¬ 
act that tendency m industry for the good to be the 
enemy of the best, and to secure our advance to the 
best of all possible solutions Scientific research, in 
the widening fields opened to it by industnal de 
velopmenta, can use its resources to explore the 
byways, the economically unattractive fields from 
which will come in the future, as they have so often 
m the past, the fundamental and epoch making dis- 
tovenes On such workers, too, m their quest of 
tiuth for truth’s sake, must ever fall the responsi¬ 
bility of kindling and rekindhng that enthusiasm 
and devotion to which alone Nature yields her 
most precious secrets 
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Parada/s Worth in Wisdom 

A Tribute to Michcid Faraday By Rollo Apple- 
yard Pp \m + 204 + 21 plates (London 
Constable and Co , Ltd , 1931 ) la M net 

A magnet hung in a hardware shop, 

(said it) If I can wheedle 

A knife or a needle, 

Why not a Silver Churn ? ” 

OW this was to be done was shown at the 
Royal Institution, ages before Gilbert stated 
the fable of the magnet and the silver chum and 
knowing no physics gave it the wrong ‘ moral * 

The industrial value of Faraday s discovenes 
has long been patent, throughout the civilised 
world little heed has yet been given to the ex¬ 
ample he set and to the spiritual doctrine he pro¬ 
fessed Perhaps, in near days to come, hastenmg 
as we now are the exhaustion of natural resources, 
through disproportionate use of machinery and 
greed of gold, his spiritual legacy may be of more 
value to us in overcoming and directing the crude, 
untamed human nature within us, which our 
modern advance in knowledge serves but to cover 
with a thin veneer In celebrating m September, 
this year, the centenary of his greatest discovery, 
we shall do well to consider his moral worth and 
teaching at legist as fully as his contributions to 
knowledge Something we must do save the 
world from government by Alfalfa Bills and 
Oklahoma waste of oil (TirneSf Feb 17, 18) 

The appearance of Mr Appleyard’s hook is 
opportune He lias not only sought out particu¬ 
lars of Faraday s forebears in their north country 
homes and of Faraday’s father at his Newington, 
South London, forge but has also delved into 
Royal Institution archives and elsewhere thus 
garnering not a few items of interest which are wol 
come additions to the story of the immortal scien¬ 
tific magician He also has an interesting chapter 
touching on Cleik Maxwell’s work in connexion 
with Faraday, as the mathematical exponent of 
its meaning The book is one to ponder well 
Various arresting moments in the philosopher’s 
life are dealt with m a way that wiU appeal to all 
who can appreciate the charm of Mr Appleyard’a 
style and his sympathetic attitude towards his 
subject We can picture him, upon an AthensBum 
sofa, browsing in search of inspiration We can 
ourselves browse with dehght upon the lawn which 
he has consequently laid out for us os sward it 
would scarcely appeal to the Sutton firm , the 
h^bage is more that of a Swiss upland pasture, 
in which gentian blue is mixed with anemone 
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yellow, set off with mult^-ooloured paiudet and 
oooasioiial red silene 

With Buoh an example before them, the Arnold 
Bennetts need gibe no more at the scientific worker’s 
hterary ineptitude but take lessons from the book, 
how they may put real substance into their hnes 
it is seducing, though no seductions are pictured 
in the Saga, the young may read it with ad¬ 
vantage, not merely with safety 

Yet when it is read—when the whole of the 
hterature relating to the man, including his own 
works, IB studied—we remam unable to account 
for the miracle he himself was Seemingly, a 
magnetic personality was beaten mto him by his 
father’s hammerings Maybe, he had hia being 
in the umt charge of electricity which he was the 
first to divine nearer we can scarcely get In 
the East, he would long smoe have pcuised into 
tradition as a god In his own country his name 
has yet to figure in the history books Defimtely 
a prototype, to be idealised as the truly scientific, 
all but faultless experimentalist and natural philo- 
Bopher, the early stages of his mental development 
remain unfathomable He was not a bookbinder’s 
apprentice for nothing He early became a reader 
of informative books , his style was formed, the 
habit of thinking for himself and his ©xpenraental 
outlook established, prior to his coming under 
Davy’s inspiration—for Davy also was an inspired 
worker Under and from him, he must have 
learnt much it is strange that we know nothmg 
of their intercourse A man who could do what 
Davy did at so early a penod, while on travel, 
with the simplest appliances, probably m his bed¬ 
room—who could work out the chemistry of iodine 
and establish diamond as carbon while visiting a 
foreign CJoiurt—must have had a magnetic person¬ 
ality and influence The lines of force already 
ruled m Faraday’s character must have been 
wondrously cut through and drawn out by such 
example Still, m those years, he was but finding 
himself and overcoming his innate humility , he 
developed late, we know This perhaps is why 
he passed no remark upon his master’s work On 
the other hand, we should be mindful of the 
advantage he enjoyed—one that none of us can 
enjoy to-day—m having an all but virgm field 
Not because this gave boundless opportumty for 
discovery but because he was able to work without 
prejudice Can a mind possibly grow up to-day 
so clean as Fftraday’s wNi I I doubt it The 
student to-day rides m upcm the last wave of 
fashion so narrow is our human mtelligence that 
he cannot thereafter rid himse^ ol first uupressionB. 
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We have only io think of the way in which the 
fear of the devil has been put into man’s mind by 
priesthoods The teachers of natural science are 
but a priesthood to-day, too often teaching faiths 
m misinterpretation of facts Faraday was all but 
free from such pnestly influence We have 3 ret to 
appreciate the penis of positive education domhi- 
ated by examinations 

Faraday himself preached the most perfect 
sermon that has ever been preached, before Prince 
Albert, the Pnnce Consort, m 1854 Let us hope 
that this will be put into the hands of, at least, 
every visitor to the exhibition that will be held m 
September next at the Albert Hall He laid down 
clear rules for mental education The doctrme 
set out by Herbert Spencer, Huxley and others is 
already far better stated m this lecture—better 
because Faraday was both expenmentabst and 
seer whilst they were doctnnaire teachers, Spencer 
especially 

In only one particular was Faraday subject to 
the restnctive influence of education and convention 
—that of religion He was a strict Glasite (a 
Sandemanian) He kept his Sunday mind ngidly 
apart from his week-day nund, a fact sufficiently 
remarkable to deserve close psychological study 
Since his day, not a few scientific workers of dis¬ 
tinction have mamtamed a like attitude Within 
us is an inherited power which not only limits our 
freedom of thought but also tends to direct us 
Three words, said Faraday, express the great 
deficiency m the exercise of the mental powers 
deficiency of judgment The inability remains with 
us to day It seems improbable that more than 
the few will ever learn to form propotiumaie judg¬ 
ments Some of us have hoped that the faculty 
would be the outcome of early training in under¬ 
standing and the use of knowledge that it has 
not been so hitherto, let us hope, is because we 
have not yet learnt sufficiently to appreciate the 
force of Faraday’s teaching and example os to 
apply it properly 

That Faraday was free from bias and prejudice 
in his experimental work is clear from his attitude 
towards spiritualism He made table-turning the 
subject of close rational study and inquiry—with 
n^ative results The conclusion of his letter on 
the subject is striking 

“ I think the system of education that could 
leave the mental condition of the public body 
the state m which this sulqeot hat found it, mutt 
have been greatly deficient in some very important 
pnnoiple ” 

We do not seem to have advanced very ^ tn 
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the interval of nearly dghiy jreara, notwithstand¬ 
ing all our eduoation. 

Faraday is remarkaUe m oompanson with 
Rudkm, a man of eminently artistio temperament, 
yet highly soientifio in his manner of work, a more 
than competent geologist Owing to his mother’s 
commanding influence, Buskm was a militant 
churchman It is clear that, ae he grew older, he 
modified his views in no sbght degree m late life, 
he even confessed that, were he to begin agam, he 
might have shed his orthodoxy—it was only too 
late to begin Faraday and Buskm moved in 
worlds apart—yet they had much m common 
To them we may add a third great influence m 
Victonan days—Carlyle. It may well be that such 
men are no longer possible—that the influence of 
' combines ’ and of so-called ‘ rationcdisation ’ in 
industry is to crush out the element of individuahty 
to ehnunate the element upon which the moral 
stability of the world specially depends Science 
to day is not cultivated to moral purpose so much 
Hs to gain some private end an we be not careful, 
future generations may have to record that, like 
the dog in the poem, it ^ went mad and bit the 
man ’ 

To be orthodox, let me say the book has a 
perfect index and wonderful pictures—the Royal 
Institution looks a mile long, as it ought to be ^ 
Hbnry E Armstbonq 


Systematic Zoology. 

Ilandbuch der Zodogxe cinc Naiurgeschxchte der 
Stdmme des TterretcAes Gegriindet von Prof 
Dr Willy Kukenthal Herausgegeben von Dr 
Thilo Krumbach Band 2 Vermes Amera, 
Vermes Polymera, Echtunda, StpunciUiday Prta 
puhda (1) Lieferung 6 (Teil 4 und Teil 5) Pp 
147-242 + 64 17 gold marks (2) Lieferung 7, 

Teil 2 Pp 129-266 14 gold marks (3) 

Lieferung 8, Teil 4 Pp 243-402 18 gold marks 

(4) Lieferung 9, Teil 1 Pp 113-192 10 gold 

marks (6) Lieferung 10, Teil 4 Pp 403 482 
10 gold marks (6) Band 4 Progonsoto, 
Chilopoday Insecta Lieferung 8 Pp 801-892 
12 gold marks (7) Band 7 Sauropstdoy AUge 
metnes , Repiilva , Avea Halfte 2, Lieferung 5 
Pp 433-544 12 gold marks (Berlin und 

Leip 2 ag Walter de Gruyter und Co , 1929 ) 

S INCE our last notice of this valuable work, 
seven new parts have been issued The 
editor and the publishers are to be commended 
for their sustained zeal and for the manner m 
which tett and illustrations are being produced* 
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Hie parts before us are planx^d on the aaine 
lines as their predecessors, already noticed in tiheeC 
columns 

(1) In this part three small but mteresting groups 
of ammals are considered Dr Remane, who has 
in recent years contributed a good deal to our 
knowledge of the Gastrotncha, is responsible for 
the account of this group and of the Kmorhyncha, 
and Prof Con for that of the Kamptozoa (that is, 
the Polyzoa Entoprocta) All three chapters ore 
noteworthy for the excellence of both text Mid 
figures, and they fully supply the needs of the 
advanced student Prof Con has worked over 
the anatomy and histology of PedtceUtna and has 
prepared more than forty onginal drawings, chiefly 
of this genus Arthropodana benedent occurs, as 
18 stated, at Ostend , Prof Con has omitted the 
record of this species from Hull, and of Barenisia 
gracilis from the Isle of Man 

(2) Prof Fuhrmann, the author of the chapters 
on Trematoda, has wntten this account of the 
class Cestoidea, which mcludes the subclasses 
Cestodana (with two orders Amphilimdea and 
G 3 Tocotyhdea) and Cestoda In discussing the 
morphology of Gyrocotyle and its relative Gyro- 
cotyloides (a new genus) the author advances good 
reasons for regarding the funnel as antenor Fol¬ 
lowing the account of the two small but important 
orders is a useful summary, m about twenty 
pages, of the principal features of structure and 
of life history of the Cestoda, the orders of 
which are then descnbed in turn, beginning with 
the Tetraphyllidea (40 pages), the Diphylhdea 
(6 pages), and the Tetrarhynchidea (unfinished) 
The wealth of well drawn new figures is a feature 
of this part 

(3) Prof Max Rauther has produced in 160 pages 
a useful account of the Nematoda—their structure, 
development, physiology, ecology, and systematica 
He must have been faced often with the difficult 
problem of what should be included and what 
omitted, and on the whole he has chosen judiciously 
Many readers would have welcomed a somewhat 
fuller treatment of free living Nematodes, for the 
emphasis in this work is on the parasitic forms 
Instead of the bnef reference to dimmuUon of 
chromatin we should have preferred a short illus¬ 
trated account of the chromosomes of Ascarxs and 
their history during the early cleavages of the egg, 
to bnng out, ae this case does so well, the prmoiple 
of the germ-track 

(4) The major portion of this part is devoted to a 
deacnption by I^f Bresslau of the reproductive 
kp^atus and development of TurbeUaria It 

Ll 
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includes An admirable account, with numerous 
Bohematio and other illustrations, of the different 
types of reproductive apparatus, and a deeonption 
of the development of ontoleoithal and of eoto- 
leoithal eggs The remainder of the part deals 
with the physiology of movement and of the eyes 
This memoir on the Turbellana promises to be the 
best available general account of the class 

(5) Prof Rauther is also the author of the 
chapters on the Nematomorpha (46 pages) and the 
Acanthocephala (34 pages) For both groups the 
accounts of the different systems of organs, the 
hfe history, and systematics are well done and are 
illustrated by 96 figures, many of them onginal 
or from recent memoirs 

The second volume of the “Handbuch*’, in 
which these five parts are included, roaches a high 
standard and we look forward to the apjiearance of 
the remaining parts of this volume, especially those 
on the Polyohoeta, Hirucbnea, and Gephyrea 

(6) Dr Handlirsch continues his account of the 
Inseota The present chapters deal Buccessively 
with seven orders, including the Mantodea, Blat- 
taneB, Isoptera (with some good illustrations of 
the nests of termites), Mallophaga, and Siphun- 
culata The external morphology is adequately 
considered, but the internal organs of some of the 
orders deserved fuller treatment, and the system 
atios of both Mallojihaga and Siphunoulata could 
with advantage have been rather more extended 
We should have desired to see included some 
references to the histology of the organs and tissues 
and to the occurrence of symbionts there is no 
reference to these, and the more remark that there 
are gut parasites in termites gives no sugges 
tion of the very interesting relationships which 
exist between the termites and their intestinal 
protozoa 

(7) Dr Stresemann maintains his high standard 
in the further descnption of the biology and struc 
ture of birds The major portion of this part is 
concerned with the food of birds and the eissociated 
structurfij modifications of beak, tongue, and foot 
the relations of birds to flowers , the storage of food, 
for example, by the Cabfornian woodpecker , the 
prooesBes of digestion, the biochemistry of eggs 
and of metabolism in the embryo, and the penodio 
changes in the reserve of fat The later part of 
the chapter deals with the anatomy and physiology 
of movement of the vertebral column, of the legs, 
and of the sluing posture (unfinished) The 
author has drawn his material from a great variety 
of sources and has treated the subjects considered 
in a thorough and interesting maimer 
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Bartholomew Sikeses S]r8tem of 
Alcoholometry 

Alcdiolometry an Account of the BnUsk Method of 
Alcoholic Strength DeUrminaiion, with an 
torical Introduction written by the Author in coUa’^ 
boration mth George H Oabb By Francis G H. 
Tate Pp xvm + 93 +12 plates (London HM 
Stationery Office, 1930) 5# net 

ARTHOLOMEW SIKES devised a system of 
alcoholometry which was legahsed m Great 
Bntam m 1816 for ascertaining the strength of 
spirits for revenue purposes aqd has remained m 
official use ever since He designed a metal hydro¬ 
meter and compiled tables for use m conjunction 
with it, which, together, provide a simple means of 
determimng the strength of mixtures of alcohol and 
water All that has to be done is to float the 
hydrometer in the sample of which the strength is 
required, observe the hydrometer reading, take the 
temperature of the sample and then consult the 
tables, where, under the temperature and against 
the hydrometer reading, is found the strength of the 
spirit Such a simple and rapid method was not 
devised in a moment Indeed, the Excise Depart¬ 
ment was estabhshed m 1643, nearly two hundred 
years before the adoption of Sikes’s system, and from 
its inception one of its duties was the collection of 
taxes levied on spirits 

The early part of Mr Tate’s book gives an account 
of the development of alcoholometry in Great 
Bntam prior to the adoption of Sikes’s system In 
bnef, the important points are the ongm of the 
term ‘ proof spint ’ in connexion with the early 
‘ gunpowder test ’, the re invention of the hydro¬ 
meter by Boyle m 1675, which led to the develop¬ 
ment of the hydrometer for spirit assaying, the 
legalisation of the use of Clarke’s hydrometer m 
1787 , and the classical work of Gilpin and Blagden 
(Phtl Trans Roy Soc , 1790, 1792, and 1794) on 
the density of mixtures of alcohol and water Here 
the author is traversing ground which has been 
covered by other wnters, but so recently as 1898 
Scansbnek, an official of the Inland Revenue, 
wrote m his “ Spirit Assaying ” “ Sikes does not 

seem to have left a scrap of information as t6 
the principles underlying his system ” ’ Mr Tate» 
however, has hod access to twenty-eight manuscript 
note books left by Sikes, and so is able to contribute 
new material to the study of Sikes’s system 
Hitherto the only information available has been 
that contained m the Act of 1816 and the tables 
legahsed by the Act These, however, oonts^l^ tio 
explanation of the basis of construction either of ^6 



UA»m 14r 1931] 


NATUBE 


399 


hycbxnnettt^ir the tahlee^ And a nomber of queetaona 
relatang to theae matters have been the subject of 
controversy and conjecture 

It has been suggested that Sikes ignored the 
fundamental work of Gilpin, adopted a hydrometer 
previously designed by Bon^, prepared a skeleton 
table by reading this hydrometer at vanous tem¬ 
peratures in spirits made up to known strengths, 
and completed the tables by interpolation Mr 
Tate 18 able to show that Sikes gave considerable 
thought to the design of his hydrometer and made 
the fullest use of the accurate data of Gilpin in 
compiling hiB tables He is also able to show how 
the rather unusual temperature 51^ F came to be 
employed m the deflmtion of proof-spirit 

The strength of a spirit expressed as the percent 
age of alcohol by volume in the spirit can only 
be valid for one particular temperature Proof- 
strength IB merely a roundabout method of ex 
pressing percentage composition by volume—at 
50^^ F 100 gallons of a spirit n per cent over proof 
contain the same volume of alcohol as (100+n) 
gallons of proof-spunt, also at 50° F —and so proof 
strengths must also be defined at one particular 
temperature The temperature adopted by Sikes 
for his proof strengths was unknown, and attempts 
to doto^me it from such evidence as is available 
in theTAct and tables have led to values ranging 
from 51° F to 02° F Mr Tate is able to produce 
evidence from Sikeses note books showing that the 
temperature which he actually used was 50° F 

It IS a well known anomaly of Sikes’s system that 
the duty assessed on a given weight of spint vanes 
with the temperature at which the assessment is 
made, the duty charged being greater when the 
Hpirit 18 assayed at a high temperature that when it 
is assayed at a lower temperature Sikes’s note 
hooks include tables of corrections which would 
tliminate this anomaly, but they have never been 
adopted for official use 

The new information regarding Sikes’s system 
which Mr Tate has made available wiU be of 
interest to many readers His book also gives an 
account of the preparation of revised Sikes’s tables 
by Sir Edward Thorpe, which received Parliament¬ 
ary sanction m 1916, the recent extension of the 
range of the hydrometer and tables legalised m 
1930, and the three last chapters deal with the 
^^tandordisaUon of hydrometers, methods of allow¬ 
ing for ‘ obscuration *, and the use of the refraoto- 
meter respeoldvely A useful bibliography is given 
at the end of the book 

One important question is not discussed in the 
book Metal hydrometers have very obvious dis- 
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advantages as compared with gtass hydrometers^ 
and even so long ago as 1792 Blagden advised the 
authorities that metal hydrometers were unsaiis^ 
factory Glass hydrometers have largely replaced 
metal ones for assessing the duty on spints m India* 
and in mdustry generally, glass hydrometers are 
used almost to the exclusion of metal ones The 
relative ments of glass and metal hydrometers, 
however, are not discussed m the book 


Plant-Dispersal 

The Diaper Hal of Plants ihrouughovJt the World By 
Henry N Ridley Pp xx + 744 + 22 plates 
(Ashford, Kent L Reeve and Co , Ltd , 1930 ) 
63^ net 

A n authontative and comprehensive work on 
^ plant dispersal—mainly, that is, the means 
by which fruits and seeds of flowenng plants and 
spores of ferns, mosses, and other cryptogams are 
dispersed from the parent plant—has long been a 
desideratum Such a work is now to hand, and we 
congratulate Mr Ridley on the completion of his 
book, which embodies the results of his own observa¬ 
tions over many years and of a digest of the very 
considerable and widely scattered hteratuie of the 
subject 

Ml Ridley is a keen naturalist and lus fii-st hand 
knowledge of the vegetation of Malaya, his home 
for twenty years, and his visits to other parts of the 
world, have allowed him a wide view of his subject. 
In his introduction, ho refers to the absence of an 
adequate work on plant dispersal, the more re¬ 
markable m view of its important bearing on the 
distribution of plants throughout the woild,and as a 
factor m the evolution of species and genera of even 
more importance than modifications for insect or 
wind-pollination—a subject on which there are 
fairly complete treatuw^s Changes in cbm ate and 
environment have supplied special opportunities for 
the effective operation of means of dispersal, and 
competition between individuals of a species or 
between different species has also been an important 
factor Modifications for dispersal are of a second¬ 
ary nature , m cases where there exists a tolerably 
complete senes of genera or species the author can 
discover “ no sudden change m Nature givmg nee to 
modifications of fruit or seed for the purpose of dis¬ 
semination The evolution of a winged or adhesive 
fniit or seed seems to have been gradual, and to 
have been effected by a reduction or ocoresoenoe 
of certain parts, which hod a plimary use not con¬ 
nected with dispersal ” 

Xhe hairs on the ovary, a protection from ram* 
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may develop in the fruit into wool for wind disperaal 
or into BptneR or hooks for attachment to passing 
animals , and sepals may persist and enlarge to 
form wings or floating plates for tho npe fruit A 
minute and apparently trivial alteration is frequently 
ontioal for the distribution of the species The 
occasionally firmer texture of the funicle m seeds of 
Laburnum keeps them attached to the pod until 
that IB blown away by the wind, thus ensuring a 
wider dispersal than the mere soattenng of the seeds 
round the parent plant 

The headings of the chapters aie supplied by the 
various agents operating in dispersal—wind, water, 
animal, or a meohamsm inherent in the plant itself 
Wind plays one of the most important parts, it 
scatters not only seeds or fruits provided with some 
special mechanism such as wmgs or plumes, but 
also very largely those of which the small size and 
lightness are the only aids to dispersal It is most 
effective in open country, across arms of the sea or 
tracts of desert In arctic regions, fruits and seeds 
may bo blown across the ice or carried by drift ice 
to distant shores , “ many of the arctic plants 
found on the summits of the mountains of temper¬ 
ate Europe, Asia, and America probably owed their 
position to wind blowmg over the loe m the Glacial 
penod ** Few seeds compare in lightness with the 
quartz-grams which have boon found 7()0 miles from 
land , but, as Wallace pomted out, theur oompres- 
sion and inegulanty of outline, offenng a largei 
surface to the air, is a compensating factor , the 
absence, however, of certain widely distributed 
small-seeded plants from remote islands suggests 
that favourable conditions for their flight must be 
scarce 

In^the tropics, most of the epiphytes on the trunks 
and boughs of foiost-trees are wind borne, though 
in the formation of the flora of the pollard-willows 
of Great Britain birds play a conspicuous part m the 
carriage of beines and drupes The dust-seed of 
orchid/ IS produced m enormous quantity, and the 
occurrence of species on remote islands mdioates its 
efficacy for dwpeisal Plants with plumed fruits 
and seeds are scarce or wanting m dense forests and 
on oceamc islands These ore practically unable to 
cross large tracts of water, but fall mto it after a 
few miles of flight Such plants are continental, 
mostly herbaceous, and so, quickly fruiting, can 
rapidly cross mountains and open country , if their 
fruits^^Of seeds fall, the following blasts pick them 
up saA carry tiifoi on Adai^tions for wmd dis- 
persaiWv manifold and are provided by various 
parts m^lffower and fruit, an account of these 
oooujHes nearly one hundred pagw of the book 
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The action of water in dispersed is eVM 

more important than that of wind, but the 
ated modifications are not so elaborate or strikin^k 
Sufficient buoyancy and a sufficiently long period 
of impermeabihty by water are almost the only 
requirements Both large and small seeds ore 
frequently dispersed by rain-wash or sudden rashes 
of water Heavier seeds may sink and germinate 
at the bottom, rising to the surface as seedlings to be 
drifted away and stranded on a suitable bank loe» 
stream, nver, and flood are all effective agents m 
carrying fruits and seeds or large portions of a 
plant Ml Ridley gives a comprehensive bat of 
nver-dispersed specieB, with notes baaed on observa¬ 
tions by himself and others Dispersal by sea is 
treated m an even more comprehensive manner 

Exigencies of space forbid more than a passing 
reference to the chapters on dispersal by animals— 
mammals, birds, reptiles, fish, insects, and others— 
and the devices of the plant for effecting adhesion 
to the earner, or by human agency, or some 
mechanism m the mature fruit from which the seeds 
are shot explosively A chapter on island floras 
indicates bnefly how the various agents have 
operated in stocking a number of oceamc islands 

To use a hackneyed phrase, the book is a mine of 
information, and is, moreover, emmently readable 
There is a remarkable absence of techmoal terms, 
though it 18 in no sense a ‘ popular * pi’oduction 
The illustrations, by Miss M B Moss and the author, 
are helpful to the understanding of the many devices 
for tiansport of fruit or seed A B R 


Our Bookshelf 

(1) The Fxelde and Methods of Knowledge a Text 
book %n Orxeniatxon and Logic By Prof Bay 
mond F Pi^r and Dr Paul W Ward 

XXV + 398 + ^ (New York and London Alfred 
A Knopf, Ino , 1929 ) 16s 

(2) RcdioruU Induction an Analysis of the Method 
^ Science and Philosophy By Dr Homer H 
Dubs Pp XV+ 610 (Chicago University oi 
Chicago 1^*688 , London Cambridge University 
Press, 1930 ) 21s net 

(1) The two books under review have several 
thuigs in common, although their scope is different 
The dominating purpose of Profs Piper and Ward 
18 educational, while Dr Dubs investigates the 
traditional methods of proof The endeavour oi 
Profs Piper and Ward to lead their readers to a 
better acquaintance with the physical unlvwsei 
society and man, is not an innovation m teaching 
But m view of the extraordinary growth ^ 
human knowledge, it seems useful if not neoessa^ 
that * freshmen ” be dven a oomprehenmre pauo 
rama of the fields and methods of knowiedga^wMl 
the yiew of helping their orientation and to enabtfE 






them to think for thenuelTeg la this, Ptcin Piper 
and Waijd have luooeeded, and their praotioal 
claesifioation of the acienoas could be read with 
profit even by specialiste on one subject or the 
other 

It isr difficult to dispute on any point of the book 
if one takes into account its purpose But one 
cannot fail from noting the pragmatic character of 
its exposition For example, the importance of 
the calculus is denoted with reference to its apphoa- 
tions to reality Again, m the exposition of logic, 
much prominence la mven to induction, verification, 
and oiBoovery, while formal logic is summarily 
treated The bibliographies at the end of each 
chemter, the appendix on questions and exercises, 
ana a vwy gooa index are features which enhance 
the practical value of this work 
(2) Dr Dubs has written a comprehensive book 
on mduotive Ic^io, and one which has the distinction 
of being accurate and clear But it is difficult to 
note anything in it of the importance announced 
by the author in his preface His mam thesis is 
that “ mduotion always oonoerns itself with the 
establishment of the correctness of a h 5 rpothe 8 is or 
assumption The attempt to establish this hypo 
thesis may be by one of three ways empirical 
induction, immediate description, or rational m- 
duction, which is the most general of them ail 
Its very simplicity, however, has often led to its 
l)emg misunderstood by those who have used it, 
especially logicians, who have too often tried to 
assimilate it to the better recognised deductive 
procedure ” (pp 120 127) So the author en< 
deavours to re-state the case for rational induction , 
but m doing so, he hits upon scarcely anything new 
m the field of mductive logic T G 

Toseph Fraunhofers Leben^ Lexstungen urxd Wxrk^ 
samkext Nach Quellen gesohildert von Prof 
Montz V Rohr {Orosae Marxner Siudxen zur 
Btologxe des Qenxea, herausgegeben von Wilhelm 
Ostwold, Band 10) Pp xx+233 (Leipzig 
Akademisohe Verlagsgesellsohaft m b H , 1929 ) 
15 gold marks 

In this sympathetic and concise biography, Prof 
von Rohr has rendered yet another service to 
science The achievements of Joseph Fraunhofer, 
who was the founder of the modem techmcal 
optical mdustry m Germany, were too little known 
even in his own country 

The book paints a grev picture of the optical in¬ 
dustry at the opening 5 the nmeteenth century, with 
its preoccupation m the moss production of cheap 
speotaole lenses and its lack of attention to more 
r omplex instruments It is suggested that English 
opticians owed much of their pre-eminence at that 
time to the demands of seamen for telescopes and 
the hire 

Whence springs genius I How could this lad 
with his des^tory and indifferent sohooling tram 
himself to become a leader not only in teoh- 
moal praotioe, but also m those fundamental steps 
which mark the emergence from crudeness and haze 
to precision ohd olanty m the understanding of 
the underlying prineiplM of teohnioal optics f All 
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the world knows of the Fraunholiur lines and their 
apphoationa to exact refractometry, but how many 
realise the painstaking efforts at refraotometty with 
the aid of a monoc&omator, the ambitious at¬ 
tempt to produce non-sphenoal surfaces of optical 
accuracy f 

Frauj^ofer belongs not to Germany alone but to 
the world To read this httle book is to gain a 
clearer perspective m one*8 view of present-day 
problems, and encouragement in the patient efforts 
which they require L C M 

Handbuch der anorganiachen Ckemte Herausge- 
geben von Prof Dr R Abegg, Dr Fr Auerbach 
und Prof Dr I Koppel Li 4 Bdnden Band 
4, Abteilung 3 Die klemente der achten Qruppe 
(/es perxodischen Syatema Teil 2 Etaen und 
setne Verbindungen B Lieferung 1 Pp Bxvi 
+ B463 (Leipzig S Hirzel, 1930 ) 45 gold 
marks 

Thb high standard of all the volumes of Abegg's 
“ Handbuch is too well known to require comment, 
and it IS only necessary to announce that a further 
volume has appeared m which the descnption of the 
elements is carried mto the eighth group The 
rapid progress towards completion under the editor¬ 
ship of Dr Koppel is to be especially praised, and the 
way m which he has maintained the character of the 
work deserves the highest commendation Unlike 
some other comprehensive works on moiganio 
chemistry, ‘ Abegg ’ has always been characterised 
by a raatunty of exposition and a critical treatment 
of the material winch shows clearly that the contri¬ 
butors have not been content merely m amewsmg 
abstracts The present volume, which deals with 
compounds of iron, covers the field m a way which 
loaves nothing to be desired It will be invaluable 
to all chemists As in previous volumes, emphasis 
IS laid on the physico-chemical aspects of the 
substances, but not to the n^lect of descrip¬ 
tive chemistry The complex iron oyamdea and 
colloid systems are to be dealt with m another 
volume 

An Introduction to Regional Surveying By C C 
FaggandG E Hutchings Pp xi + 150 (Cam¬ 
brige At the Umversity Press, 1930 ) la 0d 
net 

Rboional survey, as an exercise m concrete geo¬ 
graphical study, was introduced mto university 
education m Great Britain by the late Prof A J 
Herbertson under the inspiration of Prof P Geddes 
The methods smee then nave been utilised in most 
of the schools of ^graphy m Great Bntam, and a 
great d^ of wont has been aocOmpliahed. though 
relatively little has been published, largely for lack 
of means The authors of this small volume are 
enthusiasts and have themselves done good work in 
regional survey They set-out here to explaui 
some of the methods of field work and mapping 
Their aim is practical guidance, and even if they 
explam a good deal that wifi be obvious to any 
student of geo^phy, they have written a useful 
handbook for there is a real need There are 
sqymd sketch maps and diagrams 
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Letters to the Editor. 

[The Editor does not hold htmtelf responsible for 
opinions expressed by his corresponded Neitner 
can he undertake to return, nor to correspond vnih 
the wnters of, reflected manuscripts intended for this 
or any o#/wr part of Natubb No notice is taken 
of anonymous communications ] 

Atmospheric Pressure and the State of the 
Earth's Maftnetlsm 

While examining data for atmospherio pressure 
and terrestrial magnetism at various observatones 
of the Meteorological Office to discover possible 
relationships, and after meeting with no clear cut 
success so long as attention was confined to daily 
mean values of pressure, 1 have now obtained results 
pointing to a hitherto unsuspected relation between 
the type of the diurnal variation of pressure and the 
general state of magnetic conditions, as regards 
disturbance and quiet, over the earth As the best 
available index of the degree of magnetic disturbance 



on each Greenwich day, the international magnetic 
character figure was us^ , the pressure data were 
those for Alwrdeen Observatory aa printed in the Ob 
servatories' Year Hooka of the Meteorological Office, 
Air Mmistiy Mean diunud ipoqualitiea of pressure 
oorreoted nou*penodio ohim^ were computed 
for the two seta of days, ma^etjoally quiet and 
liiagnettoally disturbed, on. the basis of the five da^ 
of each type per Ibonth select at De Bilt over the 
seven years 1922-26 

By grouping the inequalities according to the season 
of the year (defining winter as the four moi^ths Nov- 
ember^February, summer the mohlhs May-August, 
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and the remaining four months forming equincnc), 
diurnal vanations of pressure representative of 
the three seasons were oonstruoted A further re¬ 
arrangement of the data gave mequahties illustrating 
the pressure vanations on the two types of days m 
yean of low and high solar activity The mean sun* 
spot number for the group of years 1922-24 is 12 2 , 
for 1920-28 the mean is 63 5 

The results are shown ux the six pairs of curves on 
Fig 1 The dotted curve in ecwh peur represents the 
diurnal vcuiatiou of pressure on magnetioally quiet 
days and the full curve on magnetK^y distukied 
days The difference m form clearly shows the change 
in the pressure vanation from one type of magneuc 
days to the otiier 

From these it la clear that m all but the last pair 
the prodominant features of the change are the 
reduced development of the forenoon maximum and 
enhancement of the evening maximum on <listurbed 
as comjiared with quiet days That the effect is 
oonsistently present in each of the pairs of curves 
for the separate seasons as welFlui^for the year as a 
whole 18 strong evidence of its reality The last two 
pairs of curves illustrating the change of form of tbe 
variation m years of relatively low and of relatively 
high solar activity clearly indicate that, while the 
cl^Lge IS very marked in feebly active yeara, it may 
bo masked or even partly reversed m years of fre 
quent and large sunspots 

When the moan inequalities are analysed har 
monically, it becomes obvious that change of form 
of the vanattQn is confined almost entirely to the 
24 hour wavo , the amplitude and phase are both 
affecte<l In each pair of magnetically quiet and 
disturbed day pressure vanations, except that for the 
grouj) of years 1925-28, the amplitude of the first 
harmonic on disturbed days exceeds that for quiet 
days The ratio of the amplitudes increases from 1 4 
for the winter months to 1 7 for eoumox and 2 2 in 
summer, m the group of years ot low sunspot de¬ 
velopment it IS 3 3 In all the groupings of the data 
there is a retardation of the 24 hour wave m passing 
from <juiet to disturbed days , the retardation is 
a little more than two hours in all groups except that 
representing high solar activity, when it is about half 
an hour 

Against these chafes in the whole day wave the 
constancy of the 12 hour component is stnking 
The ratio of the amplitudes for the two types of days 
remains steadily al^ut imity in all groups and the 
changes m phase angle are not significant 

J M Staoo 

Lerwick Observatory, Shetland 


The Karoonda (S A ) Meteorite of Nov 25, 1930 
At 10 53 PM on the evening of Nov 25 an ex 
tremely bnlUont fire ball was seen by many observer 
m South Australia It was observed at Port Linooli 
on the west coast, Wirrappa (94 miles north west o 
Port Augusta), Mount Garabier in the south east o 
South Australia, MurrayviUe m Victoria, and Broker 
Hill in New South Wales, the radius of observatioi 
bei^ thus well over 250 miles 

first seen, the meteorite compared m bright 
ness with a star of first or second magmtude, bui 
rapidly (in a few seconds) increased to a bnlUano^ 
wmoh gave an illumination comparable to of day 
light, even m Adelaide An amusing feature of manj 
reports is the illusion of close prommity due to thu 
brightness It was described by many observers tA 
an immense ball of bluish wmte oolour, equal k 
diameter to the full moon, and having a luminous tai 
several degrees in length As it approached the 
showers of sparks lanied from the main body 
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Ob0<mrm witbm a Urn miles of it heard a noiae 
wiueh ig vanouoly ocmipared to the loud rumble of 
an earthquake, to the roar of a pawnng tram, or to 
**tbe baiwng-together of sheete of ^vamsed iron'* 
Meears* Hone;mian and Millard, of Karoonda, who 
were nearer tne looahty of the fall thui any other 
observers (2^ miles distant), mve the following aocount 
'' the disappearanoe of the meteorite was fol¬ 
lowed by a loud detonation as though a very heavy 
charge of explosive had been let off undergroimd 
This caused a distinct vibration of buildings near by 
This sound was followed, at an interval of about three 
seconds, by a loud crackling and rending sound from 
the sky m the direction in which the meteorite was 
last seen, then by a low rumblmg of thunder which 
gradually died away m the distance 

The meteonte appears to have descended at a steep 
angle of about 70° with the horizontal When first 
seen it had an altitude of 100 miles or more, and the 
duration of its fall was approximately six seconds 
It travelled in an east soutn-east direction 
A search party from the University of Adelaide and 
Adelaide Observatory proceeded to Karoonda on 
6 Two days were spent m making inquiries 
from local eye witnesses of the fall These enabled 
the locality to be determined within a radius of one 
or two miles, emd on the third day the meteonte was 
found lying m a sandy fallowed wheat field, 2| miles 
east of the township of Karoonda It had made a 
crater like hole in the sand eighteen inches in diameter 
and about the same depth, with a surrounding ndge of 
sand three feet six inches across 

The meteontic stone had shattered on sinking the 
earth, and numerous fragments were scattered over 
a radius of four or five feet The bulk of its mass, 
however, was within the crater, the largest fragments 
being on the east side and pointing nearly veitically 
down In addition to pieces varying from an ounce 
or two to seven pounds in weight, there were very 
numerous smaller fragments and much finely pulver 
ised material mixed with sand The whole was 
collected, and the meteontic matcnal separated from 
the sand in a magnetic separator The total weight 
of the meteorite woa thus ascertained to have been 
92 lb On some of the larger fragments a surface 
layer about one millimetre thick hod obviously under 
gone recent fusion, and both this and other parts of the 
surface showed the customary * thumb meu^ks * and 
lines of flow 

The meteonte is of a type unfamihar to any persons 
who have yet seen it, and possibly unrepresented in 
Australian collections It is certamly an ‘ aerolite * 
or stony meteorite, and probably of the class termed 
“Chondrites" by Pnor (Guide to the Collection of 
Meteontes—Bntish Museum Handbook) and the sub 
class or groujt “ Enatatite— Chondntes " 

The matonal is uniformly of a dark grey, approach 
mg a block colour, with numerous sphencal inclusions 
(ohondrules) and specks of metoUio lustre, possibly 
troilite It IS quite friable, has a specific gravity of 
2 44 and a distinct ‘ earthy * odour A chemical 
analysis is in progress 

Kehr Gbant 

Adelaide O F Dodwsll 

(Government Astronomer) 


Radomil l^arltbma 

I HAVB recently been conmdenng how best the 
theory of loganthms could be presented to a beginner 
without sudi a paralysmg opening as used to be the 
practice (see Todhunter) 1 do not know what is done 
now But the result of this consideration has boen^ 
the development of a complete exposition of the 
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whole fundamentid prmciple of the loflHmthih withovA 
any of the mathematical treatment 'sdueh, so far a« I 
know, is universally employed The idea, of course, 
18 that this should be an introduction to the usual 
mathematical treatment, not a substitute for it. 

Any discussion with beginners la nothing if not 
concrete, so that actual figures must he obtained 1 
have found that this fundamental, basic, or * low 
down ’ treatment of the subject leads directly to 
a very convenient approximate expression for the 
logarithm to base e of a number As is the case with 
the usual expansions, the expression becomes peouli> 
arly simplified when it is us^ to find log(n + l)/n or 
log(n + 1) - log n, and in order to keep this note within 
reasonable limits, I give the expression for this only 

Th.s«log.(n-f l)-lo«.n=. 

This gives the logarithm with great facility and with 
very considerable acouiacy 


With n= 10 the error is 0 0’6650fl 
n=^100 „ 0 0»*8I284 

n==1000 .. 0 01^8311 


In obtaining the fractional expression, two very small 
errors are intentionally made for the sake of sim 
plicity The first is almost exactly eliminated by 

subtracting [2( n + 1 )~*(2 n + I p* merely reduces 

the error by over correction to one eighth of what it 
was with n=9, increasing to one tjuarter with 
n-1000 

The residual error is due to the second cause and as 
yet I have not been able to get an expression to meet 
it That for the first correction, however, is obtained 
by interesting and instructive means, not quite so easy 
as those employed m obtaining the original fraction 

I have never seen this way of dealing with loganthms 
descnbtjd I should have exjieoted to find it m 
Hutton’s introduction to his famous tables of 1794, 
where he discusses every method known at that date 
At the same time, it is dithoult to imagine that so 
elementary a process, suitable almost for a kmdor- 
garten, is not known, or if it is, why it is not used 

C V Boys 


Denaturatlon of Wool by Urea 

iNalettertoNATUBEof Nov 1, p 685,1 stated that 
saturated aqueous solutions of urea unmasked a 
sulphide in sheep’s wool and also extracted a sulphide 
from the wool These two statements were bas^ on 
the observation that addition of a tenth volume of 
20 per cent soiliura nitroprusside solution, to sua- 
pensions of wool in such urea solutions, ten minutes 
after addition of a similar proportion of 10 per cent 
potassium cyanide solution (to reduce any ^SS- to 
thiol groups), always led to the development, both m 
the wool and m the liquid, of a strong pink or magenta 
colour precisely like that of Arnold's nitroprusside 
reaction for organic thiol compounds, although m 
control teste wool not treated with urea devdoped 
only a feeble pink, and urea solutions which hod not 
been m contact with wool developed none at all 

I write now to say that the conclusion that the urea 
solution had extracted a sulphide from the wool was 
erroneous, for subsequent work has shown that the 
apparently typical thiol reaction obtamod m the 
extracts was due entirely to a hitherto unknown, and 
at first very elusive, reaction between urea and some 
denvative of sodium nitroprusside, previously formed 
in its solution as a result of an obscure change which 
may for temporary convenience be referred to os 
• npening ’ If the nitroprusside solution is npe 
enough, this reaction with urea will become obvious 
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within a few minutes, though it may take a long time 
to attam its maximum With unnpe nitroprusaide 
solution, it may require any time up to two hours to 
bc^m, or it may fail altogether It oooura only if the 
test mixture is alkobne but not too strongly so, and 
only if ammonia is absent It is c^uicker and more 
intense the stronger the urea solution, but is recog¬ 
nisable in 2 per cent solution It can be diat^nguishra 
from a true thiol reaction by the fact that on edition 
of ammonia the colour soon fades to yellow In the 
light of these observations, it is now evident that m 
my former experiments the nitropmsaide solutions 
used when testing the extracts of wool must have 
been fully i,ipo» end that used in testing the control 
urea solutions must have been much less so The 
wool itself would react equally strongly with either 
solution 

I have made only incidental observations on the 
process of nponmg An appioximately neutred 20 per 
cent mtropruaside solution is sometimes adequately 
upe aitei it has stood twenty four hours, but the 
tune required varies greatly m different glass vessels, 
and the solution usually impioves up to at leeu^t a 
fortnight No deposit is fonned, and the only obvious 
change is a sh^it yellowing Ripening is much 
quicker m the presence of 1 jier cent of sodium bi 
carbonate, but if such a solution is saturato<i with 
urea it soon undergoes a change, as a result of which it 
will turn blue or green when aciditiod with hydro 
ohlorio acid containing feme chloride, although the 
npe solution docs not give this reaction by itself 

Willie still exploring the conditions necessary for 
this ‘ pseudo thiol * reaction, emd contemplating the 
possibility tliat it might be responsible also for the 
apparent thiol reaction given by trie urea treated wool, 
I received from Dr Rimmgton, of the Woollen In¬ 
dustries Research Association at Leeds, a letter saying 
that wool which he had treated for twenty four hours 
with saturated urea solution and then washed in 
water refused to give a thiol reaction His procedure 
had been to suspend the washed urea treated wool in 
saturated ammonium sulphate solution, then reduce 
it by adding sodium oyamde up to 0 55 per cent, and 
after ten minutes add fresh uitroprusside solution and 
ammonia In my own jirocodure the wool had always 
been reduced by 1 per cent potassium cyanide solu 
tion while still in the urea solution, and had hence 
been exjiosed during ten minutes to a markedly 
alkaline urea solution Also, the Arnold test had 
always been applied m the presence of urea and with 
out Edition ot any aminomum compound, conditions 
under which a pseudo thiol reaction might conceiv- 
ab^ occur 

I have accordingly made a fui-ther set of experi 
ments, in which coinpansons were made between the 
mtensities of the Arnold reaction mven by wool 
which hart been treated with saturated urea solutions 
alkeJised to different extents by addition of suitable 
salts, and m which any pseudo thiol reaction was pr© 
eluded by applying the Arnold test only after the 
wool had been washed dip-ing twenty four hoiu^ with 
large volumes of water, and then reduced m 1 per cent 
potassium cyanide solution for ten minutes, after 
which a little ammonium sulphate was added to the 
oyamde wusiienmon, followed by freshly made mtro- 
prusside solution The results show that any ap¬ 
parent thiol reaction given by the wool thus tested is 
a genuine one, and also that fndre sulphide is un¬ 
masked m ten nunutes by urea solution contauung 
1 per cent potassium oyamde solution, or half per cent 
so^um carbonate, than m tweyy four hours by 1 per 
oent potassium oyamde solution or m ten mmutes by 
half per cent sc^um carbonate, or m twenty-four 
hours by approximately neutral iwea solution The 
experiments do not show, however,^whethei^ neutral 
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urea solutions unmask very little sulphide 0)t n^na 
all, for I have been unable to find worn whioh doee oni 
give at least a slight Arnold reaction aft^ rednoidkdtt 
m 1 per cent potassium oyamde solution and it is 
impossible to attach sigm&ance to slight ooatraets 
m the mtensities of the colours, smoe these often fade 
rapidly when the wool is removed from the test- 
hquids Comfiaring wools which have been exposed 
during ten mmutes to a temperature of 100^, one in 
water, the other m saturated urea solution, there ia» 
however, a great contrast, only the latter becomes 
intensely pii^ As the liquids become feebly alka¬ 
line durmg the heating, this experiment does not show 
the effect of neutral urea solution My former bald 
statement that saturated urea solutions unmask a 
sulphide in wool should accordingly be qualified by 
addition of the wonls at least when they have more 
than a certam alkalinity " 

In the case of egg albumin treated with urea, where 
Hatton and I took as a measure of the amoimt de¬ 
natured the percentage of protein rendered insoluble 
m 27 per cent ammomum sulpliate^ solution, we found 
that when the cH of the saturated urea solution was 
approximately that at which egg-albumin is 
electric, tlie rate of denaturation was a minimum and 
very slow, and that the more remote the cH was from 
this, tile quicker was the rate, especially on the alka¬ 
line side none of the alkalmities or acidities con¬ 
cerned was so great as to bnng about more than 
negligible denaturation in the absence of urea 1 
have not ascertained whether any similar relation 
would hold good for wool when the unmasking of 
sulphide IS taken as a measure of denaturation, but 
the results referred to earlier strongly suggest that it 
would at least be true for such vanations m cH as 
lie on tlie alkaline side of the hydnon concentrations 
common m distilled water W Ramspsn 

Department of Biochemistry, 

University of Liverpool, 

Feb 13 

Agricultural Field Experiments 
Mb Howard’s letter m Nature of Jon 31 (p 166) 
gives mteresting confirmation of the reviewer’s opinion 
in Nature of Nov 29, p 943, that depth of sowing 
influences the yield of wheat, yet I venture to suggest 
that such an extreme cose as he quotes scarcely bears 
upon the point at issue When seeds do not ger^nate, 
it IS eomvalent to a light seeding rate, wruoh, as I 
pointed out, makes wonderfully little effect on the 
yield Whether such differences os one may expect 
to occur between the depths of coulters m the same 
drill moke any appreciable effect on the yields of the 
different rows is still, I thmk, an open question, and 
I suggest that the liifferenoes which the reviewer has 
observed between the yields of his rows may have 
been due to their bemg unevenly spaoed The yield 
which 18 comparatively unaffected by seeding rate» 
IS that per areal and not that per linear unit ITie 
reviewer quotes “ an apparently umform field ** at 
Aarslev as upsetting my view that for praotIcMd pur¬ 
poses randomness can be obteuned from the xml- 
drill strip ** provided oare is taken to drill across 
ploughman’s Mands ’ if they exist, yet Dr Sanders 
m his account of that experiment nioJces no mention 
of an ” appeuwntly uniform field ” {Journal Am%otd- 
tural Scitnoe, 20, p 66), but wntee. ” This otdiUatton 
apparently arose as a legacy of the old practice of 
ploughing in high ridgeS^’S and so on 

Even 1 ? the unsuitability of the field had been over<( 
looked, the Aarslev plots were probably a good deal 
wider than drill width, and half-arill stripe would have 
been extremely unlikely to eomoide both m bseiiltb 
and phase with the pencdieity m questicm, while any 
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partial ^oioeiddnoe irould have betrayed the existence 
of the mare. 

Finally, there is a fallacy in Mr Howard's last 
Hentenoe—It is obvaous m such questions that 
nothing can be gained by the application of formulaa 
and figures to the results obtained by peer agnoul 
ture" There is no question, of course, of connecting 
the half‘drill stnp method of expenmenting with poor 
Agriculture, ita great merit hes m the fact that m 
jts present form it is ordinary feurming practice if, 
however, that practice were poor agnomture, it would 
be a mistake to carry out trials by methods conform 
mg to better standuds field trials must bo capable 
of being considered a random sample of the practice, 
not of Uie theory, of agnculture 

This may seem a hard saying, but an example will 
make my meaning clear After a long senes of ex 
penments the Irish Department of 
Agnculture decided to introduce 
Dr Hunter’s Spratt Archer barley 
as being the best suited for the 
country This was almost every 
where ti great and outstandmg 
success, yet in one distnot, which 
sliall be nameless, the farmers re 
fused to grow it, alleging that their 
own native race of barley was 
superior to it After some time 
the Department, to demonstrate 
Spratt Archer’s supenonty, pro 
(iuced a single hoe culture of the 
native barley and tested it against 
the Spratt Archer in the district 
m question To their surpnse, 
they found the farmers were per¬ 
fectly tight the native barley 
gave the higher yield At the 
mmo time the reason became plain the barley m 
Question starts more quickly and is able to smother 
the weeds, which fiounsh m that not too well farmed 
land , Spratt-Aroher, growing less strongly at first, 
IS, however, the victim and not the conqueror of the 
weeds, and the onginal expen meats, earned out on 
well farmed land, were deflmtely misleading when 
their oonolusions were applied elsewhere 

Taught by expenence, the Department is now en¬ 
gaged m breeding a barley to meet these conditions, 
and this barley, when obtamed, will rightly be tested 
by results obtain^ by poor agnculture ” 

STUnBNT 


Vacuum Spark Spectra to 40 A. i the Spectra of 
Be III, Be IV, B IV, B V, and C V, 

Thb senes of hydrogen and helium-like speotra, 
which was previously traced ^ to Be IV, Hm now been 
completed with B iV, B V, and C V, and the limit of 
optical spectra brought down to 40 28 A 

The vacuum spark was produced by a capacity of 
0 3 mF charged to 60,000 volts Half an hour with 
about 30 sparks a minute was sufficient for an ex¬ 
posure The plates weie taken with the same metal 
grating as wew used before,^ but now sot up in a new 
spectrograph at a glancmg angle of 6 4° Companng 
the results with those from a glass gratmg ■ at 6°, there 
seems to be no reason to prefer this maten^ to speculum 
metal in the shortest wave length region 

Fig 1, a, shows the spectrum obtained with metallic 



Rupskbiko to the effect of moreased depth 
sowing* ** Student ” writes ‘•When seeds do not ger¬ 
minate, it is equivalent to a li^t seeding rate ” 

This IB true, but changes m depth of sowing give rise 
to changes not only m the percentage germination 
hut also m the time of germination It is my ex- 
penenoe that yield may be affected by both these 
factors. 

My description of the field at Aaralev as apparently 
vimfoim ” would seem to be justified by Dr Sanders* 
Htatement that ** This oscillation apparently arose as 
a legacy of the old praotioe of ploughing in high 
J idges *’ (italics minel-^ppeal was made tp the history 
of the field for an explanation of the curious periodicity 
1 am m complete agreement with the concluding 
]>art of ** Student's ** oommumoation, summed up in 
QiB own phrase, ** field trials must be capable of being 
considered a random sample of the practice, not of 
the theory, of agriculture^* This is too often over¬ 
looked by those who use special machinexy and 
methods for experimental work 

Thv Wbiteb or thb Abtiols 
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beryllium as the negative electrode against a tube of 
Acneson graphite filled with boron nitnde A spark 
between pure graphite electrodes gave the spectrum 
of Fig 1, 6, consisting of one single carbon line at 40 A 
in the first three orders 

Of the senes 1 *S - n “P in the hydrogen like spectra, 
there appear two lines of Be IV and one of B V The 
wave lengths in the table were calculated with regard 
to the fine structure according to the formula given by 
Penney,* and used aa standa^ 



Be IV 

H V 


y 

A 

y 

A 

2*P 

3*P 

1.317,084 

1,560,962 

76 926 
64 063 

2,068,247 

48 686 


As shown in the second table, the helium-like 
senes -n^P la considerably more strongly de¬ 
veloped The relative intensities can be estimated 
from Fig 1,0 



Be 111 

B IV 

0 V 

A 

y 

* 

V 

A 

¥ 

6*P 

lOO S6 
88 30 
84 76 
83 ig 
82 S7 

997,500 

1,132,500 

1,179,900 

1 202 too 
1,214,000 

0031 
52 08 

i 

1,058,100 

1,898,300 

40 28 

2,488,000 


From the senes of Be III the quantum defect for 
the iP terms is calculated as n - n’ = - 0 013 ± 0 001 
A comparison with He I and Li II mdioatee the 
jxumenoal value to be constant or slightly diminishing 
With mcreasiog atomic number The simple aasump- 
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tion of the same quantum defect for Be III, B IV, and 
C V gives the following term value* 



B IV 

c v 

n - n* 

- 0013± 0 002 

-0013jt0 003 

t 2>P 

433 300 j, 000 cm 

677,000 ± 2000 om » 

1 3*-^ 1 

193 400 ± 300 „ 


l^S \ 

2091 50011400 .. 

3,159,600 i 3300 „ 


Tile lonmmg [xitentials I *5 x 1 234 x 10 *, are in 
gocKl agroemont with the quantum theoretical values 
given by Hylleraas * m the formula 

IP :=I{h(^Z* ^;! + 03l466 0 0147 = 13 04 



B IV 

C V 

... ... 

I P Bpm tr 

tne(»r ' 

1 258 1 :l- 0 2 volta 

389 9 0 4 volts 

258 09 

390 12 


It 18 hoptMl that the accuracy will be considerably 
increased by measurements in higher orders and a 
more confident determination of the terms 

From the resonance line of C V at 40 A the region is 
completely hare of carbon lines up to 200 A , where 
the pnneipal senes 2 - n of C IV forms the limit 

of the L electron spoctnun Then, including spark 
spectra of sufllciontly high orders, the wide separation 
l^tween the K and L spectra, typical for the X rays, 
will also appear in optical spectra 

Bfnot EdlAn 

Physics Laboratory, University, 

Uppsala, Feb I 

» B Edlf^nandA Erirwn, Natuhf, IM 233, 1930, / Phy» 

• K Bkefoni VKutdlf /efUehr 81 737 M»S0 

• W U Bennuy, 1 hit MfUt 9, 661 , 1930 

< E A Hyllcraaft, NaiurwUM , 17, 082 1929 


Fluorescence of Mercury Vapour under Atomic 
and Molecular Absorption 

In the letter which appears m Natttbb of Jan 3, 
p 10, Lord Rayleigh discusses the excitation of the 
green fluorescence of mercury vapour by wave lengths 
near the resonance line X2637 The discontinuity 
of intensity of the fluorescent radiation along the 
beam of the exciting light leads him to admit the 
atomic as well as the molecular absorption The 
hypothesis of two kinds of absorption exciting the 
fluorescence was further confirmed by I,^rd Rayleigh’s 
investigation of the influence of the hydrogen ad 
mixture These experiments supjKirt the view that 
the fluorescence of mercury vapour m chiefly due to 
atomic absorption 

I sliould like to point out that this conclusion 
agrees with that which 1 have drawn from my experi 
menta on the influence of the magnetic field on the 
fluorescence of mercury vapour ‘ In •these expen 
ments the fluorescence was excited by the light of 
the mercury line X2537 The tube with the distilling 
mercury vapour was placed between the poles of a 
powerful ofectromagnot and the intensity of the 
fluorescent radiation was observed at different 
strengths of the magnetic field as measured at the 
place of oxeitation The variation of the intensity 
of the green fluorescence was found similar to that 
of tbe resonance radiation mve^igated by M Sohein ■ 
The maxima and minima of the intensity of both 
radiations appeared at equal magnetic fields, thus 
indicating tliati^o region oft the excitation of the 
fluorescence has exactly the Mne hyperfine structure 
SB the exciting line X2537 Hence tno only possible 
conclusion seemed to be that, in the excitation of the 
fluorescence of mercury vapour at moderate densities 
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by the line X2537, the atomic absorption forms the 
first necessary step of the excitation, 

The evidence of my oxpenments referred to above 
and tho recent work of I^rd Rayleigh are decidedly 
against the view often expressed that the fluoresoence 
of the mercury vapour should be produced by the 
molecular absorption alone ^ 

Hknryk Niewodniozanski 
Stefan Batory University, 

Wilno, Poland, Jon 30 

• ZniMchnftfUr Phyiik, vol 66, p 676 1920 

* AnnaU^ PAr«jfc, vol 05 p 267 , 1928 


Raman Spectrum of Hydrogen Peroxide 

The Raman spectrum of hydrogen peroxide 
(Merck’s perhydrol 30 wr cent solution m water) hai 
been photographed The prominent feature of the 
spectrum is the presence of a sharp Roman frequency 
of 675 accompanied by a weak component at 908 
The low value of the frequencies suggests that they 
arise from tho oxygen atoms, and as such may be 
compared with the O* oscillation frequency 1562 
obtained by McLennan (Trans Farad Soe , 25, 708 , 
1929) Tho large difference between the two values 
18 indicative of the fact that the oxygon atoms in 
hydrogen peroxide (HjOji) and oxy^n (O,) molecules 
respectively are bound differently Besides the above 
two frequencies, there appear other bands which ore 
lf)6S intense and sharp, the origin of which is under 
investigation A detailed discussion of the results 
obtain^ m relation to the structure of the molecule 
will appear elsewhere S Venkatkswaban 

210 Bow Bazar Street, 

Calcutta, Jan^ 17 

Resistance of Burytemorm tirundoidcM Nordqulst, 

a Brackish Water Copepod, to Oxygen Depletion 

The River Tyne estuary is polluted by crude 
sewage and manufacturing effluents to such an 
extent as to cause a sonous depletion in dissolved 
oxygen It is not unusual to find a complete absence 
of dissolved oxygen on isolated occasions during the 
summer months The number of normal estuanne 
organisms able to withstand these odverso conchtions 
18 very limited ^ Of these, Eurytemora hxnmdotdea is 
tho most abundant and the most hardy Its region 
of maximum abundance lies between 9 miles and 13 
miles from the nver mouth, in the area of heaviest 
pollution and most noticeable oxygen depletion At 
a survey held on July 22, 1925, it occurred plenti 
fully in regions where the dissolved oxygen was nil, 
as detemuned by the Winkler method ^ • During 
1929 I obtained it freely m the water sampler on 
occasions when the oxygen content was ajram nil 
(these remarks apply to the sampling depth of 6 ft ) 

There are, at the present time, several mveetiga 
tiona being made into the oxygen reqturemenis of 
certain marine animals It may, therefore, be of 
interest to place on record the following additional 
observations upon Eurytemora^ mode in^dentally ui 
the course of other work 

In addition to detormining the dissolved oxygen m 
eUu of the River Tyne at Newcastle, I have for tho 
past two years included an additional test described 
as the ‘ dissolved oxygen absorbed ’ This is a modifi 
cation by Jackson and Jee of tho tost reoommendfHl 
by the Koval Commission on Sewajro Disposal * A 
stoppered bottle of approximately 330 c c oapaot]^ 
is filled With the nver water (taking the usual pre¬ 
cautions to exclude all air) and * moubated * by oom^ 
plete immersion in water at air temperature for P 
penod of seven days The oxygen remaining w <t« 
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(emuned Under existing pollution oonditions» there 
are but few ooeasions m ux& Bummer when liie re- 
mdual oxygen exceeds nil Varying numbers of 
fjjurytemora are usually present in the nver water 
when sampled, and are thus included m the sample 
put aside for this teat The following table gives a 
looord of the ensuing mortality on these included 
(opepods for certain dates during 1930 




Oxygen remain 

1 


Oxysen in «Uv 

log After 

1 

l>ate tampled 

(gm per 

Incubation 

Eurytemora | 


100,000 gm ) 

<gm per 

1 


100,000 gm ) 

1 

May 23 

044 

0 046 

f Most alive, 

\ some dead | 

May 30 

0 24 

nil 

All dead < 

June 0 

0 26 

ml 

All dead i 

June 13 

0 14 

ml 

All dead 

June 20 

0 33 

ml 

AIL dead 

Aug 1 

0 60 

0 004 

/ Most dead, 

\ a few alive 

Aug 8 

0 76 

0*46 

All alive 

Aug 16 

0 74 

0 006 

/Few dead, 

\ most alive 
j 7 present at 
'I start, 7 still 

Sopt 6 

0 68 

0 004 



( alivo 


It IS to be noted that on foiu* of the mne occasions 
tho dissolved oxygen has been completely utilised by 
oxidisable matter, and no Eurytemora remained alive 
Toxic substcmoes may have exerted an influence in addi- 
tion to oxygen deficiency It is evident that, although 
the copepod is regularly taken in the nver under such 
renditions, it can survive total oxygen depnvation 
for short periods only Its presence in the nver at 
these times may be explained by the continual slight 
iu>ration of surface waters by river traffic, slight though 
tlia effect may be It is clear from the table that 
this copepod mav survive in brackish water, heavily 
[>olluted, when tne oxygen concentration is no more 
tiian 0 004 gm per 100,000 gm 

H O Barx 

Tho Dove Marine Laboratory, 

CuUercoats, Northumberland, 

Feb 7 

’ JomnMn, O M , The PUnkton of tho Kivor lyno EHtimry, Prve 
f ourMam Phuotoph 5oc , 8, 41 64 

* OIU, R , PoUntion of tho River Tyne, Kept Dove Marine Lab, 
im 28 

* JockooD, W J , and Jee, B C 9th Teea Report, Mtn Asiic and 
Hflh , Serial No 284, Report No 183 


Optimum Dimenslont of Short-wave 
Frame Aerials 

Bboaush of the mcrecuing use of short waves m 
present day wireless practice, many mvestigators have 
‘Studied the nature of the electromagnetic field at 
<listanoe8 lees than a wave-length from a radiating 
nntenna The importance of such mvestigations lies 
m the fact that a knowledge of the peculiarities of the 
fiold at these short distances enables designers of 
directive beam aenals to space correctly the imita of 
tho radiating and receiving systems For example, 
tor maximum forward radiation the ontical spacing 
between a hne of tuned radiatmg antennas and a lino 
tuned reflecting wires is now known to be 0 33 or 
tt 85 of a wave-length and not 0 26 of a wave-length 
as was originally supposed > 

The erroneous argument which leads to the result 
, that 0 25 of a wave length is the best pacing between 
a Hertzian dipole oaoiUator and a reflecting antenna 
bohind it, also leads to the conclusion that the best 
width of a frame aenal is 0 6 of a wave length A 
more ngoroua theoretical treatment shows that, for 
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a frame oenol, there are several differeilt ontieal 
widths and heights which depend upon the wave¬ 
length in use, and that none of these entioal veduee 
18 half a wave length Although the ontical dimensions 
are of little consequence m long wave work, they are 
of outstanding importance m the design of frame 
aerials for short waves, beoauso the resulting current 
for tuned aerials can be mcroasod many thousand¬ 
fold by designing the frame with the optimum 
dimensions Thus a H<iuare or circular frame is always 
less efficient than a correotly proportioned rectangular 
or elliptical frame of tho same area 

Since both tho optimum width and height are 
dependent on the wave length, it follows that the 
optimum area of a frame is also critical when used 
for wave lengths comparable with the dimensions 
In the current liteiature it has been assumed hitherto 
that tho larger the area of the frame, the greater will 
be the radiated power or the received current, but 
this is not so for short waves Investigations upon 
which we are now engage<l have shown, for example, 
that it IS possible to double the area of a tuned frame 
without increasing the signal strength, even when the 
ratio of the height to the width is tlie optimum value 
for the particular wave length in use This is shown 
in tho accompanying graph (Fig 1), which is based 
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on measurements made on 8 66 metros with a tuned 
frame capable of being ex{)anded m either or both 
dimensions The current values are those obtain^ 
when tho frame was adjuste<l to its optimum dimen 
sions, and hence tho currents recorded are the greatest 
that can be obtameci with a frame of the given area 
Thus the greatest ptissible current was ajifiroximately 
tho same whether the area of the frame was 10 or 20 
square metres, and this current was reduced by any 
change in the relative dimensions of these frames 
The ontical area was between 16 and 16 simare metres, 
and then tho maximum current exceeded that for 
frames of any other area In all oases the frame weui 
tuned to 8 66 metres 

A further point of interest is the fact that a frame 
designed for best resception on a given wave length is 
not the optimum shape for maximum radiation on 
the some wave length 

Aa we have ventured to think that these pre¬ 
liminary results may be of some interest, it was 
thought desirable to write tins bnef note now, but it 
IS proposed to publish the work m detail shortly, when 
the theoretical and experimental investigations now 
m progress are completwl 

L S Palmrr 
L L K Honkyball 

'file University College, 

Hull, Feb 26 


1 Se« pubUoatioiu In Great Britain by WUmotte and MoPetrie and 
by yalmer and Honeyball, In the United States by Enelund and 
Crawford, In France by Mesny, Chlrelx, etc in Germany by Mebaner, 
Goffie, and othen, and In RuMla by Tatarinofl and also by Flttolkon 
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The Manchester Literary and Philosophical Society 

Bj C L Babkss, Honorary Libranan 


rpHE centenary of a society being by common 
A consent an occasion for pnde, encourage- 
ment> and hopeful anticipation^ it follows that at 
a sesqui centenary these accompaniments should 
enjoy a proportionate increase With this od 
vantage in prospect, the Manchester Literary and 
Philosophical Society, founded in February 1781, 
will celebrate its one hundred and fiftieth anni 
versary on Tuesday, Mar 17, when Sir J J 
Thomson—himself a native of Manchester and an 
alumnus of Owens College—will dchver an address 
at 4 r M in the Athenaeum Hall An honorary 
member since 1895, he will be presented with the 
Society’s Dalton Modal, the last award of which 
was made in 1919 to Lord Rutherford, who, but 
for the call to Cam budge, would have been presi 
dent for that and the following year There will 
be a dinner the same evening in the Midland 
Hotel at 8 r M During the week, after Tuesday, 
the Society’s house, No 36 George Street, will 
be open to visitors from about 11am to 5pm 
The Society is one of the oldest of its kind 
in existence Ext lading the Royal Society, and 
various State aided academies in (Continental 
capitals, which are not on the same footing, there 
are less than half a dozen provincial scientific 
societies in the world with so long a history The 
house, purchased in 1799, has externally an old 
world flmpearance, with pillars in front and a 
porch, unely panelled m mahogany Internally 
it IS most attractive, and preserves an atmosphere 
of studious calm m a distnot long ago given up to 
commercial activities There are portraits in oils 
of Newton and Davy—copies of those in possession 
of the Royal Society—of Percival, Dalton, Joule, 
and other past presidents marble, bronze, and 
plaster busts . and a large number of engraved 
portraits or photographs of distinguished men of 
Boienoe 

Of Dalton rehes the Society has an unequalled 
collection Here are to be seen nearly all the 
crude chemical apparatus with which he worked , 
his meteorological observations, begun at Kendal, 
and continued for more than fifty years, many 
MSS of his papers , an orrery, a jplanetanum, and 
electrical appbanoes, his m^als, including the 
Copley Medal of the Royal Society, and a few 
articles of personal property 

Dalton came to Manchester in 1793, as * pro 
fessor * of mathematics—in which he had some 
skill—at the then new Manchester Academy He 

t oined the Society in 1794, and read more than a 
lundred papers dunng his half-century of member¬ 
ship From 1816 until 1844 he was president, 
but had previously filled almost all the other 
offices He supplemented an exiguous income by 
taking pupils (atrls 6d a hy lecturing, and 

writing bwks One on “ T?ne Elements of Enghsh 
Grammar” (1801) is said to have given him 
special satisfaction Though none but caretakers 
ever lived in the house, Dalton was allowed the 
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free use of a lOom m it, and a marble tablet 
commemorates the fact that hero, out of his ex 
periments and cogitations, the atomic theory was 
developed 

One of Dalton’s pupils, though a paralytic 
stroke brought the tuition to a premature end, was 
James Prescott Joule, who worthily upheld the 
Society’s prestige for about thirty years after 
Dalton’s death in 1844 Two of the thermo¬ 
meters, with very large bulbs, very narrow bores, 
and nearly a yard long, used by Joule in lus re¬ 
searches, are still carefully preserved, and when 
compared with a standard Tonnelot thermometer 
by Sir Arthur Schuster, about forty years ago, 
were found to be surpnaingly accurate * 

The Society founci a liberal benefactor in Dr 
Henry Wilde, whose name is inseparably associ 
ated with the dynamo He enlarged, improved, 
and strengthened the premises, and provided a 
substantial endowment 

Though these throe names are more closely 
connected with the Society’s history than any 
others, the bond between it and Owens College, 
afterwards the Victoria Umversity of Manchester, 
which began ui 1851, has always been very close 
Among presidents from one or other of these 
bodies may be mentioned Roscoe, Crawford 
Williamson, Balfour Stewart, Sir Horace Lamb, 
Osborne Reynolds, Sir W Boyd Dawkins, H B 
Dixon, F £ Weiss, Elhot Smith, S J Hickeon, 
Sir Henry Miers, and W L Bragg 

Nor have distinguished non academic members 
been waning To dive into the past for a mo¬ 
ment, Dr Thomas Percival, M D , F R S , the 
leading spmt among the founders, and president 
for several years, was a fnend and correspondent 
of Benjamin Franklin, two of whoso oommunloa 
tions, on meteorological matters, were read m 
1784 The Rev Wiibam Gaskell, whose sterling 
merits have been echpsed by his wife’s greater 
fame, was a member, and Wilham Stur^n, 
inventor of the electro-magnet, also W^am 
Henry (Dalton end Henry’s law is still on the 
chemist’s statute book), Stanley Jevons, and James 
Nasmyth, of steam hammer fame To these may 
be added the Rev T P Kirkman (a distmguished 
mathematician whose name recalls the problem 
of the fifteen school-Mls), John Hopkin^n, Sir 
Joseph Petavel, and H J G Moseley, whose un¬ 
timely death m the War is still mourned , and 
even so the list is incomplete It is worthy of 
note that Eaton Hodgkinson and Sir W Pair- 
boirn, both presidents m their day, were the two 
upon whom Robert Stephenson chiefly relied 
wnen planmng the Bntannia and Conway tubular 
bndgBS, one worked out the calculations, the 

* The Becular rOe tn the freezing point of theee UutnimeiiU 
examined both bjr Joole nnd Schtuter A more recent teet by Dr X, R, 
Axbworth (Jourfialqf ScietUViA/ftrtfUMMihr, Nov 1980) iho«i Ut*c tS 
the prlsclpiU thermometer the reeding le 1( 43 of the nrbttimiy 
dlvMoDft, or 0 00" 0 higher than In 1B44 It appean to bo ftpptpfMbiag 
n limit exponentUiUy 
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other provided the metal wcn-k In more recent 
times, R D Darbishire, Sir W Bailey, Charles 
Bailey, Cosmo Melvill, and Dr H Levinstein have 
occupied the chair Mr C E Stromeyer has 
hold office smoe 1929 

The Society issues an annual volume of Memotra 
and Proceedtnga, and many valuable papers are 
cnshrmed therein, os is testified by their inclusion 
in the Royal Society’s catalogue 

A special lecture, to which a premium is at¬ 
tached, 18 given once a year, and such men os 
Sir George Stokes, Sir Michael Foster, Sir Wilham 
Ramsay, Dr Ehe Metschmkoff, Prof F Soddy, 
the late Lord Rayleigh, Sir Joseph Larmor, Sir 
Charles Parsons, Sir William Bragg, and others of 


equal note, have responded to the Society's invita¬ 
tion Sir J J Thomson’s name is still to be added 

No mention of the Society would be complete 
without a reference to its library of 44,000 volumefl, 
consisting mainly of the transactions of other 
scientific societies and institutions throughout the 
world These have boon acquired by purchase or 
exchange over a very long period, and in most 
cases are complete, or nearly bo The library is an 
outlier in connexion with the National Central 
Library 

It iH hoped by this celebration to extend the 
Society’s influence and niembership, and to make 
more widely known a record of which it has every 
reason to be proud 


Expenments in Locomotive Desig^n 


I N a paper on “ High Pressure Locomotives”, 
read before a crowded meetmg of the Institu 
tion of Mechanical Engineers on Jan 2d, Mr H N 
rjresley, the chief mechanical engineer of the 
London and North-Eastern Railway, gave an 
account of the vanous high pressure locomotives 
constructed m the Umted States, Germany, 
Switzerland, and England since 1024 Prefacing 
his remarks by observing that at no time during 
the history of the steam locomotive have such radi 
cal changea been introduced os during the petst ten 
years, he said that m Great Britain alone there are 
23,000 looogfiotives, on which a sum of £45,000,000 
per annum is expended on maintenance, renewal, 
and running About 25 per cent of this is the cost 
f)f fuel and another 25 per cent the cost of mainten 
ance and renewal It will be noted that the expense 
in mamtaimng locomotives is equal to the cost of 
the great quantity of coal they consume From 
this it is clear that there is a wide field for economy 
if both the coat of fuel and maintenance can l>e 
reduced 

In locomotives with the type of boiler as de 
veloped from that incorporated m the Hockei by 
Stephenson, boiler pressures up to 325 lb per 
in have been experimented with but 250 lb 
per sq in IS approximately the maximum pressure 
which can be corned in such boilers, having regard 
to the cost of maintenance It twk a hundred 
ears to moreoso the pressure from 60 lb to 250 lb , 
ut dunng the last few years pressures have leant 
up to 460lb , 900 lb , and oven 1700 lb But while 
high steam pressure gives greater economy in fuel 
consumption, it demands complications m design, 
and care has to be taken that economies in fuel 
are not absorbed m the moreased cost of mamten 
/inoe of the boiler and of the machine as a whole 
In all the latest high-pressure locomotives, recipro 
eating engmes have been adopted and the use of a 
compouna engine or of a uniflow engme is essential 
Two-, three-, or four-cylinder compound engines 
have all been used m one or other of the engines 
described 

In the Umted States, the Delaware and Hudson 
Railway m 1924 built a mam line locomotive with 
326 lb j^^ure with a two-cylinder compound 
engine This locomotive, named the Horatio A Uen, 

No 3202 /Vol 127] 


was followed by the JoAw B fervts (1927) with 
4<)0 lb prciisure and the Javiea ArrhJ)ald (1930) 
with 500 lb pressure Tlie weight of these engines 
18 between 150 and LK) tons In all three loco¬ 
motives the ban el poition of the boiler differs little 
from the usual type The firebox, however, is 
formed by flat front and hack water spaces joined 
by four circular drums two upper and two lower 
At the two sides of the firebox space are water 
tubes connecting the upper and lowoi drums, while 
the roof of the firebox is formed of tubes joining 
the front and back water spaces With this type 
of boiler about one third of the o\aporative heating 
surface is m the firebox, instead of only about 
one tenth as in the ordinary boiler Superheaters 
are used giving a steam temperature of 700'’- 
760'’ F 

The German engines are known respectively os 
the Schmidt Henschel three cylinder compound 
locomotive and the Schwartzkopff-Ldffler three- 
cyhnder locomotive The first Schmidt-Henschel 
locomotive was built in 1926, and since then four 
others have boon completed oz are under construc¬ 
tion The high pressure locomotive of the London, 
Midland, and Scottish Railway is of this type Four 
of the engines work with steam at 85B lb and the 
other at 900 lb The boilers of these locomotives 
consist of two—or, perhaps more correctly, threj 
distinct parts Steam for use in the cylinders is 
generated in two separate boilers working at 
850 Ib and 200 lb respectively, but the greatest 
novelty in the arrangement consists of the method 
of heating the high pressure boiler All around 
the firebox are water tubes which are connected 
to elements m the high pressure boiler, the elements 
and the tubes forming a closed circuit partially 
filled with diHtilled water Owing to the heat of 
the fire, saturated steam is general^ m this circuit 
at 1200 1600 lb pressure, and this very high pres- 
sure steam is used as a medium for heating the 
water in the high pressure boiler One advantage 
of this arrangement is that, owing to the use of 
distilled water, there is no scaling or corrosion to 
cause overheating of the tubes The weight of the 
^st Schmidt Henschel locomotive was only 91 tons, 
bnt one now under construction for the Canadian 
Pacific Railway will have a weight of ^)6 tons 
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The Schwartzkopff - LOffler locomotive with 
Bteam at 1700 lb pressure is of still more novel 
oonstruotion The boiler is a most complicated 
system of tubes and drums with a very large 
number of joints and connexions, and it is diffioult 
to believe that such arrangements can ever become 
standard piactice Here again there are two 
distinct boilers, one working at 1700 lb supplying 
steam to the two high pressure cylinders and the 
other working at 225 lb pressure supplying steam 
to the single low pressure cyhnder Neither of 
these boilers is subjected to the heat of the fuel or 
gases, the heat for the high pressure boiler being 
obtained from highly superheated steam generated 


m a high pressure superheater surrounding the fire 
box, while heat for the low pressure boiler is obtained 
from the steam exhausting from the two high-prea 
sure cyhnders The locomotive of this type W6W 
built for the German State Railways in Apnl 1930, 
but IS apparently not runmng at the present tune 
The Swiss engmo known as the Winterthur 
high-pressure locomotive was completed about 
the end of 1927 The locomotive wei^lis about 
90 tons and is fitted with a three-cylinder uni 
flow engine with cam-operated poppet valves, and 
exhaust passages round the middle of the cylmders 
Steam is generated at 850 lb pressure m a water 
tube boiler with one large upper drum and two 
small lower drums Walls of water tubes form the 
udes of the firebox and other water tubes partially 
fill the flue space, which also contains a superheater 
and a feed heater Tnals of the locomotive have 
been made in Switzerland, Aus^ffia, and France, and 
during some recent runs a coal consumption of 
about lb per draw beu" horse power was recorded 
About half of Mr Greeley’s Mper was devoted 
to the Amencan, German, and Swiss locomotives, 
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while in the second part he gave an account of 
the locomotive No 10,000 which has been b^t 
to hiB designfrfor the Ixindon and North-Eastern 
Railway The steam pressure m this locomotive is 
450 lb per sq in Completed m 1929, No 10,000 
has since worked trams of more than 500 tons 
weight for long distances at express speeds with 
consistent success and reliability There are 
indications that it will prove more economical m 
fuel than express engines of the normal type, but 
economy in maintenance costs will only be ap¬ 
parent after the engine has run for some years 
In this locomotive there are two high pressure 
cylmders and two low pressure cylmders As in 
the other locomotives, the greatest 
interest lies in the boiler, which 
IS the outcome of the oollabora 
tionofMr Grosley with Mr Harold 
Yarrow The boiler (Fig 1) is 
essentially a variant of the well- 
known and very successful boiler 
first invented by Sir Alfred Yarrow 
for fast naval vessels In loco 
motive No 10,000 there is a smgle 
upper steam dinim about 28 ft m 
length and 3 ft in dieuneter and 
two pairs of lower water drums 11 
ft and 13J ft in length respect¬ 
ively—one pair for the sides of the 
firebox and one pair for the sides 
of the flues Curved water tubes 
nm from the four low^r drums to 
the upper drum The distances 
between the steam drum and the 
water drums at the firebox end of 
the boiler are such that the lines 
joining the centres of the drums 
approximately form an equilateral 
tnangle The water drums in the 
flue space are much closer together 
One interesting feature of tne de¬ 
sign IS the method of supporting 
the upper drum from the engme frammg, so that 
while It 18 prevented from moving vertically or 
laterally, it can expand and contractToimtudmally, 
while another is the means adopted for ensuring 
the deposition of the mud in the drums and not m 
the tubes Experience has shown that the boiler 
can be worked for a much longer penod than the 
ordmary type of boiler before requiring washing 
out, and ^though there are 1536 TOinta at which 
the tubes have b^n expanded mto tne drums, there 
has been no ceuae of leakage 
The anoiUanes to the boiler include a feed 
heater and a superheater, while by surrounding the 
whole boiler with a double ceusing through iraioh 
the air can circulate, all the air for combustion can 
be preheated to about 260° F 
A feature of the locomotive which has caused 
public comment is the forward end, where a idiort 
funnel is housed between blinker plates Tluf 
arrangement was adopted as the reemt of exper{« 
meats made by Prof W E Dolby with the obje^ 
of finding some means of keeping smoke and stem 
clear of the cab windows 



Kio 1 —Boiler, oonetniotort by Meiere Yarrow and Oo , Ltd , of Uie L K B B locomotive 
Ho 10,000 By courtcuy of Meaare Yarrow and Co, Ltd 
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Water Pollution Research 


M aintenance of the punty of our nvers 
and streams becomes of increasing social 
importance with the growth of industry, of popula¬ 
tion, and the consequent use of water to carry 
away waste products 

On one hand is the desire to preserve the 
amemtiea of the country, to preserve fisheries pro 
viding open air recreation to many and a valuable 
yearly yield of salmon from several of our rivers, 
to meet the increasing demand for water of good 
quality for domestic and industrial use requiring 
neither expensive treatment to free it from the 
effects of pollution nor long and expensive pipe 
lines to bring it from distant unpolluted sources 
On the other hand lies the necessity of disposmg 
of sewage and trade effluents in the most oconomi 
cal manner, without overburdemng the nvers with 
putrefiable or poisonous discharges Rivers can 
deal with relatively large quantities of such dis 
charges, since they are soon oxidised after sufficient 
dilution in a stream of well oxygenated water, but 
when this is overstepped, death of fish, noxious 
smelhng by-products, and the growth of fungus on 
the river bed result 

Pubhcity has done much to allay the natural 
increase of harmful pollution dunng recent years 
Many problems have ansen When does pollution 
become so harmful that it is to the interest of the 
community to purify particular effluents, and what 
are the most economical means of doing so ^ Is it 
possible to do so in sufficient degree to restore or 
maintain the amemtiea of a river without putting 
an undue burden upon an industry or upon the 
local rates ? In order to decide such questions, 
exact and accurate information, often of a very 
vaned nature, is frequently requu^ 

In the " Report of the Water Pollution Research 
Board, 1929-1930 an account is given of several 
investigations now m progress In order to obtain 
information of general application, especially con 
cernmg the effects on a river of sewage and trade 
effluents of various kinds and the quantity which 
can be allowed to enter without unduly retarding 
the process of aelf-punfication, it was decided 
several 3 rear 8 ago to moke a thorough survey of the 
flora, fauna, and water of a typical nver, and their 
variation throughout the seasons For this purpose 
the River Tees and its estuary were chosen The 
present Report gives a short account of the first 
year’s work 

The head waters pass withm half a mile of the 
I iver’a source on to a limestone bed, where in the 
< ourse of only a few yards the pH value rose from 
i to 7 The water remains at al^ut this value until 
it mixes with the more alkalme sea water in the 
‘ atuary, throughout which the mixed waters oscillate 
f lackwards and forwards with the tides In addition, 
^ Circulatory system is set up, the ebb tidal stream 
being strongest at the surface and the flood tidal 
stream strongest at depths below one fathom This 
I a very marked when much fresh water enters the 
' atuary Ufotter suspended in the water of the 
'^pper layer has a residucd movement seaward, 
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while matter suspended m the lower layers has 
a residual movement towards the head of the 
estuary 

Above the estuary the nver suffers httle pollution 
except from one tributary Senes of obsorvations 
throughout penods of twenty-four hours have been 
made to determine the changes in the nver water 
and m the quantities of dissolved gases dunng the 
day and night Diurnal vanations were found m 
the number of bacteria and dissolved mtrogenous 
compounds in the water, further investigations 
are being made with the aim of finding an explana¬ 
tion of this phenomenon 

The central portion of the estuary between 
Stockton and Cargofleet receives the discharge of 
many industrial effluents and the untreated sewage 
from 275,000 inhabitants, which gives rise to a 
heavily polluted zone oscillating up and down the 
estuary with the tides The effluents undergo 
oxidation at the expense of the dissolved oxygen in 
the water, which may fall to below 20 per cent of 
saturation value during the summer, the raimmum 
found during 1929 being 6 per cent in the central 
part of the polluted zone Life is almost absent in 
this portion of the nver, where the bottom living 
animals and plants are also expo8e<l to the greatest 
changes m salimty, whde numerous species bcour 
above it and below Vanous marine fishes have 
been found dead and dying at the lower end of this 
polluted belt, and great numbers of salmon smolt 
at the upper end as they enter it during their 
migration to the sea From the results obtained 
during the first year of the survey, the general 
changes in the composition of the river water at 
different times of year, and under different con¬ 
ditions of rainfall and states of the tide, have been 
ascertained The nature of many effluents has 
been examined Their poisonous constituents and 
influence on the water and fauna of the estuary 
continue to be the subject of investigation, which 
has proved increoamgly fruitful during the second 
years work 

The Report deals next with the punfication of 
effluent from beet sugar factories By using over 
again the wash water and by biological filtration 
of the effluent, this can now be rendered relatively 
harmless The expenments have demonstrated 
the conditions under which percolating filters con 
be operated satisfactorily thoughout a beet sugar 
campaign for the requisite punfication of pulp press 
hquor, smtably diluted with nver water or with 
effluent from the filters 

The parts played by vanous organisms present 
in the niters continue to be investigated, with the 
object of isolating pure strains specially active in 
decompoamg and oxidising the substances present 
m the effluents It is noteworthy that the work 
has led to the discovery of new strains of mtnf 3 ring 
l^tena which belong to neither Nttrosomonas nor 
N%tfOCOCCU8 

The changes taking place m the zeohte process 
of Water softening and the treatment of corrosive 
and ^plumbo-solvent waters ore also the subject of 
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reaearch Water mams sometimes become bo 
corroded that they burst when under pressure, or 
deposition of organic and inorganic substances may 
take place to such an extent os to dimimsh seriously 
their water carrying capacity There is a lack of 
exact information, not only as regards the best 
treatment of the plum bo solvent waters, but also 
on the variation of this plum bo solvent character 
with the composition of the water 

For the most economical working of the activated 
sludge process of so wage disposal, more precise know¬ 
ledge of the various factors involvetl is required 
As the relative importance of the parts played by 
the bacterial and the physico chemical changes is 
unknown, exiienmonts are being made with sewage 
effluent froerl from bacteria An investigation is 
also being earned out on the dissolved colloids and 
the conditions which affect their quantity and 
nature 

Although much of this varied research is still in 
the initial stage, it is abundantly clear that it 
cannot fail to yield many facts of scientific interest 
as well as of practical importance The work of 
the Board on the treatment of effluents from beet 
sugar factories has already provided a solution to 
an urgent social problem 

The Committee appointe^l in May 1919 by the 
Ministry of Transport and the Ministry of A^n- 
culture and Fisheries to investigate the question 
whether tarred roads are harmful to fisheries, 
hoe also published a reiwrt * contaimng a wealth of 
experimental results The toxicity towards fish of 
aqueous extracts from various tars has been in 
vestigftted, and also the toxicity of their various 
poisonous constituents, phenol and higher phenols, 
bases such as ammonia and quinoline, and hydro¬ 
carbons such as naphthalene Similar experiments 
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have been made with the drainage from tarred 
surfaces, which lose much of this toxic property 
after the first heavy rams have washed out the 
more soluble substances 

The major expenment consisted in passing the 
ram washings from an area of tarred road into small 
ponds stocked with trout, through which there 
was a flow of fresh water These tnals proved that 
undiluted washings from the freshly tarred roadp 
were deadly to fish—unless diluted, for safety, with 
about ten times their volume of unpolluted water 
The subsequent drainage from the road was less 
toxic, but rose again where the surface began to 
disintegrate Parallel trials were made with rain 
washings winch were stored or allowed to pasfi 
through a filter of cut turf, it being known that the 
phenols constituting tar acids and naphthalene 
are broken down by the action of bacteria which 
occur in soil In both i ases the treatment wae 
found to reduce the mjuuous character of the ram 
washings 

As a result of these investigations, mostly earned 
out between 192(1 and 1922, and the expenence 
gained by this Committee, the Ministry of Transport 
warned all rood aiithonties against the use ot 
unsuitable tars on roads draining directly into 
streams It cannot be doubted that there has been 
a diminution m destruction of fish during the last 
SIX years The investigations are still proceeding, 
and include the examination of samples of home 
produced coal tar preparations which aim at being 
non-toxic, and so able to replace bitumen without 
danger to fishenes H W H 

* ' Report of tho WaU»r Tollutlou Roteorch Hoard for the year endod 
itine 30, 1930” Deimrtment of Scientific and InduaUlal aoteatch 
H M Stationery Office, 1930 

* ** Petalled Biological and Chemical Eenorta on Tara used for Boad 

Surfacing Ministry of Transport and MlnUUy of Agriculture and 
Fisheries H M Stationery Office, 1030 2# 6d 


Obituary 


Lt Col Sir Richard Tbmplb, Bart , C B , C I E 
E i*egret to lecord tho death of Lieutenant 
Colonel Sir Richard Temple, the distin 

f uishod Oriental scholar, which took place on Mar 
, at Territet, Switzerland Sir Richard Temple 
was born at Allahabad on Oct 16, 1860, and was 
educated at Harrow and Trinity College, Cam 
bndge He joined the Royal Scots Fusiliers in 
1871, and after six years’ service in India was 
transferred to the Indian Army, serving in the 
38th Dogras and Ist Gurkhas After a distin 
guished miUtary and administrative career, m which 
he served in Afghamatan and Burma, m 1896 he 
was appointed High Commissioner of the Adamana 
and Nioobars and superintendent of the Penal 
Settlement of Port Blair, a post which he held until 
his retirement in 1904 On his return to England, 
Temple settled on his family estate m Worcester 
shire During the War, os chairman of the Wor 
c^tershire Temtonal Association, he took an active 
part in the reoffiiting, organisation, and training 
of reinforcements, and he atso worked hard in con¬ 
nexion with the St John’s Ambulance Association, 
of which he was assistant director, his war servioes 
being recognised in 1916 by the award of the C B 
Sir Richard Temple was a quick and mdefatigable 
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worker A busy official career wluoh would have 
left most men little leisure only served to afford 
him opportunities for increasing the range of hie 
knowledge There were few matters connected, 
however slightly, with Indian culture on which 
he was not qualified to speak as an expert—history, 
rebgion, ethnology, linguistics, numismatics) arch- 
CBology, or folk loi*e His census reports for Burma 
in 1891 and the Andamans and Nicobars for 1901 
contain many noteworthy contnbutions to the 
folk lore and ethnology of these districts He hod, 
however, long before, taken a recogmsed place as 
an authonty on folk-lore by his “ Legends of the 
Punjab ” (1883-1890) and his notes to Mrs Flora 
Anme Steel’s ‘ Wideawake Stones ” (1884) He 
had also founded and eibted Punjab Nates and 
Queries In Burma he made a sfiecial study of the 
Burmese belief in spirits, revising Burnell’s Devil 
Worship of the Tuluvas ”, and publishing his 
own study of “ The Thirty-Nine Nats ” He sJso 

collaborated with the late E H Man m a work.on 
the languages of the Andamanese, and he elaborated 
a “ Theory of Universal Grammar apphed to 
Savage Languages ”, a scheme of which the 
have not been fully recogmsed An equal onghiality 
was shown in his studies of the currency systems m 
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backward peoples, which he mauitamed gave a 
key to the undwtanding of their oultore Here 
again the aouteness of Temple's views has been 
appreciated by only a few exj^rts 

Temple was the author of many contributions 
to learned periodicals, and his wide range of 
knowledge made him an ideal editor of the records 
of early travellers and historians He was re 
sponsible for volumes produced by both the 
Hakluyt Society and the Indian Records senes 
He also inspired others, and his reports as High 
Commissioner of the Andamans contain valuable 
notes made by his officers on pumtive expeditions 
and visits of inspection among the, at that time, 
lesser known Andaman tribes But his greatest 
service to Indian scholarship was the foundation 
of the Indian Antiquary in 1884, of wluch he 
continued to be editor-m chief up to the time of 
hifl death, publishing it at his own expense In 
the mass of material which appeared in its pages, 
invaluable to the student of Indian culture, Temple 
loaves a monument which will endure for all time 

On his retirement, Temple continued his literary 
and scientific activity with unabated energy In 
1913 he was president of Section H (Anthropology) 
of the British Association His presidential address 
on “ Anthropology ew a Practical Science ” was 
made the starting point in a campaign of which he 
was the leading spirit m pressing for State aid for 
anthropological studies This was interrupted only 
by the War In 1920, when he was a member 
of council of many learned bodies, he was also 
appomted director of the Royal Asiatic Society, 
and m 1928 he was president of the Jubilee Congress 
of the Folk lore Society Unfortunately, the state 
of his health after the War obhged him to reside 
for the greater part of each year in Switzerland , 
but this had little perceptible effect on the volume 
of his work He continued to produce innumerable 
paTOrs and notes based upon the material he had 
collected in his earlier years At the time of his 
death, he was also engaged on a senes of mono 
graphs on Indian Muslim saints, in alphabetical 
order, of which two sections, from A to H, are 
complete His mental vigour, his memory, and his 
mastery of detail were unimpaired to the end 

Prof J S Dunkerly 

Thb untimely death in his fiftieth year of Prof 
John Samuel Dunkerly, of the University of Man 
Chester, inflicts a distinct loss upon Bntish zoo¬ 
logical science Evading publicity, and having to 
bis credit only a comparatively small volume of 
pubhshod research work, he aroused full appreoia 
tion of his oapabilities only in the minds of the 
comparatively few with whom he worked in close 
intimacy 

Dunkerly owed the mam part of his zoological 
troinmg to the late Prof E A Mmchin, from whom 
he inherited alike his most conspicuous strengths 
and weaknesses as an mvestigator—feustidious care 
m matters of techmque and accuracy of observa¬ 
tion, combmed with a modest diffidence m his own 
powers which was apt to result In hesitancy to 
commit himself to the ready acceptance of conclu- 
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sions, either hia own or those of others His outpui 
of published research work suffered disasUoui 
interference by the War, in which he did splendic 
service os a combatant officer—first in the Camer 
omans, then in the Machine Gun Corps, and finall3 
m the Royal Air Force until shot down during th< 
closing year of the War The wound then receivec 
result^ in severe septiofieraia which left him per 
maiiently crippled and subject from time to time tc 
attacks of severe illness and much suffering Thost 
who were privileged to work with Dunkerly during 
his later years developed a profound admiratior 
for the gay and hght hearted courage with which 
he faced his troubles, never losing heart until the 
very end 

Dunkerly's published researches, comparatively 
small 111 amount, deal mainly with obscure Pro 
tozoa The Flagellata took first place m his interesl 
during earlier years, and ho devoted much time 
to the investigation of Choanoflagellates and oi 
the protozoan parasites infesting the alimentary 
canals of insects latterly his interests centred 
rather on the Myxosporidia He made the first 
study of Agarella, a common parasite of the testie 
tubules of Lepidostren, and upon this work he 
eventually based his most important contribution 
to the hterature of protozoology—his study of the 
development and relationships of the Myxospor 
idia—published m the Quarterly Journal of Micro 
scoptcal Science for 1925 In this interesting and 
suggestive paper, attention is directed to the 
parallelism m structure between the Myxospor 
idian, m which the arambula—the essential re 
productive element—is enclosed in complicated 
multinucleate arrangements of an accessory kind, 
the whole forming the charactenstic and complex 
‘ spore', and the Motazoon, in which the reproductive 
material or gonad is contained within the multi¬ 
cellular soma There is, of course, no suggestion 
of a Myxospondian ancestry for the Metazoa the 
thesis supported by Dunkerly is simply the very 
interesting one that the origin of the Metazoan 
type was, as m Myxosporidia, a development of a 
body or soma, originally for protection of the real 
individual organism represented by the germ or 
gonad ” 

From 1911 until 1929 Dunkerly held the post of 
lecturer on zoology in the University of Glasgow, 
where his efforts met with high appreciation, and 
where he showed himself to be a teacher of unusual 
gifts and power of arousing interest on the part of 
his pupils In 1926 he was appointed to the Beyer 
cham of zoology at the University of Manchester 
on the retirement of Prof S J Hickson 

Durmg the closing months of 1930 Dunkerly 
seemed to be at last restored to a fair measure of 
health and strength He had completed the per¬ 
sonnel of his jumor staff and was lookmg forward, 
with their loyal and enthusiastic help, to being able 
to run his Uruveraity department at the highest 

S 38 ible level of efficiency It was shortly after 
nstmas that there became apparent the first 
foreshadowings of the approaching tragedy, in the 
form of symptoms pomting to some obscure infeo- 
tign of the pons region of the brain 
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News and Views. 


Du Waltjer RasiflNHAiN, who has beou Hiipennten 
dont of the Metallurgy Department of the National 
Physical Laboratojy for the past twenty iive years, is 
leaving the Laboratoiy in June to take up consulting 
work As a skilled physicist and microscopist, as well 
as metallurgist and engineer, Dr Kogenhain has added 
greatly to the instrumental moans at the disposal of 
the metallurgist for the prosoontion of his researches, 
while his close acquaintance wjth modern develop 
mente m physics has enablfnl him to bring the latest 
knowledge of atomic structure to boar upon the 
Bj)Ocific problems of the metallurgist A large amount 
of original research is associated with his nartie 
especially iii relation to the physical structure of 
metals and alloys and tlie mechanism of faihnre 
under stieas Be>fore and during the War he was 
largely r<^Hf>onsible foi the develoi)ment of liglit alloys 
as ustxl in aircraft constiuction and for parts of 
explosion engines Jn tins tonnoxion, ho investigated 
the mechanism of ago hanlenmg, and introduced 
improved mctliods of coasting He gave much atten 
tion to the production of metals m a high state of 
purity, for example, chromium, manganese berylhum, 
and iron—the last in paiticular, for the purpose of 
the researches on iron alloys earned out for the Alloys 
of Iron Research Committee of the Institution of 
Moohanical Engineers Last year lie was awarded 
the Bessemer Gold Medal of the Iron and Steel 
Institute In connexion with his metallurgical work 
It was necessary to give much time to the study of 
special refractories, and many imj^rovements m labora 
tory furnaces and in metallurgical processes dependent 
on the use of better refractory materials are due to 
hi8 initiative Dr Rosenham has acquired on mter- 
national reputation as a metallurgist 

Ma C Davies Sherbobn has had the degree of 
D So Konorut causa conferred uiwn him by tlie Uni¬ 
versity of Oxford in recognition of his work on the 
“ Index Animaiium ”, the final parts of which are 
now ready for, if not ewtually passing through, the 
press It IS just forty years since Dr Sherbom began 
his self imposed task of providing an mdex to the 
scientific names that have been given to animals by 
systematic zoologists since the time of Linmous The 
first part, containing the names pubhshed between 
1758 anS 1800, was issued by the Cambridge Univer 
81 ty Press, as a volume of 1254 pages, in 1902 The 
publication of the second section, bringing the record 
down to the year 1860, was begun by the Trustees of 
the British Musoiun in 1922, and twenty four parts 
have been issued since that time, containing m all 
6118 pages and carrying the index to midway through 
the letter ‘ S * The total number of names so far 
indexed amounts to more than 400,000 These figures 
give some impression of the ihognitude of the task 
When it is added that the names had to be collected by 
labonously soarchyig tho files of innumerable scientific 
penodioals and separate worfes, many of them rare 
euid difiicult to obtain, and that questions of author 
ship and date of publication often involved prolonged 

difficult researches, it seems *nlmo6t incredible 
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that the task should have been aceomplished single* 
handed Every one with experience of bibbographi* 
oal work will appreciate the courage required to plan 
such an undertakmg, and the tireless industry and 
self sacrificing devotion that could alone carry it to 
completion Zoologists of the greatest eminence all 
over tho world have borne testimony to the value 
of Sherbom*fl work, and letters expressing the moat 
imqualifieil appreciation have recently been received 
from Stockliolm, Copenheq^en, Berhn, Frankfort, 
Pans, New York, and Washington His many fnends 
in Groat Britain and abroad will learn with pleasure 
of the high, but abundantly mented, distinction that 
has been conferitnl upon him 

The following wore elected follows of tho Royal 
Society of Edinburgh at a meeting held on Mar 2 
W A Bain, assistant in the department of physiology 
of the Umversity of Edinburgh , W M Baird, fellow 
and past president of the Faculty of Surveyors of 
Scotland, Dr T P Black, head of mathematics 
department. Trinity Academy, Leith , Prof^ J A 
Carroll, department of natural philosophy, Umversity 
of Aberdeen, Dr J M Cowan, assistant keeper. 
Royal Botamc Ganlen, Edinburgh, J Cnohton, 
assistant superintendent. Meteorological Office, Edin- 
'burgh, Dr Sheplierd Dawson, pnnoipcd lecturer 
on psychology, Traimng C>oIloge, Glasgow, Philip 
Eggleton, lecturer m biochemistry m the department 
of physiology, University of Edinburgh , Dr W R 
D Fairbaim, consultant physician and lecturer m 
psychology^ Umversity of Minburgh , Robert Grant, 
publisher (Oliver and Boyd, Edinburgh, Gurney 
and Jackson, London) , Dr J R Greig, director. 
The Moredun Institute Ammal Disecises Research 
Association, Qilmerton , J Henderson, manager and 
secretary, Edinburgh Assurance Co ^ Ltd , Prof T 
Johnson, Tomeg, Hill view, Corstorphme, Dr J du P 
Langnalie, lecturer m pubho health. University pf 
Edinburgh , N M H Lightfoot, lecturer in mathe¬ 
matics, Henot Watt College, Edinburgh , Dr W J 
MoCallien, lecturer m geology. University of Glasgow , 
Dr W H MoCrea, lecturer m mathematics, Umversity 
of Edinburgh, Dr J B MoDougall, medical director, 
British Legion Village, Preston Hall, Kent, J 
Mason, veterinary research worker, London , F C 
Hears, architect, 3 Forres Street, Edinburgh , Dr A< 
Nelson, lecturer in agricultural botany, Umversity of 
Edinburgh , Dr J Phemistcr, semor geologist, KM 
Geological Survey of Scotland , W Robb, director 
of research, Scottish Society of Research m Plant 
Breeding, Corstorphine, Midlothian, H S Ruse, 
lecturer m mathematics, University of Edinburgh , 
J J M Shaw, lecturer in surgery and clinical surgery, 
Umversity of Edinburgh , J F Shearer, lecturer m 
natured philosophy, Umversity of Glasgow , G A 
Steven, assistant naturalist at the Plymouth Labora¬ 
tory, Manne Biological Association of the United 
Kingdom, Dr C P Stewart, lecturer m genemf 
biochemistry, University of Edinburgh, D Cle^om 
Thomson, l^ottish regional director, British Broed- 
castmg Corporation, Dr W J Walker, research 
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cheanist, HJtf. Foel Reeearoh Station, East Green 
wioh, London , Prof John Walton, department of 
botany, University of Glasgow , Right Hon T B 
Whitson, Lord Provost of the City of Edinburgh , 
Dr J Wishart, statistician, Rothamsted Experimental 
Station, Herts 

On Mar 2, the House of Commons passed, by a 
large majority, the second reading of a bill to regti 
late the protection of grey seals in British waters At 
present the grey seal is protected during the greater 
part of its breeding season , but its proteotion comes 
up for review annually and depends for its continu 
ance on the Expiring I^aws (Continuance) Bill If the 
new Bill becomes law, protection will be guaranteed, 
with this proviso, that the Minister of Agriculture and 
Fishedes for England and the Secretary of State for 
vScotland may withdraw protection during the breed 
ing seewon, either wholly in any breeding period or 
during part of the period, oi in any specified area 
during the whole or part of the breeding season 
Tlie statements mewlo in the House by the official 
supporters of the Bill were admirably moderate and 
we have no doubt that the Ministers concerned will 
consult opinions other than those of interested parties 
before deciding upon any relaxation of the present 
protection Other statements made in support of the 
Bill were less admirable Sir Robert Hamilton oited 
against the grey seal tlie case of a gentleman who 
had shot about a thousand seals in re establishing 
a salmon fishery But surely the seal in question 
was the common seal, a coast loving and estuarine 
species, the habits and distribution and frequency 
of which arc very different from those of the seal 
which Sir Robert Hamilton was attacking We 
direct attention to this false argument because we 
have on other occasions noted a tendency to drag 
m against the grey seal irrelevant accusations based 
on the well known depredations of the common seal 

On Mar 7, and again more strongly during the 
early morning of Mar 8, severe earthquakes were felt 
over a large part of the Balkan peninsula tausing 
much damage and some loss of hfo Many buildings 
have been destroyed at Valondovi, Strumitza, and 
Denurkapu, and there has been some, if perhaps loss, 
damage at places so far apart as Sofia, Kustondil, 
Nevrokop, Qoma Jumaya, and Svetivratch, that is, 
withm an area about 100 miles m diameter The 
shook was felt at Adnanople, Nish, and Salonika, and 
thus the disturbed area, as indicated by the eeu-ly 
reports, must have been at least 350 miles long from 
east to west, extending in the latter direction to the 
noighbourhootl of Skutan, and about 200 miles wide 
The epicentre probably lies about 100 miles to the 
north of Salonika, and close to one of the most active 
zones (that of Rilski Monastir) m the central portion 
of the peninsula One feature of the earthquakes 
that may prove to be of interest is their possible 
connexion with the Bulganan earthquakes of three 
years before A brief report on these earthquakes 
by Prof O Bontchefl has recently appeared m tlie 
Mai4rta%uc pour lea £tudea dea CalamxUa (No 22, 
pp M-lld , 1980) The epicentre of the earthquake 
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of April 14, 1928, lay near Tchirpan, that of the earth* 
quake of April 18 new Plovdiv (or Philippopolis), about 
25 miles to the west In the recent earthquake, the 
seat of activity was transferred about 80 miles still 
farther in the same direction 

On Mar 4, Sir William Bragg gave a lecture on 
Michael Faraday which formed one of the senes of 
National Lectures arranged by the Bntish Broad¬ 
casting Cori)oration Ah Fullenan professor of chem- 
iHtry, Sii William spoke as Faraday’s successor m 
the laboratories and loctuie room of the Royal Insti 
tution, and a sj)ocial interest invested his account 
of the great experimental philosopher’s hfe and work 
m view of the forthcoming celebration of the most 
notable of his discoveries, that of electro-magnetic 
induction Aug 29 1831, is the date of the first 
successful exjienment m tiie induction of electno 
turrents, and in this the centenary year some time 
was naturally given to an explanation of the nature 
and signihcanee ot the eloclru al rosoai*ches, but 
within the limits of the tune set for his talk, Sir 
William also ga\e a very interesting account of tho 
man himself, of his eaily life as a bookseller’s ap¬ 
prentice, his introduction to Davy and to scientific 
work, his lovable charactei, and of the vision which 
filled his mind and directed and informed all his 
expenmontal inquiries—tliat of the essential imity 
of Nature and of the relatiorm to bo sought between 
its different manifestations Faraday could have had 
no more sympathetic intoipieter, and many who 
listened must have caught something of tho personal 
magnetism which gave to his own le<tores their 
charm and drew Victorian audiences to the Royal 
Institution 

Two senes of haiaday s elec tncal experiments were 
described in some detail first, those on tho induction 
of electnc currents, lew ling up to the i-ecognition, the 
real ‘discovery’ of electro magnetic induction, that 
tho induced current was only obtained at ‘ make ’ 
and * break ’ of tho inducing voltaic oirciut , followed 
b> tho induction of electric currents m a closed con- 
dui tmg circuit by mere approximation of a permanent 
magnet The second sot of expenments were electro¬ 
static, and culminated m the famous one in which 
he constructed a gieat 12 ft tube, and by standing 
inside it with on electroscojie proved that an electric 
charge resides on tho outside of a conductor, or 
rather, os he saw it, exists as a state of tonsion m the 
medium which sui rounds it Sir William concluded 
his talk with a bnef but most mtorestmg reference to 
P’aroday’s religious hfe He belonged to a small and 
little known sect, the Sandemanians. tho tenets of 
wluch he held faithfully throughout his hfe Although 
it 18 a natural impulse to sock some connexion between 
his science and his religion, Faraday himself appa¬ 
rently regarde<i them oh two separate and distinct 
things, and his reserve m religious matteis was such 
that we are left with little upon which fi> base an 
opinion os to his personal attitude towards them 

In hiB Friday evening discourse on Mar 6 at the 
Royal Institution on “ Ozone in the Upper Atmo¬ 
sphere and its Relation to Meteorology ”, Dr O M B 
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Dobson desonbod the chief results which have been 
obtained from rosearphes on the ozone m the upper 
atmosphere earned out in many parts of the world 
during the last five yoars The methods wore do- 
scnbed whereby the amount of ozone can now be 
accurately measured with ease in a few minutes 
Tlie ozone, winch is situated at a height of some 50 km 
above sea level, has a well marked annual variation 
which IS different m different parts of tho world At 
all places outside the tropics, there is a maximum m 
the spring and a minimum in tho autumn, the range 
being greatest in high hititu{le8 and least in low 
latitudes In terni>erate regions there are also large 
changes from dav to day which aie closely ieldte<l to 
the weather conditions, cyclones and anti cyclones 
each having their own characU^ristie distiibution of 
ozone It iH not at present luidersbKxl how this 
relation is faused, since tho ozone is much highei in 
tho atmosphere than most of tho processes affecting 
tho weather Neither is it known at present with 
certainty how the ozone is formed The ozone in the 
upper atmosphere is ros])on8ible for shielding the 
earth from intense ultra violet radiation from tho son, 
which would cause serums efftn^ts if it reached tho 
surface It further causes the upper atmosphere at 
a height of 40 50 km to be at a tompeiatuie in the 
neighbourhood of the normal boiling point of water 
This, m its turn gives rise to the zones of abnormal 
audibility of sound from large explosions at a distance 
of some hundred miles from the explosion itself 

The llntish Optical Instruments Manufacturers* 
Association lias issiieil an attractive booklet as a 
souvenir of the exhibit at the recent British Industries 
Fair It gives a summary of some of the outstanding 
advances m optical instruments since tho War, and 
inohides an interesting section illustrating tho multi 
fanous uses of scientifao instnunents m various in 
duBtnal operations The industry is entitled to take 
a real pride m many of these recent achievements, 
and althougli no names are mentioned in the booklet, 
we find well deserved references to the instruments 
and especially the interferometers of Messrs Adam 
Hilger, Ltd , tho //2 anastigmat lenses of Messrs 
Taylor, Taylor end Hobson, Ltd , the fine-adjustment 
meohonigms for the ultra violet microscopes of Messrs 
R and J Heck, Ltd , the wide angle binoculars of 
Messrs Ross, Ltd , and productions of other firms too 
numerous to mention here It is certainly true to say 
that such advances have only been made possible by 
the most strenuous of efforts As the pi'esident of the 
Asaoolation said m 1926, m reference to the post War 
slump, “ Then came the time of readjustment, of a 
dearth of orders that bordered on starvation , but 
the trade drew the belt tighter and tighter, himg on, 
and responded to that severe stimulus b/ an effort of 
experiment and development which is without pre 
cedent in its history " This effort still continues, and 
if, as we understand, it is now resulting in a rising 
level of activity and prosperity in the industry, then 
success will be well desen^ j 

Thb optical trade has certainly enjoyed a measure 
of protection, but the opportunity has been token to 
strengthen the foundations of scientific ^ control, 
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the activities of the British Scientific Instruments 
Research Association, the National Physical Labora¬ 
tory, the Technical Optica Department at the Im¬ 
perial College of Science and Technology, and the 
Optical Society have created an entirely new atmo¬ 
sphere m winch piogress is appreciated at its 
true valiR Tlie achievements are mainly, however, 
brilliant individual performances , unfortunately per 
haps, the kind of competition that must be faced 
is a very largo co operation of brains, capital, and 
laboui oiganised on a big scale With tho utmost 
piide in Bntisli fums and their unbeaten products, 
we must not forget the fact that big things are being 
done elsewhere Planotanuma, stereo planigraphs, 
and tho like, are no mere rumours Even if some 
tunes those ‘ big noises * are more useful as advertise 
ments than as f ommercial ventures, the trade cannot 
afford to foiget the advertising {Kiwor of sj^octacular 
things, or that two designers of experience, working 
whole heaitodlv togothei, will usually achieve some 
thing much better than is possible to either working 
alone 

It is announced in Chemutry and Industry foi 
Fob 20 tliat the International Atomic Weights 
Commission will meet for the first tinu t nice 
the War In the issue of Jan 30 it is stated that 
tho federal Council for Chemistry, in view of the 
progress made m ensuring the truly international 
character of the Union Internationale de Chimie, 
has decided to dissolve the existing committees on 
the chemical elements and to appoint a new inter 
national committee This is to consist of G P Baxter 
(United States), O HOnigschmid (Munich), P Lebeau 
(Pans), R T Meyer (Berlin), and Mme Curie Prof 
G Urbain has been ©lecUxi honorary president of the 
committee The committee is charged with the duty 
of preparing an annual international table of atonuo 
weights New committees on isotopes and radio 
active elements are in course of formation A letter 
from Dr F W Aston, which appeared m Natubb for 
Doc 20, 1930, is of interest m this connexion The 
‘ unit ’ of atomic weights has for some time been 
oxygen (10), originally introduced because tho vedues 
of St£w were based more or less directly on this stan 
dard Very few of the newer values have, as a matter 
of fact, been referable directly to oxygen, and Dr 
Aston has now directed attention to the further 
difficulty introduced by the recent discovery that 
oxygen is not a simple element but a mixture of 
isotopes The use of a mixed element as the standard 
of atomic weights would seem undesirable 

Baron Gian Alberto Blanc, professor of geo 
chemistry in the Umversity of Rome, has, during the 
past twelve years, successfully attiteked the problem 
of extracting alumina and potash salts from leuoite, a 
inmeral consisting of a silicate of alumina and potash 
which exists in very considerable amounts m the 
volcanic rocks of central Italy and hitherto oon- 
sidorod worthleea In the ooiirse of a public lecture 
before the Institution of Chemical Engmeers at the 
Institution of Civil Engineers on Mar 6 , Baron Blanc 
said that the first problem with which he waa con¬ 
fronted was to find a practical means of separating 
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the ahunina and the potash from the sihoa This was 
solved by a new method of attack of the siboate by 
acids, which allowed an easy and complete elimination 

the ooUoidal silica from the solution Some years 
ago, Prof J W Hmohley directed the attention of 
the English technical woHd to this process, and it la 
at present used in England by Peter Spence and Sons 
for the manufacture of alum by the treatment of 
leuoite with sulphuno ac]<l The problem of separat 
uig the salts obtmned by the acid treatment, so as to 
produce the potash as a fertiliser and the alumina 
for metallurgical and chemical work, was then attacked 
Finally, by thermal decompoBition of the aluminium 
salt, a new type of ehermcally active aluminium oxide 
was obtained, which has provtMi mucli more suitable 
for the production of aluminium than the aluniiniuin 
oxide obtained through calcination of the hydrate 
One of the characteristic featiues of the Blanc pmcess 
IS that it requires only a very limiteil amomit of fuel 
A large plant for the treatment of one himdied metric 
tons of Jeueite j>or day is now being completed at 
Aurelia, near Home, and will soon be working Tho 
supply of leucite of wluch Italy can dispose is calc u 
lateci m milliards of tons 

At the close of the annual toiporate meeting of 
the Institution of Chemical Engincoi-s held on Mar 6, 
the rotirmg prasident, Mr Arthur J Reavell, opened 
a discussion on the education and training of the 
chemical engineer After referring to the pamphlet 
on this subject issued by the Institution in. 1926, ho 
expressoil great dissatisfaction with tho present method 
by which a student is now usually trameri in chemical 
engineeruig, by first taking a degree course in chemis 
try The result is an ill balanced course, very dohcient 
m engineenng training He thinks that engineering 
18 the most imjMiriant subject and should be taken 
first A well bdanced training would consist of two 
years’ work with tlie engineering, physics, and chemis 
try students, utilising the existing organisations in 
these subjects, followed by two years* work m tho 
chemical engineering laboratories, and the final attain 
ment of a degree m Uiat subject Such Jaboiatones, 
however, should have far more compreliensive equip 
ment than they have at present 

Sib Fbedebic Nathan explained that the pamphlet 
on the “ Training of the Chemical Engineer ” pub 
hahed by the Institution m 1926 was produced by 
the assistance and approval of mdusttiabsts through 
out Great Britain Since that time, two schools m 
London—a third has just been started—liave been 
giving instruction on the hues of this jiaraphlet 
There is no difficulty m obtaining employment for 
such men, but Sir Frederic believes that students 
should be entered for chemical engineenng nght from 
the beginning of their universii^y training Sir Robert 
EobertiKin did not agree with Mr Reavell ho thinks 
that the training sliould be essentially one of chemistry, 
to be followed by a ‘ top dressing ’ of engineenng and 
^emical engineenng, and he was sup|>orted by 
mr MoKilIop (Bntisli Dyestuffs Corporation) Mr 
Heron Rogers is of opinion that a student of good 
calibre ocui be tramed to be both a good chemist and 
a good engineer, and become an expert in these sub- 
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jects and also m chemic^ engineering After Mr 
Kmtoul had emphasiaeil the fact that a university 
cannot produce chemical engineers, but that works 
training is essential, Dr Dimstan (Anglo Persian Oil 
Co ) explained how hia company is training and 
utilising university graduates as chemical engmeers 
Mr C 8 Garland (Steatite Pro<lucts, Ltd ) emphasised 
the measure of agreement among the apoakers with a 
demand for a special hrancli of university troimng so 
that tho student may enter os a chemical engineering 
student and take a well-balanced course involving all 
those subjects necessary to the profession of a chemical 
engineer The discussion was closed by Mi Tizard, 
who pomttMl out that tho problem is a special ease of 
the adaptation of imiversity training to industry an d 
industry to university training Ho sees no reason 
wh^ chemical engineenng should not be act orded a 
similai orgauisatum at tho uiuversdios as eloctiKal 
engineering and met hanical euginoonng 

At the fifty third annual general meeting of the 
Institute of Cliommtry, Iield ou Mar 2 at the Institute, 
Russell Square, tho piesident. Dr G C Clayton, 
presented the Meltlola Metlal to Dr R V Linstoad, 
of Imperial College of Scioneo, anti the Sir Edward 
Frankland ^fcxlal and Prize, foi ugmtoied students, 
to Mr O Broughton, t>f the Royal Techuu al College, 
Salford 111 submitting tho repoH of the touncil, the 
president remarked on the mciease in membership, 
which now comprises over 6860 fellows and associates 
The huancial position is alsw satisfai t<iry The legal 
and pailiamentary committee has been more than 
unusually active, having dealt with such mat tew os 
chemical patents, service agreements for chemists, the 
DyestuffB (Import Regulation) Act, tho legulations 
dealing with methylated spuits, and a pioposal to 
I>rt3sent a petition to H M tho King in Comic d fox 
a supplemental ehartei, in ordei to acquiio for the 
fellows and etssociates the light to use the title 
* Chaidoreil Chemist * The Council m of opinion that 
it IS desirable that members of the Institute should 
acquire this title, in c^rdei to distmguiHh them from 
pharmaceutical chemists The meeting considered 
the atloption of the petition for the supplemental 
charter, but, although on a division su]q)orted by a 
decided majority, it was referred to a postal vote 

An expel imental room has been set up at the 
London School of Hygiene and Tropical Medicine in 
which it 18 possible to reprociiice by means of an air- 
conditioning plant vaned climatic conditions and 
any temperature, humiditj, or air movement which 
may occur in factories or mines Ex]>enmonlal sub¬ 
jects rest or work landei the conditions to be investi¬ 
gated, €ind by obseivation of the pulse, bexly tempeia- 
ture, akin temperature, loss of weight due to sweating, 
and expenditure of energy by measuring the air 
breathed and oxygon used, it is possible to study the 
effect of such air conditions on tlio human body 
Formerly tho carbon dioxido percentage m the air 
was regarded ets the best index of goo<l or bad ven¬ 
tilation, until Sir Leonard Hill proved conclusively 
that it 18 not the percentage of carbon dioxide m a 
badly ventilated room which causes the sensation of 
discomfort and stuffiness, but the physical properties 
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of the air and their influence on the temperature re 
gulatin^ mochaniftm of the boily Sir Leonard HiH’b 
kata thermometer awsoaaea the cooling effect of these 
onvironniental fat torn in one measurement, namely, 
the late of cooling, ot cooling jwwei It lias boon 
shown that tertain cooling |>ower8 are suitable for 
sedentary work, or light or heavy manual work, and 
thus, HO fai aa poHsihlo the ventilation ami healing 
systems m buildings or factories or mines should 
ensure 1 hat tht^so desirable cooling powers are 
niaintaniiKl Tnvtstigatious in mines by Dr H M 
Vernon, of (he Industrial Health Reseaich Board 
show that woikmg capacity declines and acddents 
increase in frequency if the cooling power of the en 
vironmeiit is too low and thiows too gieat a strain 
on the body 

1’hk rouncil of the Biitish Association has resolyed 
to nominate Sir Alfred Fwing lately Principal and 
Vice Chancellor of the Univei'sity of Edinburgh, as 
president of the A-ssociation foi the year Jt)32 

At the annual (or]Kjiate meeting of the Institution 
of Chemical Engineti's held in London on Mar H, the 
Osborne Kevnolds Medal (1930) was presented to the 
letiring firt sideiit Mi Aithur J Keavell, by Sir 
Aloxandoi Oibb The Moulton Medal (gold) was 
[>resented to Mr A T King foi his jiajier on the 
“ Treatment of Suint Liquors ” The Juriioi Moulton 
Medal (silver) was aided to Ml L W Blundell foj his 
pa|)er on tin “Manufacture of Hvdrogen Peroxide” 

Wf have received a copy of ttic Knqinrer Dinxitor^ 
and Buyors’ Onido for 1931, which, besides clossifietl 


JistB of engineering firms advertising in that jouma], 
with tlioir telephone numbers, telegraphic addreasei 
and the codes used, contains a list of the technical 
heai lings useil in the directory, with trtmslationa ip] 
French, German, Italian, and Spanish A list is sIm 
given of the British Standard Speciffcations emd 
Re|)orts The directory is published annually and u 
issued fnxi of charge 

Applications are invited for the following ap 
pointments on or before the dates mentioned — 
A lecturei m natural and agricultural sciences at 
Hainson College, Barbados—CA, The Secretary, 
Boani of Education, Whitehall, S W 1 Scottish 
candidates to C A , The Secretary, Scottish Kduoa 
tion Department, Wlntehall, S W 1 (Mar 30) A 
lecturer in geography at St Oabners Training College, 
Camberwell—The Pnncipal, St Gabners Training 
College, Camberwell (Mar 30) A suiienntendent of 
the Metallurgy Department of the National Physical 
Laboratory— The Director, National Phj sical Labora 
tojy, Teddmgton (Mar 31) A lecturer in geography 
at the University (College of Swansea—The Registrar, 
University College, Singleton Park, Swansea (April 
11) A professor of browing m the University of 
Birmingham “Tile Secr©tary,TlieUniversity, Burning 
ham (Ajiril 20) A lecturer m natural jihilosophy in 
the University of St Andrews — The Secretary, 
Uni\ ersity of St Andrews, St Andrews (April 22) An 
assistant lecturer in metallurgy at the County Tech 
meal College, Wednesbury—The Director of Educa 
tion, County Education Offices, Staffoid (April 23) 


Our Astronomical Column 


The Elongation of Eros - The Daily Science Neais 
litUiettn for f eb 6 issued by Soienc'e Servu e Washing 
ton, D (’ , (.ontainH some details of the elongation of 
Eros , they tire based on a telegram from Johannes 
burg, transmitted through the T A Bureau, Copen 
hagen, and on ohsorvat ions by Mr I^on (^ainphell at 
Harvard It is concluded that the long diameter of 
Eros iH 25 to 29 miles, and the axis of rotation 8 to 10 
miles The long diameter must he m the e<iuatorial 
pJane, and the earth must have boon m this plane at 
the time when the light variation was at a maximum, 
about lost Decemlier , the slight dissyinmetiy lietween 
the two maxima would be explained by differem e of 
albedo of the opposite faces The ex€u;t time of 
rotation of Eros is given as 6^ 12 94", but there 

are two maxima and two minima in this pencKl 
JitiUettn 187 of Kwasan Observatory, Kyoto, gives 
2 h 38 jn 4 < 546 * for the half peruKl 

ITio oliservations at Johannesburg were made by 
Dr W H van den Bos and Mr W S Finseii, using 
the 26 inch refractor of the Union Observatory The 
explanation of the light variation by the departure of 
Eros from a spherical form is antecedently more 
probable than by the hyixithesis of variable albedo 
of different portions of ita surface , the variations 
of allaxJo won 111 have to be extremely groat to pro 
duce HO marked a change of light 

The Variable Star with the Shortest Known Period 
BiUl No 214 of tie AstronomiLal Institute of the 
Netherlands contains an aocouiSt of the discovery of 
this variable, the position of which for 1900 is R A 
8h 19m 3ft.^ s Deed 18° 44 9' Mr H van Gent, of 
Leyden Observatory, who in now at the Union Obaerva 
tory, Johannesburg, detected the light variation 
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by comparing two plates in the blink microscope 
Several earlier platrw contaming the star had been 
sent to l^yden and those have been examined by 
Mr A J Wosselink anil Prof E Hertzsprung Tlie 
peno<l IS {) 069746 days, or 100 4 mmutes A difficulty 
arises, since the magnitude is about 14 to 15, and an 
exposure of some thirty minutes is needed to show it 
clearly when near minimum , this is such a large 
fraction of the whole period that photography is 
imauitable for obtaining the light curve Visual 
observations have now been motle at Johannesburg 
The light i urve is drawn as a simple sine curve, the 
light range being one magnitude 

Photographic Photometry of the Magellanic Clouds 

—Bull Astr Soc Netherlands, vol 6, No 209, con 
tains a study of the Magellanic Clouds by O van 
Herk, of the Lembang Observatoiy The method 
was that of extra focal images, the size and block 
ness of the images being measure*] The images of 
the cloud are compared with those of stars of known 
magnitude 

Diagrams are given, showing the isophotic lines in 
the two clouds Each has an elongated nuclear 
region of greatest brightness not far from the centre 
The large cloud has a second, less bright nucleus, 
not fai within the northern border of the cloud 
The isophotic lines embrace each nucleus with an 
approach to regularity, and an ill defined ligament 
connects the two nuclear regions The structure of 
the small cloud is much simpler and more re^ar ^ 

The integrated light of the large cloud ia found td 
be 1 2 mag , of the small cloud 2 8 mag Hubble 
had found 0 5 mag for the large cloud, and Parasketn 
poulos 1 8 for the small 
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Research Items 


Bushman Paintings in Eastern Cape Province - Mr 
^^ohn Hewitt and Father P Stapleton, / , in vol 4 
of the Records of the Albany Museum^ Qrahamstown, 
South Africa, describe paintings and artefacts (iis 
covered in rock shelters near Cala Rock paintings 
in this area are very numerous, but have never been 
described in detail The locality of the present in 
vostigation is Tembuland, which is east of the Drakens 
berg and south of the Stonnberg At Rebels’ Kloof a 
great number of implements were found and the rocks 
were covered with paintings, some of fine technique 
but m poor preservation In one case there were 
some very remarkable human figures with attenuated 
limbs m white Other pamtmgs of apparently the 
same age showed camivoiea, elands, etc Another 
senes of human and animal figures was entirely m 
black, includmg a well drawn black elephant A rook 
shelter on the other side of the nvor contained a hno 
senes covering nine or ton yards, with excellent de 
oorative effect The biggest figure is an eland in dark 
red and white Yellow and white paintings here 
seem to he the most rei ent Two human figures m 
chocolate, and famt, may be older Not far distant 
was a hunting group m white The hunter is ap 
preaching a herd of lelxiks, mostly at rest, with a 
gargantuan stride ’ High up on the krant/, and m 
accessible, near beautiful elands, were two human 
figures, remarkable for the fact that they wear skin 
capes reaching to the knees, givuig the figures quite 
a European appearance The faces are wnite 
broadly bordered vi ith chocolate bamls, which is also 
the coloui of the legs As regards the artefacts, the 
major atone industiy belongs to a group mcludod 
in the Smithfield cultures Tlie pottery of Rebels’ 
Kloof shows two distinct industries 

Uterine Cycle in the Marsupial Betlongta —Iho 
species examined by Prof T Tliomaon Flyim, D 
cumciikia, is one of the ‘ rat kangaroos * of Tasmania, 
and the investigation adds usefully to the known facts 
concerning the reprutluctive phenomena of the diprot 
odont marsupials (Pror Ltnn Sor NS Walea^ vol 
55, 1930 p 600) The species has several bre^mg 
seasons in the year, and there may actually be an 
overlapping of the gestatory and iactatory perioils 
Only one young is bom at a time , but there are four 
teats in the pouch, so that three are unoccupied at a 
tune, a condition the revei’se of that m another mar 
supial group where the young exceed the teats ui 
number Hill and O’Donoghue have pointed out that 
marsupials show a progressive reduc tion in the num 
ber of teats present m the pouch, but there is also a 
progressive reduction m the number of the young, and 
this reduction has reachetl its limit in oases such as 
the present where reduction in number of young has 
proceede<l in advance of teat reduction Pregnancy 
IS unilateral, and m normal circumstances occurs 
alternately in each uterus , but when one uterus is 
pregnant the other enters into and remains in a state 
of pseudo pregnancy, which persists imtil parturition 
In view of the likelihood that the ancestral marsupial 
was a placental mammal, it is interesting to find tnat 
this specialised form has only a small allantois, with 
no allantoic placenta, but the nutrition, respiration, 
and ehmination of waste pnxiucta of the fu'tus are 
efficiently carried out by a yolk sac placenta 

^ HydromtduM in the North Sea and Channel --Dr 
P" L Kramp, m “ Hydromeduaas collected in the South 
western Part of the North Sea and in the Eastern. 
Part of the Channel in 1903-1914” (Mirm%res du 
Musis Royal d'Hxstoxre NahardU de Belgique^ No 45, 
1980), deecnbes the Hydromedusas from those parts 
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of the North Sea an<l Channel which were allotted to 
Heigmm as its share in the International Plankton 
Research The region is limited to the east by a line 
from the mouth of the river Schelde to Lowestoft, and 
to the west by a < urved line from Fecamp to New 
haven Most of the material was collected during 
the quart^erly cruises (February Maj, August, and 
November) at a numbei of fixed stations, supple 
inentary collections being made m other Ux^vlities 
and in other seasons The rough results have already 
been puhlishetl in the Jntenint\/mnl Bulletiru but, so 
far ns the medusae are conceineti, only a small part 
of the material was submitted to s|wciahste Twenty 
nine species are now rocorde^l, one of which is new to 
science Five sec tuins are rocogmsed m t he area mvesti 
gateii the first in the eastern part of the Cliannel, the 
thud in the shallow water along the North feea coasts 
of France and Rolgiurn , the socoiul m the Straits of 
Dover, being a tiansition area between two and 
throe the fourth, the mid water region in the North 
hea between the coasts of h ranee lielgium and Eng 
land, uhuh is a mixture of indigenous forms and 
species from the Channel, and the fifth the English 
coastal region from Dovei to Lowestoft, which is like 
the fourtii but less prolific C^oiulusions as to the 
influonco of ‘ Channel water ’ on the jiroseme of 
medusa, show that indigonoim Noith Sea species are 
paiticularly abundant there wlien there is little 
Channel water, and those few medusa* winch come 
from the Channel are almost wholly found m the 
Noi*th Sea sections when the 36 pei mille isohalme has 
a paiticularly extensive distribution The now spec les 
Triaaocoina brnvmei is of sj>ocial interest It was first 
observed by E T Hrowne—m tlie (’hannel and at the 
south west coast of Ireland—who realised that it was 
a new species Dr Kramp lias now found it in fair 
abimdame m his fouith section in two localities 
iietwoon Zoobrugge and Orfoid Ness, and placed it m 
the new genus Triaaocomo^ having its natural position 
between CnmneUra and MUrocoma 

Respiration in Higher Plants — The Proceedvjiga of 
the heventoenth Indian Science Congroas (C^alcutta 
Asiatic Society of Bengal), held at Allahabad in 1930, 
contains the presidential address to the Botany Section 
delivered by Prof P Parija This deals chiefly with 
the respiration of cherry laurel leaves in air in nitrogen, 
and in mixtures of oxygen and nitrogen, and with the 
interpretation of the lesults In partially starved 
leaves, the effect of nitrogen was to increase slightly 
the respiration rate, and then, on retummg the leaves 
to air, a considerable increase m (‘urbon dioxide pro 
duction was observed, the so called ‘ after effect * In 
nitrogen (or anaerobic) respiration two atoms of 
carbon are awsuraed to accumulate as mtermechates to 
every carbon atom appearing as carbon dioxide If, 
on lid mitt ing oxygon, ail the intennefliate substances 
were oxidised to carbon dioxide, the maximum int rease 
of carbon dioxide proilaction in the ‘ after effect * 
should therefore be twice the nitrogen respiration, and 
this IS, m fact, the c^ase after long periods (4H hours) 
of respiration in nitrogen After ^lorter pertCMls of 
two to thirty hours m nitrogen, however, the ‘ after 
effect ’ iH only of the order of I 1 tunes tiie respiration 
m nitrogen, and it is assuniH, in agreement with other 
evidence, that the difference Ixstween the theoretical 
value of 2 0 and the value given m due t-o the oxidative 
builduig up of the remainder of tho intormediatos 
Prolonged exposure to nitrogen is supposed to m 
activate the mechanism which brings about the latter 
method of disposal On exposing the leaves to different 
^mixtures of oxygen and nitrogen, it la found that there 
18 a minimum production of carbon dioxide when the 
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mixture containa 5 per cent of oxygen, and maxima 
m pure nitnjgon and in 33 per cent of oxygen The 
‘ after offoct ’ is only ob«erve<l when the proportion of 
oxygon IS below 5 per cent, although an increase in 
carbon dioxide pri^uction of a different type is 
observed when the proportion of oxygen is greater 
than that in air 

Oxidation and Reduction in Bacteria —Tlie influ 
ence of various tonditions on acetic a<ul formation 
by B pajsienrianum has been further studied by 
Hiroshi Tamiva and Kiyoshi Tanaka (Acta Phyto 
ch%m%ca^ 6, 167), with special reference to the sugges 
tion tliat (|uinr>ne may replace oxygen aa a hydrogen 
acceptor in this ty|>e of fermentation They find that 
carbon monoxide is wholly without mflueiice on the 
production of acid in the jiresence of tpnnone, but 
greatly Hxluces it in the presence of oxygon Toluol 
also dcluys tJie f* rmentation in the presence of oxygen, 
l)ut in/luenfes the reaction only slightly in the pre 
sence of quinone or methylene blue In the ocetio 
acid buotoria, the indoplienol reaction for oxulose is 
also re<lu< e<| by carbon monoxide and toluol, although 
the lattta was found to have no effet t on the Hction of 
a Luctanm extract 'ihe explanation given w that 
the normal furution of cytochrome is diHturl>e<l by 
f^umone and toluol, ami it is concimlod that the re 
suits ngriHi with the theory that cytochrome acts aa a 
regulator of oxygin pressure m this typo of oxygon 
fermentation, UK well os in tho oxygen lespiration of 
otiier plants and animals The same publication 
(p 110) also cuntains rcHults by these authors and 
ratsutnro Hida on the reiiuction of methylene lilue by 
acetit acid ba<toria (as an intracellular en/yme), by 
liver evtract (as a free dohydrase), and various ohernical 
agents (pyiiivn lu id ancl aceto acetic ester) In all 
eases light is fijund to atM derate the re<lu< tion, a 
pliotocliernical activation of methylono blue mole 
culos being postulated as the cause Carbon mon 
oxule lias no influence on the purely chemical roduc 
tion nor on tho action of liver extract, but it markedly 
retards tlm action of B puaicunanum Qiimono 
slows down all thieo typos of action 

Bituminous Sandstone, Vernal, Utah —Appropri¬ 
ately named “ Asplialt Ridge”, there occurs a senea 
of low disc ontmuoiiH hogsbacka of bituininuous sand¬ 
stone, south west of Vernal, Utah, USA, which 
have leccntJy been the subject of investigation by 
Mr E M Spieker (US Geo Sur BuU 822 C) Most 
of the handstono is of the Eocene age, and analyses 
show that the bitumen (on tent ranges from 8 to 16 
per cent by weight Mechanical analyses were con 
ducted to determine the various grade sizes and 
proportions of such grades jiresent m tho sand , the 
average of tfio results given shows ttiat the rock is of 
medium gtado The density vanes from 1 99 to 2 03 
The 8j>ecifio giavity of the sand as extracted is about 
2 63, slightly less than that of pure quartz Porosi 
ties are also vanabJe, between 29 5 and 38 per cent 
Apparently some samples gave exceptionally high 
porosity values, 47 to 49 per cent it is pomteil out 
that the usual pore space of an aggregate of identical 
spheres is 47 04 per cent, but on the whole the evi- 
lence dom not suggest that this partioular sandstone 
18 composed of markedly rounded grains, so that 
these high values are not characteristic It is ^tify 
ing to note that so much attention has been given to 
mechanical and textural composition of these rocks, 

frequently these vital properties to impregnation 
are pasned over skdfohily in fai0»ur of fuller descrip¬ 
tion of tho bitumen It is ontitfipated that minmg 
")f this bituminous sandstoiio con be earned back 
some 11 miles from outcrop, and thiw over the area 
it iB possible to estimate resources of some 1,970,000,000 
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tons of impregnated rook The sandstone has alreaid^ 
lieen successfully used for street paving m Venuu 
It 18 hoped to use the bitumen as a source of motor 
fuel by hydrogenation processes, but it is not ol5^ 
wliether the rock lends itself to easy and cheap ex¬ 
traction, or by what method this will be accom¬ 
plished cm a commercial scale 

Red Rain in Victoria—Mr Iredenck Chapman, 
Pajaeontologist of the Austrahan Commonwealth, has 
coiitmue^l his observations on red ram in south 
eastern Austraha which he began m conjunction with 
H J Grayson in 1903 We are unable to print Mr 
Chapman’s commimication in full, but his observa- 
tioHB are suminansed below On the night of Doc 31, 
1927, after a strong northerly wind hod earned 
thick clouds of dust ovei Victoria and blown the 
finer particles southward over Bass Strait, there 
were heavy but irregularly diatnbuted falls of red 
rain Mr Chapman estimated the omoimt deposited 
in Balwyn, a subuib 8 miles oast of Melbourne, 
at 51J tons per stuiare mile the Commonwealth 
Meteorologist, Mr H A Hunt, estimated the deposit 
at Elstemwiok at 24 tons per square mile The 
rod dust on this occasion was ©xcoptjonally sticky, aa 
the innumerable diatums —NiizRchta and Cocconets— 
still contained their endochromo The red stoma 
on leaves and flowers in the gardens were retained 
for ilays and even weeks Tlie imjiressions on glass 
indicate tlmt each raindrop was coated by a thm film 
of the dust On Nov 3, 1920, after a northerly gale, 
showers of red lain fell at 7 P M and after 9 pm 
T he amount of tho rod sediment collected in a vessel 
m Ml Chapman’s garden indicated a fall of 64 tons 
to tho square mile, or if it had been equally distu 
hated over Victoria, a fall of nearly six imlhon tons 
m that State Both the minute reddisli flakes of sedi 
inent and the dmt<>ms and sponge spicules show that 
the material had bt^en denvetl fiom the and regions 
m the north west of Victona and in Central AustiaJia 

Climatic Changeft in East Africa —Iii a recent lec 
turo to the Royal Geographical Society, Dr L S B 
Leakey gave an eiccoimt of tho old lake terraces of the 
East African nft valley lakes of Nakuru, Elmenleita, 
and Naivasha All these lakes would appear to date 
from the mid Pleistocono period Dr Leakey claime 
to be able to trace the following sequence of events m 
Lake Nakuru a high level lake left a terrace at 77fi 
feet above the present level , this foil to 260 feet, 
rose to 610 feet, and, lastly, fell until it dnod up com 
pletely Afterwards, m a wetter climate, the waters 
rose again to 375 feet and then fell, and desiccation 
agam occurred Comparable evidence is obtained from 
Lake Naivosha and elsewhero m East Africa It shows 
two major pluvial periods, with oscillations, separated 
by a dry period, during which faulting and volcanic 
activity were noteworthy The first and second of 
these pluvial periods Dr Leakey calls respectively 
the Makahan and Nakuran periods, and these he 
correlates with the Buhl and sub Atlantic wet phasee 
of Europe 

The Gyromsgnetic Effect —The University of Cali 
forma has issued, as a peunphlet of 43 pages, Prof 
S J Barnett’s Research Lecture delivered hsfore the 
University on ” Gyromagnetio Phenomena ** When a 
ma^et rotates aTOut ita magnetio axis, the gyrostatk 
action of the electrons bnn^ their planes of rotatioti 
towards that of rotation of we material of the magnet 
and the rotations m the same direction This ohangee 
the magnetisation of the magnet, and Prof Barnett 
used two methods of meaeurmg the change 
first depended on the change of the magnetio induotiw 
through a coil eurrounding the magnet and connected 
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to am^gnetio flux meter ; the second on the change of 
the magnetic field produced by the rotating magnet 
at a magnetometer needle in its vicmity Both 
methods gave results which agree in showing that the 
electricity in motion in a magnetic molecule is negative, 
and that the g 3 n:omagnetio ratio is 1 04 mje for 
iron and 1 06 mje for permalloy, while the theory of 
the planetary Eitom predicts 2 mje Prof Baniett 
oonoludee that the electron is a negatively charged 
sphere spinning about its axis without distortion, 
which woul<i give the ratio m/e, and that such oloctrons 
constitute the chief part of the elementary magnet 

Raman Effect for Water —An application of the 
Raman effect to the study of the composition of 
water and of its variation with temperature and other 
conditions is described by I R Rao in the February 
number of the Proceedxngs of the HoycU SocneCy Mer 
cury arc excitation was employed, and the rather 
broad band which appears with a shift corresponding 
to about 3^1 examine with a microphotomoter Tlie 
explanation offered of the temperature changes is 
that water consists of smgle, douolo, and tnplo mole 
cules, and that the relative number of the single ones 
mcrenaes with temperature Addition of at least the 
electrolytes which have been studied also appears to 
mcrease the proportion of single molecules, but in 
this case there is the complication of a new hydrate 
band superposed on the pre existing water band 
The explanations of the changes which have been 
proposed by Dr Rao bear a certain roHomblanoe to 
those which liave been offered for the existence of 
anomalies m the specific heats of solutions of electro 
lytes, although no comparison of the two sets of 
phenomena is presented m this pafjcr 

New Measurements of Cosmic Radiation —borne very 
accurate measurements on the absorption of the 
cosipic radiation, mode with an electroscope con 
tain mg gas at a pressure of 30 atmospheres, are re 
3 X)rted by R A Milhkan and (I H Cameron in the 
first hebruarj number of the Physical Remew Their 
older results nave been made more exact for all thick- i 
nesses of absorbing material and have also been ox 
tendeil both towards harder and sofU^r components j 
The conclusions drawn arc inuLh as before It is 
conclude*!, on the basis of the Klein Nishina formula, 
tliat there is yuarUitatwe evidence that the strongest 
and most cosily absorbed cosmic ray band arises from 
the formation of helium out of hydrogen, and it is 
considered that there is also good qualitative evidence 
that the three more penetrating bands are due to 
formation from liydrogen of the oxygen, silicon, and 
iron groups of elements Prof Millikan and Dr 
Cameron take the view that some of their results re 
quire a participation of the nucleus m the absorption 
process and refer to some work which has been done 
upon ordmary gamma radiation os supporting this 
T^e point raised la naturally a very important one, os 
it would imply that the Klein Nishma formula is only 
approximate, and has also been refeirotl to by Dr 
L H Gray in a paper m the February mimber of the 
Proceedings of the Royal Society Dr Gray states that 
he has experiments now m progress which are de 
signed to reveal any evidence for emission of a aw ond- 
ary radiation from such nuclear interaction 

ScatUring of X-Rays—An important development 
n the technique for the exammation of scattered X- 
rays la desenbed m the PhyeictU Review for Jan 16, 
^y J W M DuMond and H A Kirkpatrick Two 
of the mam difficulties which arise consist m the exact, 
definition of the angle of scattering, and m obtaining 
a quantity of scattered radiation which can be re- 
oomed by photography m a reasonable tune These 
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have been, to a large extent, overcome by the adop¬ 
tion of a new form of nudti crystal spectrograph 
Fifty small perfect crystals of calcite are mounted 
with Seemon wedges on an arc of a circle, and so 
arrange*! that they all reflect a standard Ime—in this 
case the Ka doublet of molybdenum—to exactly the 
same pomt on a photographic film ooincidmg with an 
opposite aro of the same cnxile , the geometry of this 
arrangement is then such that all other wave tenths 
an*l orders will be in focus on the same circle The 
scattering body is sot so that each crystal is pro- 
teote*! by a pair of baffles from all radiation except 
that scattered from a small area, and the X ray bulb, 
scstteror, and spectrograph arranged so that all the 
crystals rweivo only radiation scattere*! through a 
range of less than one degree about the mean angle 
of scattering The troublesome background of general 
scattered ratliation is almost entirely olunuiated by 
the baffles, and the radiation which is scattered with¬ 
out change m wave length appears with excellent 
definition The radiation which has undergone the 
Compton change in wave length is, however, defimtoly 
spread o\or a range of wave lengths, the breadth of 
wluch increases with increase m angle of scattering 
This lack of sharpness, although not m complete 
agreement with the results of earlier investigations, 
appears to be real, and is euaenhed to the fact that the 
electnins rospoiisible for the scattormg hav e an initial 
motion in a<j*lition to the speed imparted to them m 
the scattering process 

Resolution of dl Menthol —Although the naturally 
*x;curring / menthol is fairly readily obtained by the 
resolution of dl menthol, the motliotl does not yield 
d menthol m quantity Read and (irubb, in the 
January number of the Journal of the Chemical Society^ 
show that a mixture of I menthyl-d camphor 10 sul 
phonate and the corresponding d menthyl comi>ound, 
easily obtained by the interaction of dl menthol and 
d C44mphor 10 sulphonyl chloride in quinoline, yields 
the first of these esters in a state of purity after four 
crystallisatums The odour of pure d menthol is 
fainter than that of I menthol The crystallographic 
data for d menthol, win* h can be obtained from ethyl 
acetate solution in very largo, magnificent pnsms, are 
given m the paper 

Numerical Solution of Differential Equations —In 
an extensive memoir {Bidletm of the Academy of 
Sciences of the Ukramo 1930 31, m the Ukraine 
language), E Romes gives a * ornproheiisivo survt^y of 
previous work on the numerical solution of differen 
tial eqiiations, and contributes some valuable new 
method The methods of Rung© and of Adams (or, 
as the Russians say, Adams Stermor) are of great 
practical value , but they have the defect that they 
do not indicate exact limits between which the error 
must he A met hot! for the determination of such 
liraitH was given hy Piaggio -but m a form unsuitable 
for practical application Remes lias now combmed 
the advantages of both methods The memoir has 
several worketl examples, showing the application to 
smgle differential equations and also to systems of 
such equations The work is complicated, but m 
eases wnoro groat accuracy is desirable, the results 
justify the labour involve*! As an alternative to 
Adams’s methoil, little known formalte, due to btoffen- 
sen Stekloff, are given (Mr Romea and his col¬ 
leagues at Kieff have sent to University College, 
Nottmgbam, a quantity of Russian work on tlie 
numerical solution of differential equations, mcludmg 
A N Kryloff’a valuable book on this subject, together 
with manuscript translations or summaries m Fienoh 
or German These may be borrowed for a short 
period by university libranons ) 
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Electrical Industry and Research 


^KVKRAL notable developments have taken place 
^ in the research laboratories of the Metropolitan 
Vickors Klectncal (’o , Ltd , during the ptist j ear The 
investigations on the ‘ creep * or deformation of metals 
under Btrettw at high tem^ieratures have led to definite 
results which are of importance in mechanical engineer 
ing It has boon pioved that even at the lower 
stresses and teinjieratuies of turbine practice steels 
cannot be re^ardtMl as nennanently elastic materials 
They are subject to gratlual stietch oi other pennanent 
distortion A quick method of testing steels has been 
develojjed in the laboratories, ancl they can now be 
placed m order of merit nft-er a duration teat of only a 
few days * tVccf) ' tests as ordinal ily applied may 
lost for months A jiarticulai sample was subjectcfl 
to teat for twelve montlis and was found to creep at 
the rate of one part m a himdrod million j>er hour 
l^or the next two inontliH, however, after thc^ year was 
completed, it only in(ioase<l at a tenth of this late 
The limit of sensitivity of the api>aratus has now bin^n 
reached, but it is not\et possible to say tlefinitely that 
croej) has ceased li wo consider a turbine < yhnder 
lOO mches m <liaineter and subjof t to a rato of inoiease 
of one fiait in a huiuJusl million poi liour over a 
onod of ten years, it>s diameter would liave uKreased 
y nearly one tenth of an iiu h, and this increase would 
seiiouslv limit tlui hf(' of the tiubine Other UHetiil 
mechanical rosearf bos arc being mode in t bo hiborutory 
as to the effort of suifnce hardening on the fatigue 
resistance of geai wlieel fttth The lesults obtained 
are of great iisc^ in dosigmng tho best driving gt ai-s foi 
electiic trams and locomotives 

Noise pioblems aio bting specially studied m tho 
acoustics laboiatory of the Metropolitan Vickeis 
Klectiical (’o , Ltd The results of this woik have 
been ajiplied m tlie dtsign of several new sizes of 
silent ty]>o dinrt ( unent inotoi-s Theseinotoishave 
provwl spocinlly ust tul fot slop vmtilalion (lood 
progress 1ms aKo h(on made in building alteinating 
current motors tliat will lun ((uietly 

In the high voltage laboiatoiy a compieheiisive 
rosoaich has been made on vaiious kinds of diclet tuc 
maU^rml when subjtc ted to different kinds of HliesstH, 
namely ordinal> ult*aiinting voltages up to a milhou 
volts at low fiequoncies, im]nilsive voltages, higli fre 
queiu y voltages and steady uiudii(.s"tional voltages 
By means of a new tiithodt ray om illogiaph, irn 
pulse I ushes having dehintt ( haiactoristics can now he 
applied lo tho inateiials 1 he lesuIts obtained in this 
way will be of ust ui protecting transmission lines and 
connoe t<>d aptaiiatiis against abnormal voltage rushes 
These are produe eel l)\ the steep fronted suigos which 
Homt times arisen m the linens luid nie due either to 
ewitolnng e peiations or to lightning tiischaiges in th# 
neighboni hood of the line riiose luslies of elec 
tiicitv are specials hot ions when they cause resonunce 
effects m the circuit owing to capacitance and induct 
anco An oivhnaiy oscillograph would bo useless loi 
studying these jdienomena, wiiicli last only a few' 
millionths of a second The new cathode ray apjrar 
atus developed m tho laboiatory during two years* 
research is now in everyday use in conjunction with 
the million volt lightning generator The rapidity of 
the response of the oscillograph depends on tlie groat 
speed of tho election beam, the complete response 
only taking the two hundred millionth part of a 
second A reasonable deflec tion con be obtained 
wnth only a few hundfod volts ^ 

Eciually interesting development# m the work of 
the General Electric Company are recorded m the 
PVbruaiy issue of the Q E C Journal Progress in 
reaearch and technical development is leu-geTy inde 
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pendent of trade cycles In a progressive country, 
the fact that business conditions may be difficult 
acts more as a stimulant than os a deterrent to 
scientific advancement Although there has been 
no epoch making discovery during the last year, yet 
the total progress made by the G E C compares very 
favourably even with years contaimng spectacular 
achievements 

Ailvances have been made in electric discharge 
tubes for lighting purposes Neon tubes need no 
replenishing, as this gas does not disapfiear appreciably 
even after running for thousands of hours When pure 
it gives an orange retl colour, but the introduction of a 
small quantity of mercury makes it a brilliant blue 
By tinting the glasses and using various mixtures, 
several new coloui’s have now been introduced A 
few months ago the ‘ npplo ’ type of discharge was 
tliscoveied The lummous glow in nj)ple lamps only 
fills a fraction of the diameter and forma a luminous 
cord which, instead of remaining stationary along 
the axis of tho lamp, wavers about with a strange 
but attractive sinuous motion The dischaige tubes 
require high voltages but take very little current A 
low voltage tube lias boon in\ented winch operates on 
low voltages but takes a large current 

Improvements have been mode m the manufacture 
of the loading cods used for long telopluino cables 
1 he cores of these cods are nieule of a new alloy called 
‘ gocalloy ’ The manufacture of this alloy involves- 
new methods of making a nickel iron alloy fwwder 
Special precautions are necessary to insulate the 
partw les so as to prevent eddy currents Bjy insulat¬ 
ing and compressing tho non dust, cores with a j3ei- 
rac^bdity lying between 20 and 35 have been obtained 
One great advantage of these new cods is then small 
size, os hundrcKls of rods may need to be installed ui 
a small manhole 

A pioductive research has been made by tho G E C 
Research Labomtonos on photo tells as there is a 
consideiable demand for them by the sound fiJm 
industries A valuable device has been |)ei*fectod, 
and IS now produced m bulk, for tho piotection of 
railway substations from voltage rises It depends 
for its action on tho operation of a neon valve or high 
curient < apacity which becornt s a conductor at 160 
volts It IS capable of (arrying 3000 ainpen s for 
three mmutc»s without undue heating 

It IS mteiesting to read that two Diesel electric 
locomotives were shipped for the Indian State Rail¬ 
ways during tho past year, and that uiui h develop¬ 
ment woik has been done in coimexiou with omnibuses 
operatml fioin oveiliootl trolley wires The most 
important woik was done in connexion with the 
Manchester AUiiru ham line electrification This is 
tho fust suhuiban Gectiic railway in Groat Britain 
to be ofiemted at 1500 volts fm the direct current 
^ stein Tho trial ? uns have been entirely satisfactory. 
Tho oloctiic heating of the coaches from a 1600 volt 
supply provcxl to be a difficult problem, as the opera¬ 
tion httfl to be ‘ mistake proof ’ 

Iho requirements of the aitificial silk industry have 
ieil to the production of a motor for driving spuming 
bowls at 10,000 revolutions j>er minute This gives a 
penpheral sfioed of 3^ miles per minute Enormous 
lamps, some of thorn taking 10,000 watts, have been 
sold to British and Continental cinema studios Very 
satisfactory progress haa been made m the manu¬ 
facture of oil filled underground cables Three core 
cables, oil filled, can now be made for 66 kilovolt 
working 

In the article on the mass production of mcan- 
desoent electnc lamps at the G E C factory at North 
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WembW, A Bpinted defence is made of mass produc 
tion Ine oluef oomplamt about this method is that 
the products lack individuality, and hence the inference 
la sometimes erroneously drawn that they are * m- 
feniir ’ From the economic and from nearly every 
other point of view, mass production is the best 
Unfortunately, there seems little prospect of voltage 
standardisation—even in Great Bntain seven voltages 


lymg between 200 and 260 are m use—and there seems 
no hope of world agreement Although great efforts 
have been mcule to standardise the diffusing ‘ pearl * 
finish for the bulbs, many users cling obstinately to 
the time honoured glare of the unsheided bulb The 
factory produces no less than 84 different types of 
product This large number is made necesHary by 
the lack of standardisation in the country 


Biological 

O N Mar 6, Prof H Wielond gave the second 
Pedler Lecture before the Chemical Society his 
subject being “ Recent Researches on Biological 
Oxidation ** Attempts have been made, lie said, 
to formulate the vital jirocess of combustion according 
to a single scheme A ‘ respiiatory ferment ’ cata¬ 
lysing the process is considered bv Warburg to be 
related to hsemin, and Liobig ])ut forward the hyjio 
thesis that iron accelerates vital oxidations If we 
adopt this view, we are faced with the difficulty of 
understanding why the activate<l oxygen does not 
indiscriminately oxidise every substance which the 
cell presents to it Yet if the process of biological 
hydrolysis is not carried out by any single feiment 
system, each kind of substrate being sjilit by its own 
specific eni&yme, it is unlikely that a single catalyst 
will suffice for the much more complicated process 
of the oxidative destruction of organic molecules 
No fundamental difference is encountered in the 
nature of enzymes throughout the vast range of 
living organisms, ascending from mucellular fungi to 
man , yet we lack tlie means with which to accom 
4 >h8h the complete degradation, by <le*id mateiial 
of a substrate familiar to the cell Ilente it would 
appear that the available enzymatic activity of 
respiration is closely conneiteil with that legulating 
principle which, foi want of more exact kiiowleilge, 
we can but describe by a circumlocution i ailed life 
Since tile higher we go up the phylogenetic scale the 
more delicate and complex becomes the natiiie of 
biological oxidation, a t>rehmirmry study should be 
concemeil with the aeiobif fungi 

Prof Wieland discuswMl tlie mechanism <if the' 
acetic acid fm'mentation clmiacten sing the trans 
formation as a dehydrogenation process, sme e i|uinone 
or methylene blue may replace the oxygen The 
aorobit process is inhibittxl hy tjinnone as well as by 
hydrocyanic and, the diffeionce being that only the 
former iiarticipatos m tlie enzymic reaition The 
mtemioaiato formation of hydiogen poi oxide as a 
primary product of biological oxidation is not easy 
of demonstration, on account of the presence of 
oataleises which cannot, as a rule, be separated from 
the dehydroses and are also sensitive to hydrocyanic 


Oxidation 

acid The study of milk, however, affords such an 
opportunity Prof Wieland said that the observa 
tion of re«lucmg action in the cell does not necessit^ate 
postulation of the existence of special icxluoing 
feiments, for re<liKtion products would be formed by 
the intervention of various hydrogen ai (ephirs m 
the process of dehydrogenation The enzyme re¬ 
al t ions of milk have also contiibutoii to an under¬ 
standing of catalase action, which apfieai-s to be 
biologically lelatod to the utilisation of oxvgeu by the 
cell The two dehydrogenating ferments of milk are 
< learly of general biological importance, since they 
have been found also m the livei and othei oigans 
A thml enzyme system, found m muscle, is (on- 
(ernexl chiefly with tlie dehydrogenation of succinic to 
fumanc acid, and botli oxygen anti metliyleno blue 
act os acceptoi s of the hydrogen This reaction can be 

follo%\C5<l fuithor biologically to the pyruvic at id stage, 
anti probably even beyond this Pyiuvu and, as a 
prothut of the tlehydiogt'iiation of lactic acul, is on 
the main line td bit>logn al tiegradation If we accept 
en/yrnit reactions involving hj-drogcu ficroxidn, with 
hyarol>siR anti condensatit)!!, as coiitlitions governing 
c< liula? metabolism we facilitate an luitleistanding of 
the eneigy changes which constitute the life of the f ell 
Dis< usHing the toi relative oxiilation anti reduction 
of aldehytles, Pn)f Wieland lofeiiod to the altio 
hydrase, wliith was fiist desciibed as a ieducing 
enzyme in milk, uas later also retogrust^l as an 
oxitiast anti is moieovoi able to dismute aldehydes 
into at itl anil alcohol Although tlie thofuy that a 
heavj metal- more [lartit ulail\ imn—takt s part m 
biological oxulations has aetjuned a tertain measure 
of probability, Die lecognition of jn>n as a tfinstitiient 
of oxidising on/ymcH m nti way implies that it func 
lions as an oxvgeu attivuttir herrtius mm rather 
Hssociat-es itself with the substiate t>f the oxulation, 
foiming a comyjlex m wliuh ttie hydrtigen atoms tt> 
bo removorl in the tlehydrogenation process become 
labile A cleai undci*standing t)f the complex course 
of biologual oxulation has, howtwer, not yet been 
obtamod Wo must atlvante sten by step hy the 
stvitly of such ohemioally inttlligibfe paitial reactions 
as can be followed acculately 


Plantation Rubber Research 


Annual Reyiort of the Rubber Research Institute 
J- of Malaya for 1920 covers the thml completed 
year of active operation, os although the Institute 
oame into existence on Sept 1, 1925, its activities con 
only be said to date from the apiiointment of a 
director in September 1926 The revenue of the 
Institute IB nominally provided by the Governments 
of the Straits Settlements, Federated Malay Stat-es, 
Johore, Kedah, Kelantan, and Tron^onau from a 
on exixirted rubber, but with the exception of 
the last, the cess has not been levied, equivalent 
payments out of revenue having been made Since 
July 27, 1929, Major B J Eaton has acted os director, 
an appointment which has recently been confirmed 
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ami changes in peisonnel and sliortage of staff hindeied 
the work of the Institute in several diret tious during 
the year, notably in the arlvisoiy work on behalf of 
estates A considerable proportion of this advisory 
work on piobloms such as manuring, budding, and 
seed selection, replanting and rejuvenation of rubber 
areas, is essentially applied research, and useful and 
valuable i-esults are nnti< ipated Such practical work 
may indeed require to jirecede the slower process of 
scientific development, and the him proyiaganda among 
small holders, for which a motor van and apparatus 
have been approved, should materially help in the 
development of better conditions on smallholdings 
An important division of the Institute is concerned 
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With soil mvostif^atioas Our knowledge of and 
methods of soil investigation are, however, not suffi¬ 
ciently advanced, particularly m coimexion with per¬ 
manent crops such as rubber, to enable recommenda 
tions to ho mode m many coses from the results of 
a soil analysis alone Short and rapid methods of 
analysis arc being investigat^id, and v^uable mforma 
tion is being obtainetl as to probable soil deflcionciea, 
particularly in nitrogen and potash, from field observa 
tions The problem is 8pe?oially important m relation 
to the manuring or rejuvenation of very poor areas 
of rubber Other work m the some division is con 
<emed with soil conservation and bacteriology, and 
studies of the relation of soil fungi and bacteria to 
the soil humus and of the value of leguminous and 
green clover crops to soil bactena have iKHin com 
mencod 

The botanical division has reported fonsiderable 
progress m sucli piactical problems as budding, and 
investigations on the artificial pollination of flowers 
(from vaiious classes on Pilmoor estate) and on seed 
selection have continued No new disooses of im 
poitanco are roimtted, but the jmthological division 
directs attention to the urgent need for a thorough 
investigation of the relative value of well known 
fungicidal chemicals compared with proprietary fungi 
cides Many of the latter aie equally effective?, and 
their use is deteimiiUHl chiefly by relative cost A 
dotormination not only of the fungicidal properties 
but also of their penetrative effect on the parts of the 
plant treated is reepnuKt JJifferencos m penetrative 
power aflfoct the toxicity, and this is sj^ecially import 
ant in legaid to baik renewal on the tapping jianel 
The prethiem of ‘mouldy rot’ caused by the fungus 
t!>pharunfnin Jinihriatum is one of special interest in 
regald to fiingic idal treatment, which is also important 
in the case of socondaiy loaf fall duo to the mildew 
fungus Old turn Hecece, owing to the danger of the 
fungus becoming more adapted to tVio host 

Investigations at the Institute have thrown new 
light on the oiigin and mcidenco of ‘brown Imst ’ 
fliemical and hacteiiological investigations of the 
produc tion of white solo crc?|>e—the demand for which 
IS regaidtHi as lotrograde -the preseivatioa of lat^x, 
effects ot moulds on ruhhci ami on various factory 
problems aie lepoiied , while considc^rable progrc?s« has 
been made on the exfieiimentul station 905 acres out 
of the Hpprovirnately 2000 nci-es having now l>een 
ojxMied 57 14 acres of this have bcHJn planted and 
pu liminar^ i(_cords of value should bo available during 
1930 'Flu value of trt^tuig young rubber with c attio 
manure on a partuular ty[>e of soil has aheady been 
demonstiated 


University and Educational Intelligence 

C’amdkidoe —Tlio \T)p()inlments Committee of the 
Faculty of Physics ana Chemistry has appointed Mr 
P M S Hlackett King’s College, to be Univorsitv 
lectuitjr in physic s, Dr P J Duirant, ol helw^u 
College, and Dr F P Bowden, of (Ionvilie and Cams 
College to be? irniversit^ demonstrators in chemistry 
The (lonoral Board has rt»oommended that a readei 
ship and a University demonstratorship in geophysics 
be established in the Faculty of Mathematics, and 
that Dr H JefTreys, of 8t John’s College, be appointed 
reader 

Dr J WiKhdVi has beenjappointcKl University lec 
tiuxir m statistics m succession to Mr G Udny Yule, 
who has been apjMJinted reader in statistics 

The Sedgwick Prize for 1931, for an essay on 
geology, has been awarded to "Dr C E Tilley, of 
Emmanuel College 
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London —^The following dootorates have been 
awarded D Sc in Chefn\Btry to Mr A M Waixl, 
Birkbeck College for a thesis entitled “ Inveeti 
gallons on the Bivalency of Carbon ”, oomnstix^ 
of four pubhshofl papers (Jour Chem Soe, 1927, 
1929, 1930), D Sc in PhyatCB to Mr 8 H PiTOr, 
King’s College, for a thesis entitled “ X ray Stumee 
of Long chain Compounds ”, comprising three pub¬ 
lished papers {Jour Chem Soc , 1929, Trana Far 
Soc , 1929 , and Proc Roy Soc , A, 1930), DJSt 
tn Entomology to Mr W J Hall, Impenal (joll^e— 
Royal College of Science, for a thesis entitled “The 
South African Citrus Thnps m Southern Rhodesia ” 
and “ Observations on the Coocidse of Southern Rho¬ 
desia ”, parts I 3, and eight subsidiary contributions , 
D Sc tn Geology to Dr A Brammall for a theeu 
entitle*! “ Gold and Silver in the Dartmoor Granite ” 
{Min Alag , vol 21, 1920), “ The Dartmoor Granite 
{Pror Oeo! , vol 27, 1926), “DartmoorDetntals 

—A Study in Provenance ” (Proc Qeol Aaaoc , vol 
39, 1928), “ Notes on Fissure Phenomena and Lode- 
Trond on Dartmoor ” (Trana Roy Geol Soe oj 
Cornwall^ vol 16, 1928), and eight subsidiary con 
tnbutions 


Ddaino the seventh year of the Ella Sachs Plotz 
Fomidation for the advancement of scientific in¬ 
vestigation, seventy eight applications for grants were 
received by the trustees, sixty two of which came 
from twelve different countiies m Europe and Asia, 
the romaming sixteen coming from the United States 
The total niunber of grants made during this year was 
twenty five, one of these being a continued annual 
grant Twenty one of the new grants were made to 
scientific workers in countries outside the United States 
Ill the seven years of its existence, the Foundation has 
made one hundred and twenty grants and investi¬ 
gators have been aided in the United States, Great 
Britain, France, Germany^ Austua, Hungary, Switzer¬ 
land, Italy Sweden, Esthonia, Czechoslovakia, 
Poland, Chile, Syria, and Belgium Applications for 
grants to bo held dimng the year J 931'32, to bo 
sent to Dr Joseph C Aub, (/ollis P Huntington 
Momonal Hospital 695 Himtington Avenue, Boston, 
Massat bn seifs, should be in the hands of the Exocu 
live Committee before May 1, 1931 

The Carnogio Trust for the Universities of Scotland 
has allocated, os grants foi the quiiiquemiium ending 
Soptomber 1936 for universities and extra murm 
institutions rosptM lively, £224.700 and £34 326 Since 
tbo Trust’s operations r>egan in 1902, the total grants 
have been distributetl as follows foi libraries, 
£159,860, buildings and iiermanent equipment, 
£905,101 , endowment of chairs, lectureships, and 
pension schemes, etc , £437,701 . othei purposes, 
£143 730 A noticeable feature of tbo last ciuincpien- 
nial allocation is the assistance towards such stUflent 
purposes a« residential halls, students’ luuons, and 
playing fields, which have always 8i>ociaIIy appealed 
to the Trust Assistance to students in payment of 
class fees for 1929 -30, accounting for tieaily half of 
the Trust’s expenditure, amoun^d to £56,316, dis- 
inbutod among 4531 beneficianes Voluntary repay¬ 
ments by 64 fonner beneficiaries (21 men anci 33 
women) amounted dunng the same year to £2036 
Apart from the qumquonnial grants scheme and 
osHistaiKe to students, the Trust Rjient last year on 
fellows!)ips, scholarships, and other grants for the 
endowment of research, £19,616 Under its research 
scheme the Trust recently instituted senior scholar¬ 
ships, of the annual value of £200, to provide, m par¬ 
ticular, for the Ph D candidate, who must gc^ereffiir 
be engaged for three yeara at post graduate woit 
before he presents his thesis for that degree 
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Birthda]rs and Research Centres. 

15 —Prof C V Boys, F R S , past president of 
the Physioal Society of London 
^ Nattjbb of July 13, 1929, p 54,1 gave a djagram 
of a more powerfm camera for obBerving the pro¬ 
gressive movement of lightning Since then 1 have 
had one of these cameras made by Messrs ^ss. Ltd 
I have not been able to try this on real lightning, 
but last spnng Mr Goodlet, late of the Metropolitewi 
Vickers Electncal Co , Ltd , allowed me to photograph 
their high tension sparks I never expected that I 
should be able to observe any * progress * in this 
artidcial lightning five feet long only, but running the 
film at approximately 100 nul^ an hour I obtained 
sharp ratner over exposed images With Tesla sparks 
the photographs show perfectly sharp but very pale 
images of extraordinary tenuity The real object of 
the experiment was to prove the satisfactory runmng 
of the instrument and its optical perfection In these 
respects it could not be improv^ upon I sent this 
to Mr Loomis, and he and Prof R W Wood have had 
it for the greater part of one summer, but they have so 
far not succeeded m catching anything However, I 
succeeded m obtaimng a photograph during the great 
storm on Aug 29 last with my original camera, but 
only when the lightning was too close Moreover, the 
two flashes caught were very much to one side and the 
nearer one had the greater part of one image off the 
plate altogether The other pair of images gives some 
stereoscopic indication of progress, but it must bo ro 
mem bared that the longer the image on the plate the 
less conspicuous will this be For this reason it la 
desirable that liglitning should not be nearer than 
five or six miles The short focus lenses in the new 
camera and the higher speed attainable make this in¬ 
strument ten or more times as powerful as the original 
ocunera which I mode m 1900 As I had to wait 
twenty eight years before obtaimng my first picture, 
which was taken in America (see Natuhe, Nov 20, 
1920, p 749), and got only a useless one last year, it 
would seem desirable that more than one of the new 
cameras should be available in suitable observatories, 
for information as to the progress of a lightning fiash 
can be obtamed in no other way, and any information 
so obtained is unassailable 

Mar 17 , 1876 —Dr F J W Whippuk, superintend 
ent of Kew Observatory 

The principal subject of investigation at Kew Ob 
servatory at present is the circulation of atmospheric 
electricity In fine weather, there is a continuous, 
though small, current of positive electncity from the air 
to the groxmd , m disturbed weather, currents m the 
reverse direction are the more frequent There is much 
to learn about these ourrents and their relation to other 
atmospheno conditions, such as potential ipmlient, dust 
content, ionisation, conductivity, and radioactivity 
My own attention has recently been given to 
qi^uestions raised by the observations of the propaga¬ 
tion of air waves to great distances, and especially by 
the numerous observations which have been made 
during the last four years of the air-waves from ^in- 
fire It IB hoped to obtain from such observations 
rebable information as to the variations m the tem¬ 
perature of the atmosphere at heights of 40 km and 
upwards, where the absorption of ultra-violet hght 
by ozone heats up the air 

Mar 19, 1871 —Prof Wiixiam Abthitr Bonb, F R S , 
professor of chemical technology m the Imperial 
College of Science and Technology 
At preeent I am workmg on (1) The chemical 
constitution of coals, ae a problem m orgamc chemistry, 
with the object of aacerteuning the essential molecular 
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structure of the coal substance, its relation to the 
hgnms, etc , from which it originated, the ohemioal 
aspects of its matunng, end the development of the 
ookmg propensities of bitummoua coal (2) Gaseous 
combustion and explosions, more particularly (a) the 
slow combustion of hydrocarbons , ( 6 ) the function 
of steam m the combustion of carbomo oxide , ( 0 ) 
the photographic analysis of ' detonation' m gaseous 
explosions, and (d) gaseous explosions at very high 
initial pressures, for example, between 600 and lOOO 
atoms (3) Catalytic gas reactions at high pressures 
(4) The chemical reactions involved m the DloHt furnace 
smeltmg of iron ores, with tlie view of providmg a 
fundamental basis for fuel economy and control m 
this operation 

I believe that the proper function of imiversity 
departments of applied science is to carry out system¬ 
atic researches of a fundamental character into 
general problems underlying industrial practice, rather 
than investigations of particular works’ problems, 
which can best be tackled by mdustnal research 
organisations 


Societies and Academies 

Loni>ox 

Royal Society, March 5 —'W L Garstang and 
C N Hinshelwood The kmetics of the combmation 
of hydrogen and oxygen the uifluonce of iodine 
The surface reaction in vessels of silica and porcelain 
is accelerated by iodine The amounts of iodine 
required are small The efficiency of collisions with 
lodino in breaking chains is, however, less than 
about 10‘* Water vapour lowers the upper critical 
limit of the low pressure explosion region end in 
sufficient amount, mhibits the explosion altogether 
Commercial hydrogen appears to contain no inhibit 
mg substances —D R Hartree Optical and oqui- 
vment paths in a stratified medium, treated from a 
wave standpomt Wave treatment is essential for 
the mteipretation of some of the phenomena of re 
flection from the Heaviside layer Expressions for 
the optical and equivalent paths m terms of the 
solutions of the equations of wave propagation are 
obtained, both for normal and oblique incidence, and 
exact expressions are obtained for the optical path 
for normal mcidence on stratified media with certain 
simple variations of refractive index Approximate 
expressions are ob tamed for the optical and eqm 
valent paths in a totally reflecting medium — H J 
Phelps The adsorption of substances by fuller’s 
earth The adsorption of weak solutions of various 
organic acids and bases has been studied , in particular, 
attention is directed to a study of the adsorption of 
such substances from solutions of various hydrogen- 
ion concentrations The adsorption of the simple 
amines is molecular, or * apolar *, m solutions of re¬ 
action more alkalme than pH 9, while it is ionic, or 
‘ polar *, m solutions more acid than about pH 8 
Tne adsorption of bases and also of oxalic ocul falls 
to zero m solutions more acid than pH 3, due to the 
fact that the calcium salts m fuller’s earth, the pres 
enoe of which is essential for adsorption to take plaoe, 
are soluble under these conditions “L J Mordell 
The arithmetical IV reduced mdefinifco quadratic form 
m n variables A simple method is given for finding 
mequalities satisfied by the coefficients of a reduced 
mdefimte form When the coefficients ore mtegers 
a simple proof is given that the class number for 
forms with given determinant is finite A normal 
type IS also found for the reduced forms — A E 
Moelwyn Hughes and C N Hinshelwood The 
kmetios of reactions in solution (1, 2) The decom* 
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position of rhlormo monoxide in carbon t^etrachlonde 
solution proceeds at the same rate, possesses the same 
heat of activation, nnd apparently takes place by the 
same mechanism os in tlio gaseous state The re 
tardation of bimolecular reactions by solvents thus 
appears to do|)end upon a specitic influence of par- 
ti< ular ho! vents, and need not <>ccur m an ‘ ideal * 
solution The aim of the experiments was to deter 
inmo whether (onstancy of rate and heat of activa 
tioii with change of solvent can be regarded as the 
usual characteristic of a ummolecular reaction It 
is concluded that it is only true of certain ^ ideal * 
solvents —"F R Terroux Ihe upper limit of energy 
m the spcttruni of radium K The velocities of the 
fastest rays from rtvduun K Mere determined from 
the curvature of the tracks in u magnetic helii and 
the distribution of the lays obtained m the region 
extending from 4000 to 10 000 Hp The complete 
spectium of radium PJ was obtained bj combining 
tno present observaticms with previous work and the 
resulting curve shows no tnue of the hitherto ac 
coptod c'nd point at about 'lOOO Hp Ihe spectrum 
appears to tail off \ery gradually and to extend at 
least to 12,000 //^, which fomsponds to an energy of 
3,000 (MM) electron volts The number of particles 
above 6000 Hp m about 4 per cent of the total 
numher einittcxi An energy distiihutioii curve was 
obtained, nnd from this the average energy per dis 
integration is estimated at about 473,(K )0 volts, with 
u probable error of 20 per cent which is in fair agree 
monfc witli the values obtained from heating measuro 
ments It appears probable that the /t particles from 
radium K are emitted from the nuclei according to a 
simple distribution law which lesemhlos the Max 
wellian form and that there is a bnite probability 
for the emission of a pailiclo with any velocity — 
K R Rao and J S Badami investigations on the 
spectrum of selenniin—( 1 ) The spectium of solo 

mum has been investigated from \7(K)0 to X650, mainly 
using diPFeient mtensities of distliargo thicmgh 
capillary tubes containing vapoui of selenium Be 
twcnni X1400 and X400 vacuiun spark spectra have 
boon taken witti and without inductance With the 
aid of tbcise data the doublet system of trebly ionised 
sole mum has been identified A few smglols and 
iiitei Combination lines in So \ have bex^n added to 
the triplet system that was alromly known The 
largest term, 4m is found to bo 6H»,781 cm \ 

leading to an appioximato ionisation potential of 
72 8 volts- J K L Macdonald Staik effect m 
inoleoular liydrogen m the range 4100 4770 A Certain 
complex structures reported by Kmti are resolved 
into mdejwndent lines Displacements of line com 
ponents are meosurexi and the observations aie con 
sidere t from a theoiotical point of view (’eitam 
groups of /’ and R branch linos with common initial 
Jovols are found to be acioquateiy desc nbed. as regards 
number and polarisation of components, by a theory 
whic h IS brieflv disc ussed - T Alty The reflection of 
vapour molecules at a liquid surface The rate of 
evaporation fiom a w^ater surface is measvired as a 
function of the vapoui pressure above the evaporating 
Burfaco By extrapolation to zero pressure the rate 
of evaporation into a vewnum is found On compar 
mg this cixpenmontal result with the formula of the 
kinetic theory of gases for the number of vapour 
molecules striking h water surface per second from 
the saturated vapour, it appears that only about 
1 per cent of the molecules moident on the surface 
ore able to enter the liquid 

Paris 

Academy of Sciencee, Jan 19 Douvilld The ! 
eruptive rocks of the Pic de R^benoeq — Andrd Blondel j 
Tlie improvement of the present system of electro ^ 
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magnetic units If the units of E M F and current 
are taken as 10 volts and 10 amperee and the power 
unit as the hectowatt, leavmg the ohm and the farad 
unchanged, then such a ^stem contams only 10* and 
10 ® in all its elements In the C G S system the new 
prefixes ‘ nea * for 10 ® and * cato ’ for 10 '® are sug¬ 
gested The dehcionciea of the present system of 
nomenclature are fully discussed —C de la Vallde 
Poussin The conformal representation of multiply 
coimoxe plane areas -- W Vernadsky Isotopes and 
livmg organisms A discussion of the possibility of 
livmg organisms possessing the property of separating 
isotopes, m the course of thoir life —Kicliard Fosse was 
elected a member of the Section of Rural Economy m 
succession to the late A Th Schloesmg, and Eugene 
Fabry correMpondant for the Seition of (»eometry m 
succession to the late M Ricmier —A Norden The 
inclusion of the metric and amne theories of surfaces 
m the geometry of specific systems — Racheviky 
Onngruencos witn several dimensions ~G Gourewitch 
The divisibility of tnvoctors and c|uadrivectors by a 
vector Mile Mane Charpentier A certain class of 
Peano points —Basile Demtehenko A mixed problem 
m the ring —Raphael Salem The necessary and 
sufliciont conditions that arbitrary constants a„, 
should be Fourier cooffli leiits of a func tion capable of 
summation —Emile Belot The origin and formation 
of Pluto acoordmg to the dualist cosmogony —Gr C 
Moisil Wave mechanics of fields of waves —L 
Brdninghaus The electrical conduction of hnutd 
hydrocarbons m thin lasers A drop of fresh vaseline 
Oil, inserted l^tween two electroiles 11 p. apart, closes 
a 110 volt continuous circuit “ as if it wore a clrop of 
mercury This condui tmg stete is aViohshoil when 
the electrodes are 16 m apart —M Cork Change of 
wave length of the X rays traversing an absorbing 
medium (observed in the diiection of transmission) 
An attempt to repeat some experiments recently 
described by B B Ray (Natuek, 126, p 866 ) has 
given only negative results possibly due to the 
different screens employ cxl —} Dourgnon and P 
Waguet Remarks on ceitain photometric proper! los 
of ground and grained glass —J P Mathieu A method 
of measuring cin ular dichroisin Jean Loiseleur and 
L^on Velluz The association of biochemical con 
stituents and certain cellulose esters Details of 
technique for preparing membranes containing (ellu 
lose acetate and casein or other proteins —A Travers 
and J Aubert Tho potential of passive iron From 
the results of the experiments dose nbed, it is concluded 
that the term ‘ passive iron ’ has no absolute moan 
ing , there are degrees of passivity The film of oxide 
theory of passivation cannot apply m all oases, since 
the potential of iron immersed in different oxidismg 
agents depends on tho nature of the latter —AnJr^ 
Michel and Pierre Benazet Tho reheating of rapidly 
tompereil stools - P Brauman The alkyl oxyvana- 
dylsaUcylates of alkyls and aryls —Raymond Fur on 
The geology of the Gabon (French Equatorial Africa) 
—R Bureau A recording radiogoniometer Ita 
application to atmosjihenea Ranzi’s neon lamp 
method has been modified to record not only the 
variations of the atmospheni^ but also their direction 
Two diagrams are reproduced —Louis Dangeard The 
lower algte in the Limagne limestone—^Jules Amar 
Hydroihffusion and deadly fogs -Pierre Lavialle 
The stamen in Knautia arveneis The polymorphism 
of the flowers and flower heads —Emile Saillard The 
precipitation of lime by sulphurous ewsid in sugar 
solutions—Ph Joyet-Lavergne The conditions of 
metabolism pennittmg the realisation of the change of 
sex -Georges Blanc and Jean Valtis The sensit^ty 
of SpfmuyphUua citxUua to experimcmtal tuberculouk 
infection —F Dienert euid P Etrillard The stenlisa 
tion of water by metals 
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Official Publications Received. 

Bhitub 

The FrooQsdlnga and Tnnaaotlons of the Nora Scotian Inatltute of 
Scltnoc, llaittax, No\a Scotia VoL 17, Part 4, Seiiaion ]929>19S0 
Pp, xxxlit liil-|-.MS«7& + xvll (Halifax, NS) 60 centa 
Indian Central Cotton (Committee Technological Jjiboratory Tech 
Dologlcal Bulletin, Seriea B, No 11 itaudom and Syatematic Selectloim 
of Warp S^iniena in Cloth Sampling By Dr A Jamca Turner Pp 
21 (Bombay) 8 annaa 

Department of Sul entitle and luduetrial Research Building Science 
Abatracta Vol 8 (New Serins), No 12 December 1980 AbatrxetH 
Nos 2188 2877 Pp 411681 (London JIM SUtlunery omce) 
Otf. net 

Biological RevlewH and Biological Prooeedlngn of the (>ambridge 
Fhtloaophical Society Bdited by H Muiiio Fox Vol 6, No 1 
January Pp 132 (Cambridge At the University Pmiis ) Hu od net 
Southern Whaling Freatilentlal Address delhermi st the Annltersary 
Meeting of the Llnnean Society of Loudon on the 21th of May 1980 By 
Sir Sidney F Harmor Pp 86 168 (1 ondon Jdnneau Society ) 

A List of Inieriiatiunal fellowships for Research (Puniplilct No 4) 
Pp 228 (London Tlie International Federation of University 
Women ) lij 

The Indian Forest Records Botany Series Vol 16 1 art 1 Illustra 
tloDS of Imlian Forest Plants Pait 2 Fhe Species of Dlptensnipus 
By R N Parker Pp, ii+l6 + 10 plates (Calcutta Government of 
India Central PuhUcatlon Branch ) 1 rupee In 9rl 
The Hannah Dairy Research Institute Bulletlu No 2 Reactors in 
ruberonUn Tested (J^icensed) Herds By Alexander B Fowler and Dr 
Norman 0 Wilght. Pp 61 (Auchinciulve ) 

Empire Cotton Growing Corporation Report of the Executive ( om 
inittiw to be Hubinltled to the Meutlng of ttie Administrative Council on 
February 6th, 1981 Pp 7 (London ) 

Fobbium 

Library of rongress Report of the Llbmilan of rongress for the 
Fiacal Year ending June 30 1930 Ip vi P420+ 12 plates (Wasliliigbjh 
DO Ooveinment Printing Otflee ) 

Agrlcultuml Kxpoilment Slatlon Atichignn State Collugi of A^ii 
culture and Applied Science Special Bulletin No 294 Investigations 
of Corn Borer ( ontiol at Monroe Michigan By A U Mai stun iiml 
C B Dibble Pp 47 Tachiiical UulleLln No IDS Indueiice (tf Soil 
Conditions Feitill?er Treatnierits and light Intensity on Giovtili, 
Choiuical Composition and Knxymlc Activities of Biigar Reels By 
James Tyson Pp 44 (Lsst I anslng Mich ) 

Mciuulies du Mus6e Royal d llisGdio Naturelle de Belgique Mcmolni 
'□48 Mullusqups dea couches a (>rents (paleoctne dti I imlMiurg) 
Par Ur Emile Vincent Pp 43 + 8 planrhos Mcmulre No 46 H>dio 
meduaae collocted lii the Bouth Westein Part of the Noith t+m and In 
the Easlurn Part of the C hannel in 1903-1 >14 By P I Kiaiiip I p j 6 
M^m dre No 4d Jiltudissur les m^Uusques Monliens du Pondingiie et 
dn Tu/fcau do Ciply Par Dr iiinllo Vincent Pp ll^ + d planches 
(Bruxelles ) 

United Htatos Department of the Inb rlor Ou< logical ‘Purvey 
Bulletin 818 D Notes on the Geology of Upper Nlrlna River, Alaska 
By Fred H Mofht (Mineral Hosourccs of Alaska 192 K ) Pp 11 + 148 
166 +plate 3 15 cents Bulletin 817 Boundarlos Aiens Geographic 

Ccribfra and Altifciidfs of Che Urilfcfld and the several States with 

a Brief Record of Important C hanges in their Ten Itory and flovernm< nt 
By Edward M Douglas Hecond edition Pp v)I + 266 + 12 plates 60 
coni'! Bulletin 821 A A Graphic History of Metal Mining in Idaho 
By Clyde P Ross (Ountiibnblons to Economic Geology 1989 Part-) 
Pp 11 + 9 + 8 plates 10 cents Bulbain 822 C BiluminoUH Hsndstoiie 
near Vernal UUh By R. M Mpiiker (CuulributInns to Kennomk 
Geology, 1980 Part 2) Pp il + 77 loO+pIates 7 9 10 ccuTs Bulletin 

M24 A Mineral Industry of Alaska in 1929, and Administrative Report 
Bi Philip B Hmith (Mineral Resources of Alaska 1929) Pp 11 + 109 
20 cunts (Washington, D C Government Printing Olflce ) 


CATALXKlUxa. 

A Catalogue of Important and Rare Hooka on Botany, \grlciilture, 
Forestry Fruit Culture, Oardenaand Gardening Herbals, Early Medicine 
and Surgery Tobacoo Original Water Colour Drawings by Khret and 
Van Huysiuii and an Important Collection of laiuphlets (No 448 ) 
Pp 148 (I ondon Bernard Quaritoh, I td ) 

Useful Gardening Books Pp 8 Lint of Gardening and Botanical 
Books Including Materia Uedlca, Pharmacy, Perfumery and Hcent etc 
(No ISS ) Pp 20 (London Diilau and Co , Ltd ) 

Taylora Bee Supplies. Pp 44 (Welwyn E 11 Taylor Ltd) 


Diary of Societies 

tRIDAY, March 13 

iManruTioM or MumetPAt and Oountv KNOLNacaa (ScottlMh District 
Meeting) (at City Chamlwrs Edinburgh), at II 80 a m —W B Hrott 
The PropUHtMl National Standard Prat tice for the Employment of 
Stniotural Steel in Baildlag, as Delegated by the British Steel Work 
Astoclatlon 

Bioohucioal Sooirrr (Annual Oenaral Heetlug) (at University College), 
at 8.—Prof C Lovatt Evans, Ohiao Toai, and F G Young A Note 
on the Estimation of Liver Glycogen —R A McCance and U L 
Shipp The Colorimetric Determination of Sodium —E Stedman aii<^ 
Bileu Stedman Studies on the Relationship between Chemical Con 
atitation and Phyaiological Action Part III The Inhibitory Aotton 
of Certain Synthetic Drelhancs on the Activi^ of Liver Esterese — 
B 0 J Knight An Eleotrolytlc Method for Poising the Oxidation 

No 3§02, Vol 127] 


reduction PoUntial ol Culture Medla.~G F ManHan Obaervationa 
on the Physfologlo*! Potency of Lrystalllne Trl hydroxy CRatrln — 
Prof J P Hllditch aud J J Sleighthulme The Olycerlde btruoture 
ol Butter Fats,—U K Ing and R N Kekwlck A Note on Acyl 
Denvattvna or Creatine and Crpatlnine.—I B MacLean and MSB 
Pearce Uxidatlons of Oleic Add in tHlro and llu.ir Btaring on the 
Biologic kl Oxidation of Uteio Add— C Klmlngton and A H SLewart 
A Pigment from the Sulnt (Sweat F ractlon) of Raw Sheep s Wool 
Royal H(x.irrY up Ahts (Indian Hofiting), at 4 89 ^Dr H U Mann 
The Tea Industry of India In Its Scieiitltlc AapucU 
Koval Ahtuonouical SvKirrv at 6—Sir A S. Eddington A I'heorem 
comernlng liKOiiipJete PolytropHH I Young 0<cuiUtions of Stars 

by the Mouu observed nt Birmingham University duilng 1980 —T 
Mabukuiua Relativity KfTecb in the 1 rublem ol i/atltudu Variation 
—J Dulay Ktiuct of Atninspheiic Absorjitiou in htdlar Hpevtro- 
photometry J 11 Hinute A New rest for CasHegraln and Greguiiaii 
Secondary Mirrors —V V Narliker Ihe HlginUcum.e of B<-de ■ Law 
In ilelation to SatolHlo Systems —L H Thomas Ihe blow tontrac 
lion and Expansion of a Fluid Sphere 11 Stability-S Ohaudta 
seklmr The Dissociation Furnuila Actordiiig iu tbu Relativistic 
Statistics - C H Beals Have I nngth^ of Oxygen anrl AMirogeii Liuea 
ill the Stellar Region Royal Observatory Greenwich OLservations 
of Solar Flofculi made with the 8fectroheliootupe during 1989- 
Di H H PlaskRtt The Formation of the Magi csinm h Lines In the 
Solar Atmosphere -H Simnigren Ihe fossible Solutions of the 
Equations ol FIt on tin. SUuidtrtI Model T G Cowling Note on 
the Fitting of lol>trope Moilels m the Theory of Stt liar Structure — 
H Chandrasekbai Thu IKglily Collnpaed ConllgiiratiouH ul a Stellar 
Mass 

Roval SociiTY or Mxdkink (Ophthalmology Section) (at Mlddlestx 
HospitaD at 6 —Clinical Meeting 

Rovai Golikok op Sukoxons of Enoiand, at 5—Sir Arthur Keith 
Donionstratloii of dmens tilustiating tlie Anatomy I hyslulogy, and 
Patliology ol the (Fsopbagus 
Rotai Society op Meoiuimk (Glinu al S« cliou), at 6 30 
UALACOLOuiriL SOCIETY OP l^NDoN (st 1 iniiHAn Society) at 0 — PI H 
Bloomer Ou the Anatomy of Jii'iu titi cf BourguIgnat — 

J It le B Tomlin Two New Spu< les ofnia —C Oldbain bomo 
Hcalarlform Examples of ur6us/ /-um 

Nohth East txiAST Institution or Enoinxsrs and SHiFBUiLDXna 
(at Mining rustiiute Nevo astle u]K>n Tjno) at fl —H F Doruy Some 
Factors InttuemIng the Sizes of Crankshafts for Doubb Ailing Diesel 
Engines 

iKSTiTOTioN or Eiectkicai E«( inkeks (1 oiidoii Students Section) at 
6 1 > -U J F Tweexl Aspects of the Transmission and Uectplluii ot 
Still Pictures 

Tnstititk lp Fubi (North WpBtern Section) (at Engineers Club Man 
Chester) at 7—Dr G K R Bljlhe Tihe IiiduNtial Application of 
Pulverised Fuel 

Inktitution of I cH'fusoTiv« Knoinkhiui (Mandiester f»ntre) (at 
literary and Philoaopliloal Societv MandiesGr) at 7 —J>r K G 
Rlithift Steam Storage In Kulation to tin I ocoiiiothe 
On AND CouiiJR I HEMIBTH Arsociation (MaiichestBr Section) (at Milton 
Hall Manchester) at 7—Dr K A Mason Recent Lines of Advance 
in liftke and Pigment (lieniistry 

Junior Ihbtitotion op Knoinbrioi at 7 30 —L Clegg Phenol Fcrnmlde 
hydo Moulding Coinposit Ioiih MHiinfacture uiid Use 
Sotifty op Giikmioai Industrv (t hoinleal Kngimcriug Gioup) (at 
Cheinics) S 4 )clety) at « - W J Rees ihe Manufat ture of 1 ime 
Royal iNsriTUTioN or Obbat Britain at 9 — J C Squire Parody 


SATURDAY, Marc h 14 

iNrKHNMloNAt SiMiLlVoh i kMiilu TuADtH C MHUirtTe (Bi Itisli Scctlon) 
(at Universltv I eeds) at lU a m ~ll F Inins Deteiihlnalton of 
Water In \flgeUllie Tanned Lentber—Di A ( Uuhs New Hiid Im 
provml Mitbod of Moisture Ih G i mliiation and its Appliiation to 
l^jvtber - Dr D Burton Note i>n the Determiiiatnm of Muisnini In 
I eatliei —H G Henm tt and oibers DIki nssioii f>ii Miiteial Adds 
in VegeUlilo leather - Demoiistmtion of a New Foiiu of liutumeUr, 
by Dr i G 1 arkei 

Roval iNMTirimoN OF Ghkat Britain, at 3-1 ord Rutherfoi J Recent 
ReseauheH oil tlie Alpha Ua> s (2) .... , \ 

Britlrh PavcuoLOOiCAi Sen iBTV (at Royal Antbiopologh al Institute) 
at 3 30 —R. HedkWlek A Brief HesUtemeiit of the Case fm Psycho 
logical Hedonism and an Examination of some Fundamental Conkcpts 
in Aflcctlvo Psychology 

MONDAY MARfii 16 

Victoria Institute (at Gontral BuildmgH, Westminster) at 4 80 —Col 
F ( Moleswoith History of Piactlcal Astronomy 
Royai Q ECKiBAPH 10 al Society at 5 — W V Lew is 1 he Eflect of H ave 

Incidence ou the Contlgui alien of at oast 

Rovai (.OLLKdE OP SUROEONS OF Knoland at 6 —( K Shattoik 
Deinonitrttion of Hi*cciniena lllustiating AMections of llu 
IKETITUTIOH OP Mechanipal Knoinxkrs (Graduslea Section), at 6 46- 

C Dav Ueavv Oil and Dieiml Engims (I Hcture) 

StmirrY^OF^CHEiiTcAL iHDum-RT (Edinburgh aud East of Scotland 
(Ann,ml O.neml Mootlnn) ("t «<>'»' ^ 

_]},. u linnMorth Invention In Chemtcal Industry 

IwHTiTUTioN or Eixctrioal Kkoineiks (Informal Meeting), at 7 —Dr 
A Boseii and others Discussion on Some Difllcultlcs in A C Bridge 

EutCTMCAT Enoineeiw (MoMey and North Waiea 

2 “rr“ 5t T«,holcl School sfilploy) »t T SO - Prof 
^uth AfrUn IM SIm.p nml Wool (I.*ct«r.\ 

RuTAL IMOTITUTS Of Ahobithcm, At 8 —0 B, P««r* The Trent- 

ment of Old Bulldinge. 
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Royal Booibty or Abts, at 8 —C^pC A. Cl U West Tlie Rtoordlng i 
and Beproduolog of Hound (Cantor Leoturea) (2)w 
■ooainoa Sooicty (at 20 Groavenor Gardena S.W 1), at 8 1ft ^Stody ^ 
Circle 

lUESDAY, March 17 

EtoYAL CoLLafia ur PHvsiciAKa or Lordoh atO—Dr H Orltchley The 
Neurology of Old Ago (QouUtonlan Leoturea) (3) 

Royal Iniititutioii or Qrrat Ukitaim at ft 1ft—Dr C D Darlington 
The Cytoioglcal Theory of Heredity and Variation (3X 
Royal Booikty or Hbdioihi at ft 80--General Meeting. 

Mihbrauhjicai HoaiKTv at ft 30—A J P Martin On a New Method 
of Detecting Pyro electricity —Dr D R Grantham and K Oatea On 
the Mboal Meteoric Iron, Tanganyika Territory — Dr H A Nockolda 
On the Dhoon (file of Man) Granite a Htuay of Contamination — 

A. O MacGregor On Clouded Felapare aa a Reeult of Thermal Meta 
morphirtm.—C \ Kenner On the ftaaldoal Liquid a of Oiyatalitiing 
Maj^BR 

^ooLOGUAi tkiciKTY Of LoMDOW, at 6 80 —Dr R Broom On the 
PygoctjihaiMn like CniaUcean of the Houth African Dwyka —Dr P It 
I*owe On the Afiiitoiiiy of Pit’nAurtiiyplonuna and the Occurrence of 
BroadbJIle (BurylamldM*) in Africa,—J St Jyeger A Key to the 
FatniliflH and Genera of African Uodenlia.—U W Tucker (o) Note I 
on a Skull of mij gtiTnanUn Miller, in the Cambridge Museum , (ft) On ' 
the Occurrence of ftina grtrxa at Small Altitudes in the Naples j 
District will! Home ObserxabinnB on UablU 
IjfBTJTUTa OK MjcTAiJi (Birmingham Section) (In Chamber of Commerce 
Birmingham) at 7 - Dr I J SiiilthellH Tim Metallurgy of Home 
of the Rarer Metals 

Royal Schikty or McoiciHa (Pathological Sec'tion) (Annual General 
Meeting) at 8 

WFUNE^DAY, Mauch 18 

QbouxiicA! Socirrv or I omihjn, at fi ho —W B R King A PoeelH 
ferous Limestone AsHuclstM with [iigletnnlan Beds at llurton in 
Ulbbiesdale Yurkabire—Prof O 11 Hchindewolf On the Septal 
Development and thr Genotype of the Coral Genus 1 etrain Mllnafcer 
Royai Miorohcupicai S^icirrY (at B M A Uoufui Tuvlstotk Stpiare), ut 
t so —Dr W K Cooke and (’' K HIM Micruscoplcal Hludlea In 
Pernicloua Ana nila. (8) Tho Miu ropolytyte (4) NucUmr DHgPiici'utlon 
In BhsKl Stream Cells K O Wood Mkio polnidaing Crystals and 
their Projection 

Newi’oren Society (at Caxton Hall), at 6 80 J 0 U Warren John 
Niittall s Sketch Book and Notes on Wrought Iron Detail for Early 
liocomothes 

OvartHRAD 1 iNicH Aseoi iation (at Institution of Klecbrlcal Rnglneers), at 

6 iO —W 0 Bexun and others Dtscuasion on Overhead Ltue Dlffl 
oultius 

Livbrfoul Enoinrkrino Society (at tt The Tvmplo, I Iverpool) at H 80 — 

G 8 Baker Hnrse jMjwor of Ships as AfTectwl by Rudders and Pro 
pullers—R t l^ggnt NuU*h on water 1 uwet Develupim ut In Canada 
fMSTiTttiioN i>Y Rlklihk Ai KNoiNKaus (Sheffield Sub Centro) (at Royal 
Victoria Hotel, Sheflield), at 7 80 —W Rediuayne Cable Fault Lcx^l 
Isatlon by Telephone Methoda 

Leiomter I iTERARY AMI) Piiii OHopnicAL SOCIETY (BoUny and Biology 
Section) (lolntly with 1 eirsster Brench of iJrii Ish Empire NaturalletM 
Asaoolaliun) (at Leicester Mnaeum), at 7 80 —Mr B^tard Why is 
thnre no Darwinian Morality i 

RovAr MuTKoKoi^KiirALSooiitTY at 7 SO —O>mmaoder B O Shankland 
Navigation from Viking 1 erlod to Preoent Day in Relation to Sciouce 
and Meteorology (G J Symons Memorial Locture) 

Foi K IxiRE SiKJirrv (at University College), at 8 —A M Hocarb Caste 
In till 

Lek khtkk Literary amp PRiUMornn ai Hocrrrr (C;bnru{stry Section) 
(in College of Technology, I elcestor), at 8 -Dr O Lawton Some 
MetAlIurgloal Probb ms in the Kleotilcal Industry 
Electropi ATERa AND DxrosiTORs Tecunioai S<m iett (at NorbhampLm 
Polytechnic Institute) at 8.16 -AW llotliHr»all Some InveBtiga 
tioni In Copper Deposition 

Royai Sooiity or Arth nt 8 80 — Lt Gen Sir William Fursc Some 
Aspect* of Jntur Imperial Trade (Trueman Wood I ecture). 

BoetKTYor OiAWH Tr< uNoifs-v (at Stourbridge) 

lUVPSDAY, Mar( m U> 

Limnean Mociett or I ondok at ft —Prof J SUnley Gardiner Photo 
synthesla and Solution in the Building of Atnlla —Dr Mat Bernhauer 
and Dr 11 Siott Coleoptem, StaphyllnidBo of Abyssinia 
Royal Culleoe or Phvhh ianu or London at ft —Sir Wllllum Wlllcojc 
Toxic Jaundice (I ninleian Lecturea) (1). 

Royal Imbtitution or Great Uhitaim, at ft n—Prof 1 B 8 Haldane 
Respiration (>). 

Inbtitution or MiNuin ahp Metalldroy (at Geological Society) at ft 80 
Ohili>-Stody Socirrv (at Royal Sanitary Instltuta), at d - Miss Marlou 
Hiubordson Children s Drawings 

Royal AkiuiNAUTioAi SoniifTT (at Royal Society of Arts) at 0 80 - Di 
W Hoff RmeHTch la the Borlln Teohnlache Hocbttohule 
iLuiMtHATiNa Enoimeerino SOCIETY (at InHtllution of Klectrlcal Bn 
glneers), Rt 7 — H T Voung Modern Domestic Lighting 
iKETiTUTE or RaBEEE REaBAfiCH (at Manchester Ltd , Hanchoater), at 

7 —S. A Bnuler Home Problema in ^nge Hnblier Manurheture 
Bocinr op OHEMirAL lirnusTEY (BrUun Section) (Annual Meeting) (at 

University, BrlsUd), nt 7 8U * Chalnnan s Address 
Obbhical BooitTY, at 8--F M Rowe and A T Petera A Now Reec 
tlon of Curtain DiaztunlphonatM Derlred from 0 naphthol I aulphonic 
Acid Part IV The Constitution ^tbe Gondeniuitloo Produeba of 
Diaco compounds with ^ naphthor Derlvatlvca Subatltnbed In the 
I poaltloQ —F M Hown Mlta B Levin and A T Peters A New 
BWtlou of Certain Dlazoaulphonates Derived from 0 naphthol 1 
•alphontc Acid Part V The 4 nltro- and 4' amino-derlvatlvea of 
4-methyl 8 phenylphthalax 1-one M Bowe and 0 Dunbar A 
New Reaction of Certain Dlaxoaulphonatm Derived from 0-napfathol 1 
aulphonto Add Part VT Preparation of Phtbalaalne Phtnalaxone 
ana Phthallmldine Derivatives from 2 ft-dich1oro 4 nltroanlllneu — 
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F M Rowe and N H. Wllliama A New Reaotkm of Oartmln Dbuo- 
aulphonatee Derived from ^naphthol l«eutphoDtci Add Piart VII 
Preparation of Pbthalaxloe, Phthalaaone and Phttaallmidlne DerlTa 
ttveafromS fl-dlbromo-4 nttroanlltne.—K N Monona^ R Robiaaon 
Strychnine and Brucine. Part Xli The Conatltatloo of Dloltro* 
■trycholoarbdxillo Add 

Royal Society or Teotjoal Mbpiouis aed Htoteee (at Royal Army 
Medical Ooliege, Qrosvenor Road, 8 W >, at 8 Ifi —Laboratory MeetlDg 
Harveiah Sooiirrr or Lompon (at 11 Chandoe Street, W at 8 80 —Sir 

Percy Sargent The Romance of the Pitoitary Gland 
BEtTiHU iMerrruTE or Kaoiolouy (at 8S Welbeck Street), at 8.30 

YHIDAY, March 30 

Physical Society (at Imperial College of Science) (Annual General Meet 
iiig), at 6 —Preaentatlon of Duddell Medal, 1930, to Sir J Ambrose 
Fleming 

Rovai Samitart I KETrrtrrB (at Technical Gjllege, Lincoln), at ft,— -L O 
Need and other* Discusalon on HniuieboRte on inland Waterway* —R 0 
Baggott and others DIhcuimIuu on HtfUKe Collection and Dlapooal 
Royal Coli eoi or SuROEONa nr Bnolaxd at 6 —Sir Artlitir Keith 
Demuirntralinn of the Anatomy and Nerve Supply of the DlaTihragno. 
[MariTirrioN or MEOHAMirAt Emuimbere at 6 —R S. Alton and W B W 
Millington Mtxlern Method* of raiHltig Water from Underground 
Sourrea 

North East (^oavt Iertitutioh or ENoiNBBRe akd BaiPEUiLDBaa (at 
Mining liiHtitute Newuistle u^xm Tyne) at ft—T MlUican OoiTOBlnn 
with lleferenco to Boiler* 

iMETiTUTiON OF ELECTRICAL Enoineewi (Meter and Instrument Section) 
(Informal Meeting), at O 80 —W Lawson and others DlsLiiiiilon on 
Should the Bottom Bearing* of MeUm be Oiled?—W Holmea and 
other* Di*cu**lon ou Are Cob«lt Steel MagneU Dfaiirablft for Uae a* 
Purinanent Magneta for Inetiumente?—Lu CoL K Kdgcumlw and F 
Hope-Juiie* Dim uhrIoii uii Aie Synchixmuu* Motor* or Clockn More 
Suitable fur Time H< I vice?—J W Reconl and W PhilllfjN Dl»cua*lon 
on An Ivong Scalps Preferubte to Short in Indicating InatnimPiita? 
iMfTiTUTE or Ohemistry (MHiiclustor Section) (Annual General Meeting) 
(atManchester LbL Manchpater), ut 7 --Prof R. M Cavon Lcotnre 
iMBTiTUTioN or El xcTHirAt Ehoimeeiu* (Meter and IiiKtrumcnt St'Ctlon), 
at 7 —Infomml Discussion 

Imhtitution or Meobanioal RNUtNEEHa (Jointly with InHtitutlon of 
Automobile Engineer*) ^t Merchant Venturer* Technical Oollegi, 
Bristol), at 7 —Dr J H I>a\ lea An Kxperimeuial Invnstimtioa int^o 
liidm tion OondlGon* DlHtrlbntion and Tnrbulence in Petrol Engine* 
8o< irry or Cuemigai Induotry (Newcastle th*ction) (at Armstrong 
Collegt, NewcAHtlc upon Tyne), at 7 80 —H W Howe* Pyrtx Ola**, 
it* Pj-oportles and AppliuitioiL 

JumoR Ihstitutioi or BlfoiNSRiui, at 7 80 —W B Roberta Some Token 
SvHtpinn of Railway Signalling 

Boyal Society or HEDictMi (Electro Therapeutic* Section) at 8 80— 
Dr ChHlmor* Watson Kadlatloii In Relattun to Human and Animal 
Life. 

Royal iHtTiTOTioM or Great Britaw, at 0 — Prof E N da O Andrade 
Hound SantI, and Smoke New I ight on Old Problem* 

Gbommii«th AaaociATioN (North East Lancashire Group) (at Technical 
Oollegi lUackhumX—J Ban*on The Structure of the Alp* (Lecture). 

^ATVRDA\y March 21 

IwaTiTUTJON or Mitkioipal AW* Cormry MxniifEERa (YorkHhire and North 
Weatern Dl*trict») (at Collegt^ of Technoloiw Manchwator) at 2 80 — 
Dornuin Long and Co , Ltd The Bnilding of the New '^ne Bridge The 
Building of Imperial Lhemlcal Hou*e and The Sydney Harbour Bridge. 
Matbematioai AanociATioic (at Bedford Collega), at 3 —B Inman 
0>ntracted Method* In Arithmetic 

Royal iNEririmoH or Great Britain at 3 —Lord Rutherford Recent 
Researches on the Alplia Ray* (8). 


PUBLIC LKCTURKB 

fRlDAY, Maiuu 13. 

Britihh Medkal A««ociation nraviatock Square) at 8,-Prof B 
Mellanby Diet and Health (Sir UharleR Haatlnga Lcctore). 

SATURDAY^ March 14. 

IloERiHAN Mureoh (forest mil), at 8 80 — D Martin Roberta London 
in the AugnHtan A{^ 

MONDAl, Mabch Id. 

Kihq 8 OoiLEOE, Lonimih, at ft 80 —Prof K B. lAwhley Problem* In the 
Physiology of lour (Succepdlng Lecture* on Mar 18 and 19 ) 

Univebaity Oolleoe, at ft 80 —Prof B Brouwer The Central NonouM 
SyHtem (Succeeding Lecture on Mar 17 ) 

TUESDAY, Mabob 17 

UwiVEiwjTY Collbob UoflpiTAL MhuIcai St HOOl,, at 6 15 —Dr 0 H 
Andrewoa Immunity In Viru* Dlanaam (1). 


WEDNESDAY, March 18 

Lomdon School or Hyoiewr Ain> Tropical HaoicntE, at ft —Lt. Ool 
G B F Stammer* Tropical Hygiene for Men and Women ppooeedbig 
to the Tropica. (Succeeding lecture* until Mar 27 ) 

Kwo 6 OOLLEOB, LoNDow, at 6 80 —Dt V T Harlow The Great Age of 
Dlacovory The Search fur El Dorado 

rSlDAY, March JO 

iNimTUTioK or Protessioeal Civil Servamti (at Chartered Surveyor* 
Inatltutlon), at ft SO—0 S. Wright The Scienfclflo PurpoEe* of 
AnUretto Exploration 

8ATUBDA7, Harcb 21 


Bormiman Mobeuh (Foreat Hill), at 8 »a—J E. B Dalla* P*R«ant 
I ifft In Alpine DUtricU. 
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The Study of British Archaeology 

A RCHiEOLOGlCAL studies, like many other 
^ things, have changed greatly since the War 
They have now passed definitely and finally from 
the pioVince of the antiquarian and the dilettante 
In <Ircat Britain, science, at least in certain of its 
branches, has always been the playground of the 
amateur and archficology {lerhaps more than any 
other of these studies, except perhaps astronomy, 
owes much to his efforts But long lieforc the War 
it had been marie evident that archaeological ex¬ 
ploration demanded more than merely the oppor 
tumty and the means—for digging is an expensive 
business —to open up a bnnal mound or a pre 
histone settlement It needs but a glance through 
the pages of an archaeological publication with a 
long run, such as Atchtroloqxa, for tlie last thirty 
or forty years, to appreciate the vast amount of 
excellent work that has been done in Great Britain 
on thoroughly sound linos by men wlio wore scien 
tific in method if m status they weie amateur 
Excellent as this work was, too often its outlook 
was restneted and its interest confined to one 
aspect or to one ty|>e of problem To day, it may 
seem scarcely credible that in the last decade 
of the nineteenth ccntiuy the British Association 
appointed a committee to ensure the lecord and 
preservation of objects not of Roman or Romano 
British origin found in the excavation of Romano 
British Hites m Bntain In spite of the interest that 
has been taken in Roman antiquities in Britain— 
an interest which has been alive literally for cen¬ 
turies—we still know little of the relation of British 
settlement and Roman site—less indeed than of 
almost any other question in British archaeology , 
and it IS only now that investigations at St Albans, 
Colchester, Llaamelin, and one or two other sites 
are gradually accumulating the needed evidence 
In some phases of piehistonc archieology t)ie avail 
able material along ceitam lines is plentiful, along 
others, certainly of no less importance, it may l>e 
scanty, or even entirely lacking 

It la not without significance that archseologiats 
are now prone to speak of ‘ prehistory *, perhaps 
even more than they use the term * prehistoric 
archsBology * The change may be one of orienta¬ 
tion only , but it is a change which carries with it 
many implications The view has become broader 
It IS no longer adequate to study a site per se, to 
assign it to its period, or e\ en to seek analogies of 
detail elsewhere The prehistonan must look to 
its geographical and cultural relations, and his aim 
"18 rather to assign it to its proper place as an 
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index of cultural development and movement Hifl 
method is synthetic rather than analytic 

This change m point of view in the study of 
British ai-chteology to day was foreshadowed before 
the War So long ago as the beginning of the 
present century, Lord (then the Hon John) Aber- 
ciomby in his studies of bronze age pottery com¬ 
bined a detailo<l examination of form and ornament 
with a broad view of distribution and the inferences 
to be drawn therefrom as to cultural and racial 
movement, a piece of work which for many years 
had a marked effect on t he work of Bntish archseo- 
logists and of which the full force is not yet spent 

At the same time, in the study of archfloology, 
or rather prehistory, on the Continent, beginning 
with the Mediterranean area, much attention had 
been devoted to questions of (bstnbution, inter¬ 
relationship, and cultural and racial movement In | 
these Studies, British archmologists had no small 
share, but when they turned to their own country, 
in working out their problems, they found lament¬ 
able gaps in the evidence questions of distribution 
had scarcely been attacked, and there had been 
but few attempts to co ordinate information A 
recent writer has directed attention to how httle, 
relatively, is leally known of the Iron Ago m 
Britain 

Fundamentally the problem, to a great extent, 
IS one of distribution A great advance was made 
immediately after the War by the apjiointment of 
an archfcological officer to the staff of the Ordnance 
Survey Department Tins has assured greater at¬ 
tention and care in the lecording of certain classes 
of antiquities , but the real need is for a whole 
senes of maps recording the location of all classes 
of antiquities This covers only what is already 
known How much may yet remain to be dis 
covered is incalculable , but the aeroplane has 
revealed possibilities To it we owe Woodhonge 
Here the aeroplane brought to the knowledge of 
the archiGological world a new and unsuspected 
type of prehistoric monument, and this is one 
only of the discoveries for which we are indebted 
to the Ro>al Air Force Within the last few days, 
aenal photograjiha taken in the course of military 
exercises have revealed four previously unknown 
temporary camps along the line of Hadrian’s Wall 
between Wallsend and GiWond, and indications at 
Housesteods and Cheaters point to civilian settle¬ 
ment of a slz# and plan i^ot previously suspected 
More important m the present connexion is it that 
these photographs suggest the lines of future re 
search Is it too much to suggest that trauung 
for the Royal Air Force in oir photography, which 
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can be earned out an 3 ^here, might be Combined 
with a systematic archeBologioal survey of the 
country ? 

It requires no more than a superficial view of 
the present situation of archcBotogioal studies m 
Great Bntam to see that the need of the moment 
is synthesis and organised research—investigation 
along lines on which information is least adequate 
This involves a mobilisation of information and 
co operation between the vanous arohseologioal 
interests throughout the country In Northern 
Ireland, as noted elsewhere in this issue, a move¬ 
ment has been imtiated to record all ancient 
monuments within a certain area, with all obtain¬ 
able information oonoermng them Similar reoords 
for England, Scotland, and Wales are eminently 
desirable They would form an admirable basis 
for the fuller archfieological survey which we feel 
a necessity for any real advance in archfieological 
studios In the meantime, the Congress of Archfieo- 
logical Societies has published the first report of 
its Research Committee, which was appomted m 
1929 We commend this most valuable document 
to all who are mterested in archfieological studies , 
for the Committee, in advocating a pobey of co¬ 
operation and organised research, has enumerated 
for each penod of prehistory the problems which 
it will be the task of research to solve 


The New Survey of London 

The New Survey of London Life and Labour Vol 
1 Forty Years of Change Ppxv+438 (Lon* 
don P S King and Son, Ltd , 1930 ) 17s Od 

ri 1HIS continuation of Charles Booth’s Survey of 
-L London, of forty years ago, has everything 
to commend it The new editor-in-chief, Sir Hubert 
Llewellyn Smith, quotes very aptly ftom Charles 
Booth on hifl title page ‘'Comparisons with the 
past are absolutely necessary to the comprehension 
of all that exists to day , without them we cannot 
penetrate to the heart of things” The ongmal 
Survey, which began to appear m 1889, was the 
work of one nch. enbghtened, and benevolent man 
It has now been taken up ogam by a combination 
of public bodies, centring m the London School of 
Economics, and under the direction of the some¬ 
time Permanent Secretary of the Board of Trade 
The change is significant of the vast advance in 
organisation and socialisation which has taken place 
in the mterval This introductory volume testifies 
to many other changes m the life of tho people 
of London, and the pleasantest thought, aftet 
reading it, is that, on the whole and m almost ©veij^ 
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measurable aapect, the people of London are better 
off than when Charles Booth first surveyed them 
The vonous signs of this improvement, and the 
fundamental causes for them, are, as we might 
expect, either directly scientific or akm to science 
We may distmguish three or four First, the in¬ 
crease in orgamsation and its better direction to 
social ends Allied with this must be mentioned 
the organisation of the workpeople, which has been 
the chief agent m securing their substantial rise in 
wages Next must be placed medical and samtary 
science, which has m the penod mode London by 
for the healthiest of the great cities of the world 
Lastly—put first in importance by some of the 
oontnbutors to the volume—comes the general 
elementary education of the people, which has 
been successfully enforced by an admirable civic 
organisation So successful has this been that for 
the most part compulsion is now unnecessary, 
both parents and children now accept the school 
law as part of the law of Nature, and the latter arc 
enthusiastic about it 

On each of these aspects a few words may give 
some idea of the contents of this moat carefully 
executed and inspmng volume 

Organisation, especially as applied to tiansport, 
IS probably the factor which has made the most 
palpable change in London m the forty years Our 
whole present system of underground trains, with 
electric buses and trams, has been evolved m this 
tune It 18 the best m the world, and has altered 
the conditions of life more than any other single 
factor Quicker transit, over longer distances, has 
taken the bulk of the population into fresher air 
and less crowded surroundings The change has 
also opened the eyes of the pubhc to the intolerable 
legacy of the slums which remam 
The rise in wages and the lowering of hours of 
work are treated in great detail and with strictly 
corrected statistics Broadly speaking, and allow¬ 
ing for the rise in the cost of hving, the workmen of 
London are 30 per cent better off than when the first 
Survey was published , and they gam this 30 per 
cent for a workmg day of about an hour less in dura¬ 
tion The so-called ‘ unskilled ’ have gamed propor¬ 
tionately the larger part, but the advance is general 
The use made of this increased leisure and means 
18 treated rather summarily in thip mtroduotion, 
and we shall look for a more thorough account later 
on But on two other aspects the reporters are em¬ 
phatic These are health and education The im¬ 
provement m pubhc health la so remarkable that 
we must give a few of the figures Smee 1880 the 
death-rat^ per thousand has been nearly halved. 
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having gone down from a httle more than 20 per 
thousand to a httle less than 12 In the case of 
infants, the decrease is far greater, for the death- 
rate per thousand for them was in 1880 about 160, 
and hod been more, while in the latest returns 
included in this book it has fallen to 68 Dr 
Wneatley, who is quoted on this subject, attributes 
the improvement mainly to the growth of an 
educated pubhc opinion “ The saving of child- 
life came about as soon as a generation which had 
passed through the primary schools had become 
the parents of a new generation No doubt the 
accompanying fall m the birth rate accounts for a 
good deal in this result Having fewer children, 
mothers are freer and more determined to take 
the utmost care of those they have But it is 
shown by the statistics that the improvement had 
begun before the fall m the rate, and many points 
in child welfare have been sedulously mculcated 
in recent years by all sorts of beneficent organisa¬ 
tions outside the schools 

If one IS to criticise at all, it would be that the 
reporters are mchned to be sfunewhat too optim¬ 
istic with regard to the level of e<lucation and the 
direct result of school-teaching Two of their con 
elusions suggest this remark One is the state¬ 
ment, sometimes explicit and oftener implied, that 
wo have now achieved an ‘educated’ population m 
London, if not an educated democracy as a whole 
This surely puts the advance far too high A 
special inquiry, as careful and expert as this, into 
the education of the people of London would be a 
valuable and enlightening thing It would, one 
fears, lead to a rather loss roseate picture than is 
given of the definite and measurable improvements 
in health, wages, and transport Connected with 
this point, one is inclined to surmise that the great 
improvement in the mortality statistics is more 
largely due to better sanitation and health ad 
ministration, as well as the nse in the standard of 
living, than to the education provided by the 
schools But the subject obviously is a very com- 
pheated one, and no one would wish to lessen the 
credit due to the teachers and to the education 
service generaUy, which, os organisation, is perhaps 
the most admirable thing which Great Britain has 
earned through in the time of this review 

Three blots disfigure the otherwise bright tableau 
which IS unfolded One, the most conspicuous, u 
what IS commonly known as * Poplansm ' En¬ 
tirely within this penod, the habit has grown up m 
oertam large areas, both in liondon and elsewhere, 
of treating poor law relief as an habitual resource, 
in place of, or m supplement to, wages The 
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growth of thiB evil and the recent efforts to stem it 
are faithfully described The second, less ram* 
pant, but significant and disturbing, is the increase 
of certain classes of sexual offences amid a general 
and very considerable fall in crime The third, 
directly connected with the growth of motonng 
and possibly with the emplo 3 Tnent of the police m 
controlling motor traffic, is an increase in burglary- 
not, as IS sometimes supposed, in the London area 
itself, but m the surrounding belt which may lie 
reached, raided, and left by the motor bandit 
This IS one of the incidentals of a scientific advance, 
and still leaves us well behind Chicago 

F S Makvin 

The Life-Work of Francis Galton 

The Ltfe, Letters and Labours of Francis Gallon By 
Prof Karl Pearson Vol 3a Correlation, Per 
sonal Identijication and Eugenics Pp xiv-i-440 
+ 44 plates Vol 3^ Characteri9aiion,cspecially 
by Lelitrs Iiidex Pp vi ^ 441 673 +18 plates 
(Cambridge At the University Press, 1930 ) 
69« net 

HE completion of this great Life ” of a great 
man is an achievement, and we wish to express 
what all interested must feel, that the library of 
science lias been enne hed in a very noble way Wo 
venture to congratulate Prof Karl Pearson on the 
success of his undertaking , he has given us a 
painting by a master No doubt it has been a labour 
of love and not without the artist s joy , but it has 
meant many >eais of strenuous sifting and appreci¬ 
ating and arranging to elaborate this worthy record 
of the life and work of one of the most notable 
pioneers m the history of civilisation Therefore, 
if we may be a mouthpiece, we would simply thank 
Prof Pearson for this monumental work, surely 
never excelled in completeness, aocuracy, insight, 
and keen judgment flashing like a two-edged 
sword We have to congratulate our science that 
such a biographer was available and wilhng, for no 
one else could iiave summed up Galton’s labours 
with such competent authority or pictured the man 
with such sympathetic understanding 

On the whole, we suppose, we should be glad 
that it has been possible to complete the work on 
the same grand scale throughout, and it is some¬ 
thing to be proud of that wise generosity has heljied 
to make it possible In thege two concluding parts 
(vols 3a and 36) there are 073 pages and 59 plates, 
besides beautiful frontispieces—the whole a great 
credit to the Cambridge University Press The 
volume IS expensive , but good value for the money 
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What the biographer says in this connexion is of 
refreshing interest He x>omt8 out that he has 
devoted to his task much of his time for twenty 
years, and that he made up his mind from the outset 
that the biography should be done to satisfy him¬ 
self and without regard to traditional standards, to 
the needs of publishers, or to the tastes of the read¬ 
ing public I will pamt my portrait of a size and 
colouring to please myself, and disregard at each 
stage circulation, sale or profit ’’ There is a delight¬ 
ful breeze about this—a suggestion of one of the 
great masters, and the publication has been ac 
comphshed Our only regret is that the pnee of 
volumes so monumental and magnificent is pro¬ 
hibitive for most of us—especially perhaps for those 
with youth on their side, who are naturally attracted 
to new movements, such as the one t^ which Galton 
gave so much of his pioneering energy 

The biographer’s second reason for being any thing 
but apologetic for the size and splendour of his 
volumes is that it seemed to him well worth while 
to gather together, once for all, everything that 
contributed towards a complete appreciation of 
Galton’s labour and thought In a short time, venfi 
cation becomes difficult and documents disappear , 
so Prof Pearson resolved to preserve in permanent 
form all that is essential ‘ In the centuries to come, 
when the principles of eugemca shall be common¬ 
places of social conduct and of politics, men, what¬ 
ever theu race, will desire to know all that is 
knowable about one of the greatest, ^lerhaps the 
greatest scientist of the mneteenth century So 
be it, and their gratitude will lie added to ours 
What 18 needed, however, since these digmhed 
volumes are frankly too expensive for first class 
minds with third-class purses, is the preparation of 
a relatively small volume, hke the recently pub¬ 
lished admiiable appreciation of Erasmus Darwin, 
available to all who wish to learn what this great life 
has to teach , and if the veteran biographer cannot 
do it himself, he has not to look far for one who can 
In vol 3a we find (1) an account of Galton's 
work on correlation and the apphcation of statistics 
to the problems of heredity , (2) a discussion of 
what Galton did with reference to finger pnnts . 
and (3) the story of the lost decade of his life and 
the concentration of his many endeavours to make 
eugenics an ideal for educated men and women 
Vol 36 18 devoted to characterisation, especially 
by means of letters Both volumes are generously 
and beautifully illustrated 

We wish to refer briefly to a question of terms 
used m reference to eugemca If eugenics be “ the 
study of those agencies which under social oontn^ 
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may improve or impair the racial qualities of future 
generations either physically or mentally it does 
not seem to us that anything is gained by calling it 
a creed still less a rebgious faith But Oalton 
was very strongly of the opposite opimon He con 
Bidered vanous definitions and afl&rmed that the 
direction of the emotions and desires towards a 
furtherance of human evolution recognised as 
nghtly paramount over all objects of sel^h desire 
justly merits the name of a rehgion His bio 
grapher corroborates this usage for he writes 
Man has learnt how to breed plants and most 
inferior forms of life that are of service to him He 
has yet to learn how to breed himself When he has 
studied heredity and environment in their influence 
on man the apphoation of the laws thus found to 
the progressive evolution of the race will become 
the religion of each nation Such is the goal of 
Galtoman teaching the conversion of the Darwinian 
doctnne of evolution into a rehgious precept a 
practical philosophy of life Is this more than say 
ing that it must be the goal of every true patriot ^ 
This last question hits the nail on the head The 
eugenic ideal of improving the human breed is a 
goal an aim an ambition but it is scientific not 
religious Theie is nothing mystical about it as 
there is in all religious activity according to the 
great majority of its competent students We 
should not have lingered over this point did not the 
usage sanctioned by Galton and Pearson both so 
nearly perfect in precision seem to us to bo some 
what of a hindrance to the diffusion of the eugemc 
ideal or aim That the eugenic endeavour should 
come to have an mtensity comparable to that of a 
high religious aspiration is mdeed our hope and 
prayer but that is not the question befoie us 
As we read the story of Galton s life and labours 
and recall what we read in the previous two volumes 
a good many years ago we cannot repress a feehng 
of almost embarrassing admiration For Galton was 
a gemuB in the sense that he had abihties of uiuqiie 
pattern and at a high power of intensity yet all 
regulated by indefinable wisdom by magnanimity 
and by a great kmdhness Having had unforget 
table experience of this charactenstio kindliness we 
con understand in some measure the feehngs of 
those who stood around Galton s grave m Claver 
don churchyard m January 1911 What we felt 
deeply was the personal loss of that gentle affec 
tionate and modest nature generous m thought 
and m practice here bestowing an idea and there 
a helpful hand rarely saying a harsh word and 
often moderating the acerbity of others taking life 
eanmt^t but with a saving sense of humour he 
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would have been of earth a elect even if he had 
never achieved high rank m science It was the 
loss of that ever flowing spring of understanding 
human sympathy that we felt most bitterly What 
an outstanding argument for eugomcs the man was 1 

On those qualified to judge Galton s work has 
left the impression of a mind of the first rank 
and there was a charoctenstic freshness retained 
throughout life which enabled him to lUumme 
whatever he touched We must thmk of his contn 
butions to medicine evolution anthropology geo 
graphy psychology heredity and statistics—show 
ing a marvellous many sidedness To this quality 
so convincingly documented in these volumes the 
biographer playfully referred when he took the 
chair at Galton s famous address to the Sociological 
Society in 1904 on Fugemes its Defimtion Scope 
and Aims If I wanted to know how to put a 
seiddle on a camel s back without chafing him I 
should go to Francis Galton if I wanted to know 
how to manage the women of a treacherous African 
tnbe I should goto}* rancis Galton if I wanted an 
instrument to measure a snail—or an arc of lati 
tilde—T should appeal to Francis Galton If I 
wanted advice on any mechanical or any geographi 
cal or any sociological problem I should consult 
Francis Galton And it was not in the least that 
he was an incarnated encyclopaedia it was rather 
that he had unusual fertihty lucidity and elasticity 
of min I—an over youthful mind save that it grew 
wise 

It IS not for us to pay comphments to the 
distinguished continuator of the work of a great 
imtiator but m our position for the moment as re 
viewer we must be allowed to express our admira 
tion at the perspective and proportion that mark 
these volumes Amid the manifoldness of recorded 
achievement there is no crowding or jumble and 
this 18 the reward granted to an artist who mixes 
his pamts with brains There was a unity under 
lying all Galton s varied woik which only reveals 
itself when after much inquiry and retrospection 
we view it 8ts a whole and with a spint trained to its 
modes of thought Twenty years of almost con 
tmuoua reflection on Galton s labours have enabled 
me to see using his own words the whole as a 
permanent panorama painted throughout with 
equal colours and to grasp better how great 
diversity of production may nevertheless be con 
Bistent with a marvellous unity m the mam aim of 
a life For the dominant and umf 3 mig idea of 
Oalton s life 8 work was to measure the influence 
of heredity on the mented and physical attributes of 
' mankind m order that a true knowledge of natural 
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inhentanod might enable man to lift himself to a 
loftier level ” 

In our judgment, Francis Gal ton should be for 
over memorable (1) as a vindicator of the r61e of 
statistics (in the broad sense) as an organon of re* 
search, and (2) as one of the three founders of the 
science of heredity Darwin had indeed shown that 
the facts of heredity are amenable to scientific 
treatment, but the three men who laid the founda¬ 
tion-stones of genetics—the science behind eugenics 
—were Galton, Mendel, and Weismann, each with 
his characteristic contribution—biometnc, experi¬ 
mental , and cy tological respectively It is, of course, 
of great interest that while Weismann's work was 
quite independent, it was anticipated by Galton in 
its idea of the continuity of the germ-plasm (which 
the biologist of Freiburg demonstrated) ^ and in its 
scepticism as to the transmissibihty of acquired 
characters Galton and Mendel weie both born in 
1822 , Weismann s year was 1834 We beheve we 
had the honour of directing Weismann’s attention 
to Galton*8 earliest papers, of which he was un¬ 
aware , and at that date neither of thorn knew any¬ 
thing about the lamentably well hiddeq treasure of 
Mendelism It meant a retardation of progress that 
the three foundation layers were mdependent con¬ 
tributors rather than co-operators , but this has 
happened repeatedly in the history of science 

But what was Galton’s chief service to mankmd ^ 
It was not exactly the new method of biometry nor 
the scientific foundation he gave to the study of 
heredity It was not even his vision of eugemo 
possibihties, for though this was fuller and clearer 
to Galton than to any previous investigator, the 
eugemc ideal of having a fine family is one of the 
oldest ambitions in the world Galton's greatest 
service was m being a pioneer m thinking of man 
biologically Just as Darwm, his great cousin, dis 
covered man as on evolved species, solidary with 
the rest of creation, so Galton saw man as a species 
evolving , and if evolving, then with a progress and 
retrogress that can be more or less understood, and 
thereby more or less controlled By apphcation of 
biological laws, man piay learn to breed himself as 
he breeds his crops and stock, though to even finer 
issues That was the new idea, the new hope, the 
novum organon —to use science for life , man must 
learn, in Pearson’s fine phrase, “ to tame by science 
the nescient waywardness which lays waste his 
stock ’* He has learnt not a little m the momedt 
of time since OSlton died, jhanks to the eugemcs 
laboratory on one hand and eugemcs sooietiea on 
the other, which ought to work m the heartieet 
oo-operation , and he will learn more rapidly when* 
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ever he cares more about it Heaven forfend that 
he should learn too late, for that would be the 
gnmmest of all iromes 

If man is to control his own evolution m the light 
of science, he will need all the science he can get— 
not of heredity alone, but also of functiomng and 
environment as well, eutechmcs and eutopias as 
supplements to eugemcs Since the organism is a 
umty, the aid of eupsychioa must be also invoked , 
and of moral education too, even more than Galton 
would admit As sociologist, Galton was more or 
less free from the biologisms which take the pith 
out of many eugemo endeavours for it is a temble 
fallacy to ignore the differentiating ‘ social heritage 
which 18 as supreme os Galton’s * natural inherit¬ 
ance * IS fundamental Moreover, we often wonder 
whether the outlook of imtiator and contmuator 
alike might not have gained by recognising that we 
need m our eugenics more than human biology 
For in the ammal world there have been eugemc 
achievements strongly suggestive of heights to 
which man, usually so badly shackled and en¬ 
meshed, has not as yet approached But that is 
another story I 

Galton has been well called “ a rdtgtous 
agnostic ” , and here the word rebgious la used in 
its proper sense, to indicate the sendmg forth of 
tentols towards the Supreme Reality “Galton 
bebeved m a recondite purpose in the Universe, 
which we men cannot unnddle, and he urged his 
fellows with religious earnestness to take up the 
burden of their task and further develop their species 
m fitness to its environment Increased vigour of 
mmd and body appeared to him the aim of the 
power which we seem to discern working obscurely, 
and as if with difficulty, behind the apparently 
blind Forces of Nature “ In hoc stgno laboremiis 


Liberia and the Belgian Congo 

The African Republic of Liberia and the Belgian 
Congo based on the Observations made and 
Material collected during the Harvard African 
Expedition^ 1926-1927 (Contributions from the 
Department of Tropical Medicine and the In¬ 
stitute for Tropical Biology and Medicine, No 
6 ) Edited by Richard P Strong In 2 volumes 
Vol 1 Pp XXVI +668 Vol 2 Pp ix+669- 
1064 (Cambndge, Mass Harvard Umversity 
Press , London Oxford Umversity Press, 1930 ) 
67s 6d net 

R R P» STRONG states m his introduction 
that the Harvard Afnoan Expedition of 
1926-27 was planned, first, for the purpose of 
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making a biological and medical survey of Libena, 
the interior of which even now, although within 
•twelve days of Great Britain, is, as Sir Harry 
Johnson stated in 1906 in his book ” Liberia ”, 
stiU the least-known part of Africa , and secondly, 
to cross the continent from west to east, travelling 
particularly through the Belgian Congo After 
the survey of Liberia was completed, the expedi 
tion proceeded by sea to the Congo and up that 
nver to Stanleyville, continuing up the Lualaba 
to Kabalo, then eastward to Albertville on Lake 
Tanganyika, afterwards travelling northward via 
the Lakes Rift, and eventually reaching Mombasa 
by way of Lake Victoria and Nairobi 
The first 200 pages of vol 1 of this wonderfully 
well got up and beautifully illustrated book, dedi 
oated to Mr Harvey S Firestone, are of special 
interest, being devoted exclusively to the Black 
Republic, its climate, inhabitants, agncultuie, 
medical and social conditions, and its natural 
history There are also chapters dealing with 
slavery and raaladministration m the hinterland 
of Liberia which afford ample confirmation of the 
findings of the recent International Commission 
of Inquiry Dr Strong writes in relation to the 
periodic tours in the interior, of the Commissioner- 
General and the major commanding the frontier 
force, who are usually accompamed by a large 
number of soldiers, messengers, and others 

Official regulations require the natives of the 
hmterland to furnish porters for the govern 
ment Th» porters receive no pay After 

these visits the towns or villages are frequently 
left m at least temporary destitution, for appa¬ 
rently almost everything of value is taken away 
Goats, poultry, and other food supphos, the few 
ammal sinus or articles of native manufacture m 
the town, and sometimes even the young or more 
attrax 3 tive girls, disMpear There is no redress 
for this extortion To avoid it, villages are some¬ 
times abandoned and groups of natives abscond 
across the border, not always to return This 
raotioe of raiding by the District Commissioners, 
owever, has become more or less known In 
1926 the Libenan legislature made an mvestiga- 
tion, m which two aboriginal native Commissioners 
(not Amenco-Libenan) were concerned It dis 
closed the fact that m the name of providing enter¬ 
tainment for the Piwident, who was making a 
tour of the hinterland, several native Commis 
Bioners had collected ^m the natives, without 
pa 3 nnent, about SWO goats, 586 hampers of rice, 
40 tins of palm oil, 400 ohiokens, and other articles 
of food, to the total value of $1600 Although the 
President found it impossible to visit the area, the 
Commiraonera kept the food After the mveetira- 
tion, the House of^Representatives passed a resolu¬ 
tion aaiHu g that the salary of one of the Commis- 
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sioners he withheld Until he returned the articles 
to the govemmenty and that the other Commissioner 
be dismissed Obviously, however, it is exceptional 
to make any excuse, such as a possible visit of 
the President, for such raids upon the villages 

The book is first and foremost a valuable addi¬ 
tion to our general and detailed knowledge of the 
diseases of tropical Africa, west coast and central 
Africa m particular, their causation and trans¬ 
mission, as well as their histological pathology—for 
since the expedition returned to America a vast 
amount of work has been done on the material that 
was collected Malaria, the most prevalent of all 
diseases in the tropics, and of the first economic 
importance, is dealt with mainly in relation to the 
incidence of infection in various locahties The 
routine malaria woik carried out during the pro¬ 
gress of the expedition affords some intorostmg 
lesults “Almost no one”, state Drs Strong and 
Shattuck on p 212, vol 1, “doubts the value of 
the splenic index as affording a simple and rapid 
method of estimating the degree of malaria in some 
infected areas, but on the other hand it certainly 
does not furiush moans of discovery of all malarial 
infections, and it would be exceedingly unwise m 
certain tropical districts to assume that all cases 
of splonomogaly are necessarily malarial in ongm ” 

Much of the recent work on splenomegaly 
18 summaiised , yellow fever, filariasis, and other 
mosquito-borne diseases are usefully discussed, and 
again much of the recent work on tliese diseases is 
summarised for the student During the course 
of the investigations in Liberia, some disoovenes 
were made in connexion with Onchocerca vdmdua 
and 8imulium damnomm, the large block, white¬ 
footed simuhum known as tho ‘ Jinja fly', first 
named by Theobald from specimens collected at 
Jinja, near the Ripon Falls, by the reviewer, 
whose description of the sanguinary appearance 
of the bare legs of Ins tormented porters on the 
Jmja-Kampala road inspu'ed the name damnomm 
The Harvard Expedition's observations with 
reference to Simvlium darnnomm as the trans¬ 
mitter of Onchocerca volmdua are apparently tho 
first to confirm the very important ones of Block- 
lock published a few months previously The 
discovery of the relation of onchocerciasis to keloid 
formations and juxta-artioular nodules is also of 
importance Much space is given to yaws and 
syphilis, and many interesting photographs of 
oases met with are shown 

Though well known to the natives of the mtenor, 
human trypanosomiasis—sleeping sickness—was 
'^found to be rare m Iibena, only five oases of 
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trypanosomiasis being discovered, all from one dis- 
tnct, although Oloasina 'pol'paXm was common, and 
in only one tsetse fly were trypanosomes detected 
Animal trypanosomiasis was also found to be rare 
in Liberia In the Congo, of course, conditions 
were very different, and more space is devoted to 
tile subject in dealing with that region 

In Chap xwi we find useful information on 
economic plant diseases No infectious disease, 
however, was found to affect the oil palm which 
IS extiemely common in Liberia, much more so than 
in the neighbouring protectorate of Sierra I^one, 
and should be of great comraencal importance 
The question of whether monkeys may act os hosts 
for the malaria parasites of man js considered 
in Chap xwii , and the reader will experience a 
sense of relief at the realisation that there is still 
no evidence that malaria can be transmitted from 
the apes to man, although plasmcKlia, in some cases 
indistinguishable under the microscope from malaria 
parasites in the blood of man, are not uncommon m 
both monkevs and the ajies Beautiful coloured 
illustrations of these latter protozoa are given in 
Chap XXX 

An interesting botanical leport of Liberia, with 
some veiy good reproductions, concludes vol 1 

Vol 2 deals with the mammals and birds of 
Libena, birds collected m the Belgian Congo, and 
medical and economic entomology It does not 
contain merely lists of specimens obtained on the 
expedition and descriptions of new species, but also 
aims at mentioning all the species hitherto collected 
from this region, thus enhancing the value of the 
work from the systematic point of view 

C Christy 


Our Bookshelf. 

D\c Bohstoffe des Tterreichs Heiausgegebon von 
Ferdinand Pax und Walthei Arndt Bd I, 
Lief *1 Pp 161 320 12 ITi gold marks Licf 6 

Pp 321-448 12 gold marks (Berlin Gebruder 

Borntroeger, 1030) 

Thb first 48 pages of the fourth part of this work 
contain the concludmg portion of the chapter on 
fats, and deal with (1) the occurrence, extraction, 
characters, and use (largely as the bams of cos 
metics) of spermaceti, (2) the animal fats employed 
with vegetable fats m the manufacture of soap, 
(3) ox-gall and its uses m mdustry, chiefly in 
colour work, and (4) fossil bitumina, including 
aa^alt and petroleum 

The remauvier of the {purth part and the whole 
of the fifth are devoted a consideration of the 
akins and membranes of animals used m commerce 
Accounts are givm of hides and the modes of 
dicing them, and ol the chief methods of prepar- 
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mg leather The nature and varied uses of tiie 
flkms of eletemobranch and other fishes and of 
reptiles and birds are desenbed Reference is made 
to the damage caused by ‘ warbles ’—the larv«B 
of Hypoderma^ which in Germany in 1929 was 
estimated to amount to nine milbon marks Short 
accounts are given of the uses of leather in anciept 
and in meciieval times, and of the present usage of 
leather by natives in different parts of the world , 
and a note is added on leather money, 

The section on the preparation and usage of mem¬ 
branes derived from internal organs shows what 
each part of the alimentary tract—oesophagus, 
stomach, small and large intestine—yields m com¬ 
mercial products Here is found information 
on the preparation of goldbeater’s skin, usually 
made from the outer layer of the cow’s caecum , 
of catgut, now made from the small mtestine of 
the sheep, and of the covenngs for the vast quan¬ 
tity of sausages consumed, especially in Germany 
and Austria 

The final chapter, on furs, opens with a descrip¬ 
tion of the different types and arrangement of hair, 
and the successive changes in the hair and its 
colour dunng the growth of the animal This is 
followed by an account of the North American and 
Russian fur trades A survey (unfinished) of the 
principal furs of commerce is arranged m sys¬ 
tematic zoological sequence, beginning with the 
Monotremos 

These parts present a compact source of informa¬ 
tion which 18 rendered readily accessible by the 
use of subheadings in heavy type In each section, 
histoncal data are given, and a bibliography is 
apjiendeJ 

Determination of Orbits of Comets and Asteroids 

By Prof Russell Tracy Crawford Pp xn* 233 

(New York McGraw-Hill Book Co , Inc , 

London McGraw-HiU Publishing Co , Ltd , 

1930) 20s net 

In Nature, July 14, 1928, a note appeared on the 
second (reset) oilition of Bauschinger’s “ Bahnbe- 
stimmung der Himmelskbrper with an appeal for 
an English translation Bauschmger’s treatise, how¬ 
ever, had not been brought up to-date since its first 
appearance m 1906, and was expensive (£3) These 
defects were remedied a year later m a volume bv 
Stracko,of theRochon InstitutmBerhn, which dealt 
with modern methods (except Leusohner’s) molud- 
mg their adaptation to calculating machines But 
there has been no text-book m English since 
Watson’s “ Theoretical Astronomy ” in 1867 Prof 
Crawford has now filled this m our literature 
In order to keep his book within the bounds erf a 
umversity text book that can be mastered m a 
one yeaFs course, Prof Crawford has assumed a 
working knowledge of sphenoal astronomy He 
develops his subject concisely, and leaves the moire 
difificult subjects of perturtotions and definitive 
orbits for later and more speoiahsed study 
two methods described are a modem adaptation of 
Laplace’s by Leuschner, and a recent mo()iflcation 
of Gauss’s by Merton The former is the faVounte 
method m America, but it has never been taken 
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up by anyone who has not been to Berkeley and 
studied under Leusohner himself The latter is a 
modernised version of the methods m vogue on 
the Continent and it is unlikely that it will yield 
on this side of the Atlantic, to Leuschner a method 
It offers more straightforward processes and greater 
facilities for checking at each stage 
The first three chapters by themsolyes enable a 
computer to prepare an ephemens of a body from 
its Imown elements and also to comprehend fully 
the motion of a body moving under a central attroc 
tion The tables that accompany the work are 
printed with flat figures American printers have 
not yet reahsed that head and tail figures only are 
used m the best tabular pi eductions Otherwise 
the book is well printed and it will certainly be 
welcome wherever Engbsh is spoken L J C 

Itdigwu and the Reign of Science By h Leslie 
Cross {Anghcan Libraiy of Faith and Thought ) 
Pp X fill (I^ondon New York and Toronto 
Longmans Groen and Co Ltd 1930 ) Paper 
2^ 6d net cloth As net 

Mr Cross is inclined to think that the religion and 
science controversy has lost interest and that this 
18 due to a prevailing scepticism which is having 
a disintegrating effect upon culture in general 
People have certainly turned away from the older 
type of apologetic but they are still interested in 
trying to see how scientific theories affect their 
philosophy of life and Mr Cross s book should 
nelp them to form intelligent opimons here He 
points out that tlie development of science has 
led to an increEise in the range of casual det^r 
mination but a decrease in that of final detei 
mmation Everything had its cause but nothing 
its reason Not only miracles and prayer but 
even human freedom seemed altogether ruled out 
Mr ( ross holds that the question of freedom is 
more important for religion to day than the 
question of miracle The unbelieving multi 
tudes to day are bttle helped by miracles 
and he gives a very able summary (pp 30 and 31) 
of the l^anng of recent physical theories upon the 
problem of freedom He is not guilty however 
of trying to exploit the new physics in the interests 
of theological theory and warns us that the views 
of such thinkers as Whitehead Eddington and 
Jeans are highly individual and have received 
little assent from the learned world This is a 
very competent and useful book 

The Archaeology of Kent By R F Jessup (The 
County Archfieologies ) Pp xiv + 272 +13 plates 
(London Methuen and Co Ltd 1930) 
10# fid net 

If London justly holds first place m the (ounty 
Archfieologies on the ground of its histone im 
portance Kent is no less entitled to the second 
place for its archseological interest It is a county 
pecuharly nch m relics of the prehistono and early 
histone penods It was in its plateau gravels that 
Benjamin Hamson found the famous eoliths over 
which controversy is not yet stilled Kits Coty 
House and Coldrum are amongst the most interest 
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ing of our megalithic monuments and m Rich- 
borough which for some years has been under ex 
cavation by the Office of Works and the Society of 
Antiquanea it possesses a site which was m oocupa 
tion by the Romans for practically the whole of the 
penod of their stay in Britain Its Saxon relics 
are no loss interesting for the light they throw on 
the relations of Kent both with the Continent and 
the rest of England The evidence for the vanous 
periods is passed in review by Mr lossup but his 
account of Kent in the neolithic bronze and early 
iron ages will be particularly appreciatcnl as this is 
the first time that the detailed evidence has been 
brought together His treatment of eoliths may 
appear a trifle over cautious and it would have 
i>een an advantage had he dealt more fully with 
the physical characters of the vanous races who 
settle<l in the county 

Insomnia an Outline for the Practitioner By Dr 
H Cnchion Miller Pp xi + 172 (London 
Pdwaid Arm Id and Co 1930 ) 10^ (id net 

Dr Crkhtin Miiifk wlio is the director of the 
lavistock Square Clinic is to be congratulated on 
his book on insomnia It is probably the l)est book 
on the subject It is not too long and is extremely 
well set out The author his n t shown any hide 
bound prejudices and treats each case strictly on 
its incuts In so m any cases there is an emotional 
factoi at work and until this is satisfactorily dealt 
with it IS quite useless giving drugs and trying to 
CHIC the msoninia In the chapter on the psycho 
logical aspect of insomnia the vanous views on the 
conflict of life are pi oced before us In this chapter 
Di Crichton Miller is c ireful to point out that 
lung s views are more philosophical than scientific 
he IB at hoait a mystic The chapters on general 
treatment and medicinal treatment are good al 
though we would like to see psychotherapeutic 
nurses have a training of twelve months in a mental 
hospital not three to six months * 

\ orlesungen Uber Wellenmechamk yehalten an der 
Stoats Universitat zu (olumbus USA Von 
Prof A Lande Pp iv + 132 (Leipzig Akade 
raiRche Verlagsgesellschaft m b H 1930 ) 9 60 
gold marks 

These lectures are more in the nature of comments 
on wave mechanics than a formal tieatrnent This 
18 especially true of the first three sections on 
waves and corpuscles the uncertainty principle 
and quantum statistics in which the points of 
similanty and dissimilarity between the old and 
new ideas are brought out with great clanty 
Under the second head Prof Lande gives a neat 
derivation of the number of degrees of freedom in a 
system of stationary waves tawng as fundamental 
the conception of cones of radiation a method 
usually exphcitly avoided in this connexion The 
remainder of the book contains an outline of the 
applications of wave mechanics on more stereo 
typed hnes and includes accounts of the derivation 
and applications of the simple wave equation the 
wave mechanics of systems undergoing temporal 
change and relativistic wave mechanics 
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Letters to the Editor. 

[The Editor does not hold htmself responsible for 
opinions expressed by his corresponded Neither 
can he und^take to return, nor to correspond with 
the tvriters oj, rejecied manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Phenomena in a Sounding Tube 

From the recent paf>erH by Mr P S H Henry ' 
and othoi’s, it a]j|>ears that interest is being taken in 
the plit^iioinena which occur in a sounding tube It 


may be w( 11 to diiect attention t<» some rosulU I have 
obtamwl. ]mblication ot wtiidi will shortly take place, 
having been delayed by dlnoss 

Thoio aie two main jdienoinena wlnrh have 
hitherto undetected in experimental woik on Kundt’s 
tube, one of which takes place in the absence of all 
dust and is a free ciidilation of the an, wlule the 
other is tausod by the presence of dust particles In 
general paitules of dust of the size and moss used 
are much loo inassivo to act as trac ing points for the 
air motion, but behave rather as obstacles over which 
the vibrating air washes, although they nia> partake 
to some extent of the motion Particles of smoke, 
however, can bo shown to take up the full motion of 
the vibrating air for oixiiiiaiy acoustic fiequeneies, 
although with Huiicrsonic fiecjuencies they do not, a 
point on which in\ ostigations are being earned out hero 
At a frecpiencv of 1200 j>cr second, for example, the 



no 2—Vortex ayatom foroxed rotmtl a iphcro by vlhraUng air 
The obataola haa been emphaitlBed otherwise the picture la an 
untourhed print The vertlcaU band extending above the 
obataole U a abadnw, not a material bar 

ratio of the amplitude (of velocity) of the smoke 
particle to that of the air is 0 9990 

Using smoke in a tube containing air set m vibration 
by a valve maintained diaphrapn^ a perfectly regular 
circulation of air, from antinode to node along the walla 
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and returning down the centre of the tube, haa been 
detected The nature of the circulation can be oleorlv 
seen from the photograph reproduced m Fig 1, which 
represents part of a long tube of 3 5 cm diameter, 
the wave length being 56 6 cm A circulation of thia 
kind was pr^cted by Lord Rayleigh,* who beheved 
that something of the kind had been seen by Dvorak 
What Dvorak saw, however, was a motion of large 
particles of qmte a chfferent nature, as will be made 
clear m the forthcoming publication The lines of 
flow of the motion shown in Fig 1 agree pretty closely 
with those that can be compiitod from Rayleigh^s 
formula, the mam difference being that the distance 
from the wall to the surface at which the direction 
of flow reverses is found experiment¬ 
ally to be 0 33 times the rculiuB, 
while according to Rayleigh’s cal¬ 
culation the figure comes out to he 
0 293 

The other new phenomenon is the 
mo1 1 on of the air caused by the 
resence of an obstacle, and hence 
y a particle of dust, the mortia of 
which IS sufficient for there to be a 
large motion of the surrounding; air 
relative to it When certain critical 
conditions, suggested by applica¬ 
tion of tho principle of dynamical 
Himilantv, are satistiod, a voi'fex system of the type 
repiCHentefl in Fig 2 is formed round a sphoncal 



Eiq 3 —MoOkmI f>l formation ol dust rldgos by means of vortices 


obstacle , a similar system, modihed m the general 
way to bo expected, has been detected round a 
cylindrical obstacle This is believed to be tlie first 
example of a vortex system generated by a vibrating 
fluid 

Such vortices are the cause of tho ndge systems 
which form in an excited Kundt^s tube, tho general 
method of formation of the ndgos being illustrated 
m I ig 3, where two cyhndrical obstacles, lying on the 
floor of a fiat tube, are shown m equilibrium It has 
been found that a combination of the general circula¬ 
tion and of the vortex motion caus^ by particles 
can account for practically all the phenomena which 
take place m a dust tube 

E N DA C Andrade 

Carey Foster Laboratory, 

University College, Lmdon, 

Feb 27 

• Proceedinst Phyncal Society, vol 43, part 3, No 288 

• Natcri, Nov 9, 1929 

• Collected Papen , vol 2, p 230 


Determination of the Molecular Weight of Insulin 

At the suggestion of Dr H Jensen, of the Johns 
Hopkins University, Baltimore, on ultracentnfugal 
investigation of insulin has been earned out m my 
laboratory by Mr B SjOgren A quantity of 0-25 gm 
crystcdlme insulm was kindly put at my disposal by 
Dr Jensen, and this small sample proved sufficient 


Direction of circulation at tho centre— 



Node DlreLtloii of droulatlon at the Ani Inode 

lio 1 -Nude to antinode circulation In duHt free air 
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for a fairly complete study of the molecular weight 
and pH stability region of insulm 

Twelve determinations of the sedimentation of 
^nsulm in centrifugal fields 100,000 tunes the force 
of gravity at 20° C overapH-range of 3 5 12 3 showeil 
that insulin is stable from about pH 4 6 to about 7 0 
The sedimentation constant has a value of 3 47 y 10 "^^ 
which IS very close to the value 3 54 x 10"^® previously 
obtained for egg albumin, and that for Bence Jones 
protein, namdy, 3 66 x 10"^® When the stability 
lange is exceedeti, dissociation into low molocular 
products takes place This dissociation is reversible 
if the substance has not been brought too far into the 
acid or alkaline region and has not been kept there 
too long 

Tlitee determinations of the sedimentation etpuhb 
iium of msuhn at a pH of 6 7-6 8 gave as a moan 
value for the molecular weight 35,100, which within 
the limits of expenmontal eiTor is the same as that for 
egg albumin, 34,600, and for Bence Jones protein, 
36,000 tor the pajt^ial specific volumo the value 
0 749 was obtamod Tins constant also is identical 
with that of ogg albumin and Bence Jones piotein 
A calculation of the molar fiicticmal constant from 
the above data givc^ the result that the insulin 
molecule is spherical, which is also the case with the 
molocule of egg albumin and Bence Jones protein 
The sedimentation equilibrium detenu inations 
show that crystallino msuhn is homogeneous with 
legard to molecular weight, that is, the molecules iri 
the sample studied were all of the same weight 

The above results seem to demonstrate that insulin 
IS a well defined piotem belonging to the same class 
as egg albumin and Bonce Jones protein (compaie 
Nature, June 8 , 1929, p 871) As pointed out by 
Dr Jensen in a letter to me, this fact makes it very 
improbable that the sythosis of msuhn will ever 
bee ome possible Thf Svkduebo 

Laboratory of Physical Chemistry, 

University of Uppsala, 

Uppsala, Sweden, Feb 21 


Viscosity of Flectrolytes 

The investigations of Jones and Dole ^ suggested 
to me tho problem of studying the viscosity of strong 
electrolytes from tho viewpoint of tho theory of 
Debye ■ It is well known that Debye’s theory 
assumes that each ion is surrounded by on * ionic 
atmosphere * the total charge of which is equal and 
opposite to the total charge of the central ion 

The ionic atmosphere has a definite thickness and 
in addition reiiuires a certain time for its formation, 
which IS called the time of relaxation Both the 
thickness and the time of relaxation aro deyiendent 
in a definite manner on tho concentration, the valonco 
of tile ion, tlie temperature, and the dielectric con 
stant of the solvent Furthermore, the time of 
relaxation is a function of the mobility of the ions 
The properties of the ionic atmosphere are of 
great sij^noance in a consideration of the reversible 
thermodynamic and irreversible conductivity pro 
oesses of strong electrolytes * They also make it 
possible to construct a picture of the irreversible 
mechanism that is involved in the viscosity pheno¬ 
mena exhibited by strong electrolytes To lUus 
trate this, we might consider the following case 
Imagme a plane perpendioulcu* to the axis along which 
the velocity of the ions is changing If we take into 
oonaideration the successive layers above the plane, 
it can be shown that as a result of the eleotnc Imes 
of force coming from the added eleotnc charge, a 
force 18 biult up on the central ion parallel to the 
a; 0 X 18 (see Fig 1) 
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The total sheanng force which is produced over an 
area of one square centimetre lying perpendicular to 
the velocity gradient can be readily calculated In 
making this calculation, the negative ions with their 
deformed ionic atmospheres must also be taken into 
consideration In this case the distribution of the 
electno chaige is complementary to the correspond¬ 
ing distribution of the charges in Fig 1 This force 
18 proportional to the velocity gradient The pro¬ 
portionality factor IS obtained by adding to the 
viscosity of tho original solvent tho effect due to the 
Coulomb forces existing between the ions 

If we call the viscosity of the electrolyte rfy m 
normal concentration 7 (in mols ]>or litre), the 
viscosity of the pure solvent, then I can derive the 


veloctty gradient 



following relation thooietically whicli holds (or is ap- 
plu able) in the case of dilutt^ solutions 

= + ^V7) 

In this expression A is dependent in a definite 
maimer on tho valence of the ion, its mobility, tho 
absolute temporatuio, the dielectnc constant, and the 
viscosity of the pure solvent For potassium 
chloiide at 18^ wo obtain A — 0 0046 with water as 
solvent Recently Joy and Wolfondon < have ven- 
titxl this predicted value expen mentally 

In this connexion it may bo interesting to note that 
I have recently < alculated the general expression for 
the viscosity of any simple strong electrolyte and 
that I have also denved the general limiting law 
(Qrenzgesetz) for viscosity phenomena The ex¬ 
pression IS the same as that mdioatod m the formula 
above, except that the coefficient A is in this case 
dependent m addition, m a much more complicated 
manner, on the mobilities and valences of both ions 
1 do not propose to give the expression m detail here, 
for it 18 to be published shortly ® 

It would be very interesting to compare the then 
retical results with systematic experimental studios, 
which will have to be earned out in the future A 
systematic investigation of tho viscosity of weak 
electrolytes as a function of concentration, etc, 
would also be very interesting I believe that in this 
case the dependence of the viscosity on tho concen¬ 
tration does not follow the square root law, but 
presumably is linear These linear terms are also 
important for the more concentrated solutions of 
strong electrolytes Perhaps it would be possible 
to develop further the exact differential equations 
pertaining to tho problem so that this field may be 
explored In doing this, it will be necessarv to take 
into consideration the relaxation effect of the dipole 
molecules of the solvent on the viscosity of the 
solution This has recently been calculated by 
Finkelstein,® according to whom this effect is pro 
portional to the concentration 
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Although I am at present not fully convinced as 
to the validity of the quantitative vuues calculated 
by Finkelstcm, it novortholess appears that some 
interesting explanations of the stmcture of electro¬ 
lytic solutions are to be expected by compaiison with 
experimental results H Fax.kknhaoen 

(University of Cologne) 

Chemistry Department, 

University of Wisconsin, 

Mathftow, USA 

* Jnnt*H Riul D(il( J Atner (firm W 51,2050 1020 

* Kulkenhaurii niul IMi /«( f phynk them 6, 150 1020 ubo 

rhyit /fit 30 All 1020 

* Bee the article by me entlthMl Mialurn Thcorit'n oi lonlHation 

In the Cfif^^krr hiOrruirr, \ol J pp J40 362 1931, or iny forth 

comifia mnnofrruph nn eleefrotvteR 

* Jov unJ Wnlfpiiden XATL/Hfe. ilec 27, 1040 p 004 

* Phifff Ant In itrcRs 

* IJ N Flnkt lutein I 7nt 31 130 165 lOM) 


Electromotive Force of Dielectrics 


I FOUND stuno time ago ^ that glasses in aqueous 
Solutions show tlin electromotive force of a solid 
electrolyte tlie ion in the solid glass deteimines tlie 
potential diffcMonce against the solutiuii Morec^vor, 
it could be shown that cations from the solution weie 
exchanged against the tat ions m the glass the glass 
behaves then hko a tnixod electrode, but in a certain 
range of c oueoiitiatvon piactieallv hke an electrode 
reversible to thci ions takc^n u]) fiom the solution 
(ilasses whicli show dchnitely the bohavioui of a 
solid electrolyte (sodium eJcKtrodc') also show always 
excliange electrodes particularly the silver and 
hydrogen <>lettrodo roitain soft glasses sliow onl> 
tihe hydrogc'ii elei trodo except in alkaline solution 
It was of mtoieat to lUVOKtigato wlutbei other 
dielectrics would also show the same behaviour 
With J Hatuti aud lapdy witli J E heiguson, I 
investigated the elcM^tromotive behaviour of fused 
sihca In this case also we found the existence of 
the sodium, silvoi, and hydiogen electrode 

In the case of (]uartz, as in the case of glasses, the 
electromotive behaviour corresponds to the observa 
tions made wiien a c luront passes the solid 

J E bergufton and I® nave investigated duiing 
the lost >eur the electromotive behaviour of thin 
parafhn hlms Wo found also in this case the exist 
once of sodium, potassium, hydrogen, and silver 
electrodes, and also (with some shglit deviations, 
however) the OMsteiuo of a cakmm electiode, which 
we failecl to find lu any of the glasses investigated 
These piionomena can be undoi'stood ® if wo make 
the following assumjition The number of places 
available for cations m the dicdectnc is limited ancl 
constant ( = o) Only one kind of ion, cations, are 
taken up by the solid, and only these ions can migrate 
m the solid In the state of equilibrium the difference 
of potential, solid'solution, is the same for all kinds 
of ions present Neglet ting the number of ions given 
off by tne solid as compared with the concentration, c, 
m the solution, and treating the solid phase in first 
approximation like a dilute solution, the following 
formula is obtained foi two kmds of ions present 


E. 


liT, 




In^ 


K.u. 


and the jxitontial difference in the ‘ concentra 
tion cell ’ which alone is being measured 


Ml - 3 —' 

E C| + ^o, 



In this formula c, are tlie concentrations m the solution, 
Ui are the mobilities m the solid phase, Ki are the 
integration constants m the expression for the thermo- 
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d^amio potential of the ions present in the solid 
phase (solution tension) 

In this formula all the terms can be measured 
directly, since also A is given by a single experiment 
For pormutites and certain glasses, more compboated 
formulee have to be used, since the ions in tne solid 
phase cannot be treated as independent of one 
another, and since the amount of ions exchanged is 
comparable with the concentration of the ions m the 
solution Kkkl Lark Hoeovit/ 

Physical Laboratory, 

Purdue Universitv, 

Lafayette, Indiana, 

Doc 26, 1630 

• 7eU 16 , 1923 

• liuU Am Phyit Sor , Nov 1930 

• Thlfl fonniilrt has Been used by nio since 19*24 for tlio int-erprotatlon 

of (lllftront < xiKTlinental rcaulta See, for example BuU Am TAcm 
Soc April 1927, and J W V Osterhout, iftiK *Va( Rrs C'eunrU, 6®, 
p 191, footnote 52 1920 


Protein Structure and Denaturatlon 

Astbuev and Woods’ fundamental work u[)on the 
muellai strurturo of the protein of wool fibres,i and 
the h;ypotlio8i8 they put forwanl os an explanation of 
the changes obwervod m the X ray pattern when such 
fibres are stretched, would seem to be full of signifi- 
cam e for protein chemistry m general 

Within the last ten years, diffeient linos of evidence 
ha\e been convoigiiig upon the view tliat some regu 
larity, ns logtrds pattern and molecular size, underlies 
the di8otd( red confusion of data we possess relatmg 
to the piot^ms of the animal and vegetable kingdoms 
The two most atuking demonstrations in recent yt^rs 
of sucli uniformity are afforded by Svedberg’s biilhant 
appluation of the ultracentnfugo to detemuno the 
particle mass of soluble proteins,* classes t>f ' mole 
cular weiglit ’ 1, 2, 3, and 6 times the common factor 
34,500 being dwtinguisheil, and (iorter and Uronders 
demonstration * that under appropriate conditions 
soluble pi oterns exhibit the phenomenon of siu-face 
spreading on hquuls, and that all occupy the same 
surface area iiTOspeciive of particle mass (1, 2, 3, or 6 
times 34,500) Using Svetiberg’s common factor 
34,500 for tlie basis of their calculations, the Dutch 
workoi'H obtain a value for the radius of the unit 
particle (22 5 A ) identical with that determined by 
Svedberg exjwnmentally 

The must significant feature of (Jorter and Grendel’s 
work, however, is that their results imply a loosening, 
brought about by the surface forces, of the cohesive 
attraction holding the units of the aggregated proteins 
together Astbury and Woods’ investigations reveal 
a somewhat similar, although internal, deformation 
of the keratin structure of the wool fibre, brought 
about by purely physical moans Our conceptions of 
the chemical reactivity of protein structures clearly 
need revision in an attitude of greater attention to 
modem valence conceptions 

One more point c€mnot be too clearly omphasiaed 
which 18 common to the essential findings of Svedberg, 
Astbury and Wofsls, and Gorter and Qrendel the 
changes observeil. by these workers are stnotly re- 
veratble 

In conclusion, I should like to touch upon the prob¬ 
lem o! protein denaturatlon^ and to mquue whether 
it IS not m the direction of such work as that of 
Astbury and Woods that we have to look for a solu¬ 
tion of this problem 1 Denaturation of proteins, 
which can be brought about by mechanical as well as 
by chemical forces, le charactenaod by a loss of solu¬ 
bility at the isoelectnc point It was always thoilght 
to be on irreversible change, but Anson and Mirsl^ * 
have recently demonstrated its reversible nature in 
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the case of globm Some internal alteration takes 
place during denaturation, as evidenced by the change 
in reactivity of the sulphur groups,® but neither acid 
or base binding capacity ® nor oamoiic pressure ’ are 
affected—that is to say, there is no scission Clearly, 
loss of iBoelootno solubility must be duo to oliange in 
some internal tautomorio configuration 

It is difficult to avoid the suggestion that a change, 
similar to that postulated by Astbury and Woods m 
explanation of the behaviour of the stretched and 
unstretohed wool fibre, may m reality be the essential 
happening sttenduig denaturation The -CO-NH- 
group possossea strong polarity, but, by the rearrange 
ment of peptide linkages into what are virtually 
closed nng systems, affinity for water would be 
enormously diminished At present there exists no 
satisfactory hypotheeia offering an explanation of 
denaturation Such a scheme as the above may 
reasonably be entertained until further evidence can 
be brought forward of a chemical or phyaico chemical 
nature which will throw more light upon the problem 
Coneidonng the remarkable and wholly unexpected 
results, mentioned above, of Gorier anti Grandel, 
working upon protein surface films, it woul<l seem 
that quantitative data bearing upon denaturation is 
likely to be obtained moat readily by studios having 
a similar approach The forces at play within the 
liquid and at the interface possess no mean magni 
tudo They are, however, sust^optiblo of more precise 
control and exact manipulation tVian tliose involved 
in, lot UH sny, heat coagulation or the application of 
vigorous cliemical reagents From a study of the 
surface phenomena exhibited by proteins under vary 
mg contbtions, coupled possibly with an application 
of the X ray method to films of such proteins as can 
be made to give readily detectable diffraction jihoto 
graphs,® a solution not only of the denaturation pio 
cess but also of the structure of native proteins may, 
in the future, bo obtained 

Claude Rimtnoton 
Biochemical Department, 

Wool Industries Research Association, 

Leeds, Fob 13 

* Astbiiry anti Woods Natukv, 136 013, 1030 

« HvtKiberff, hoU , 61, 10 1030 

• Oorter and Urendol Proc Ara4 Sci An^sUrdam, dM, 770 ^ 1920 

* Anion and Mlraky J Gen Phu^tol 13 4«9, J9^ 

* Hnrrh Proc ]ioi/ Soc, B ^ 420, 1923 

• Booth BiocMm J , 24, l'i8J930 

’ Hiunff and Wii ChiMJt§ f Phynol^A 221, 1030 

• OU, KolU)\dch^ , 38, 106, 1026 

Stellar Structure 

TttF current argument against Helmholtz’s con 
traction hypothesis concerning the origin of the sun’s 
heat may be summansed as follows The gravita 
tional potential at a point withm the sun is of the 
order of magnitude of its value at the surface, 2 x 10^® 
c g s units Thus contraction may have supplied 
energy 2 x 10^® ergs per gram of the sun’s mass The 
sun now radiates 1 9 ergs per second foi each gram of 
itB mass Further, the earth’s crust has been solid 
for at least 1 6 x 10® years, dunng which time the sun 
may have radiated 0 x 10^® ergs for each gram of its 
mass Hence “ it appears that the Helmholtz con 
traotion-hypotliesiB cannot account for more than 
about two per cent of the energy which has been 
radiated by the sun dunng the earth’s life ” (Jeans, 
“Astronomy and Cosmogony”, p 100) Further, 
i4heTe is astronomical evidence that the whole life of 
the sun has been at least of the order of 10^® years 

It seems to have been overlooked that modem 
theories concerning the mtemal temperature and 
density distnbuiion m the stars very much weaken, 
if they do not quite destroy the above argument If, 

No* 3203, Yoh 127] 


following Milno,^ wo suppose that the mass of the star 
IS mucli concentrated towards the centre, the first part 
of the above argument loses its force Fifty times as 
much energy can be accounteil for The lon^r time 
penod of 10^® yi^rs may be due m part to the sun’s 
not having in the post radiated so much as it does at 
piesont 

If the opacity of the stellar material varies as 
T’ V(/>/T*), where p is the density and T the tem- 
poratuio (the only theoretical formula m the field la 
of this form), it is possible that geiseous spheres of such 
material should contract to homologous density distn 
hutions and obey Lane’s law Such spheres can exist 
possesHiug any moss, radius, and luminosity withm 
coitain limits, though, os I have shown,® this homo¬ 
logous contraction is a very special cose The mass, 
radius, and luminosity, liowevor, determine the rate 
of contraction The whole time requireti for the star 
to contract to its present size is 2(3R - 
whore L and M are its present luminosity and mass, 
It and the gas constant and specific heat of the 
material, and T the moan internal temj>crttture 

For the sun, taking mean temporatuio 10® degrees, 
and {SH - C,) to bo 2 5 x 10® ergs per gram jHir degree, 
this gives a past life of 8 x 10® years This would be 
increased proportionately if, fotlowing Milne, we esti¬ 
mated the moan tomperatiire of the sun higher The 
total energy reuimted in the above life works out at 
2 4 X 10^7 ergs por gram and the oonesiHinding mean 
giavitational potential is 4 8 x 10^^ c g s units, not at 
all impossible if there is much concentration of mass 
towards the contie In its early stages, however, the 
contraction woukl have been niui h slower, since, 
for smaller T, 11 would have been larger, and the 
opacity also would have been laigf^r than that given 
by tlie above formula Indeed, opacity varying as 
gives an infinite time scale 
Helmholtz’s hypotiiosia appears, therefore, by no 
means to bo imtenable L H Thomab 

Department of PhyHics, 

Ohio State University, 

Feb 6 

*■ NATUUR Auff le 1930 p 23H 

• Mont/Uy Notic^i of the Royal Astronomical SocxHVt November 1930, 
p U2 


Replacing the Telephone by a Loud Speaker in 
Conductivity Measurements 

It seems improbable that nobody should have ever 
tnod leplocing the telephone by a loud speaker in 
conductivity measurements, but I have never heard 
of it, nor road anything about its possibibty and od 
vantages, I will, then^fore, describe it very briefly, as 
I feel convinced that it rojirosents a real improve 
ment over the oustomaiy procedure 

It consists simply m a two stage ainpliher, with a 
factor of amplification of about 600, connected to a 
Kohlrausch bridge for measuring electrolytic conduc 
tivity, instead of the usual telephone, which is re- 
place<l by loud speaker If, instead of a buzzer, a 
shielded OH<illator is used, and if all the loads are 
lead covered and properly oaitiied, the apparatus 
can be adjusted to give a musical note of variable 
intensity which permits the determination of the 
minimum sound much more easily, agreeably, and 
even a little more accurately than with the telephone 
I have found it a great improvement, and I hope this 
letter will encourage those interested in resietsnoe 
measurements to try this scheme, which possibly 
they have not used before simply because they were 
doubtful about its advantages 

- Lecomtb DU Nofiy 

Institut Pasteur, Pons, 

Feb 16 
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The Nature of the Virus Principle In Mosaic 
Disease 

During the course of investiKotioriH <ieHjp:ned to 
determine the nature of the infe< tive principle present 
in tho virus of tomato nnisaic, a bacterial growtli 
s}io\Mng various forms was isolatetl Stained smears 
piepared from this showed so many bacteria in a state 
of breakdown that the phenomenon seemed worth 
examining further 

Iho original isolations weio prepartMl as follows 
Pi6C€>s of tomato stem taken from jilanta showing 
symptoms of mosiac disease and ‘ stupe ' disease, 
wore stenhsod on the outside with calcium hypo 
chlonte, and inserttMl into tubes of potato agar No 
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the filtrates from L3 and L5 filters were added 

Polued plates confirmed this observation 

potato broth tubes to which //3 filtrate of healthy 
tomoto juice was arldod remained turbid, and neither 
decrease in the number of bacteria present nor change 
of form have l>eon observed The action of the virus 
seems limited to certain organisms, for when added to 
mixed bioth cultures prepared from soil and horse 
manuie, no obvious cloanng oi browning resulted 
Jn view of these results, which have boon repeatedly 
obtamwl. It IS suggested that iho piinciple causing 
mosaic (liseaso of tho tomato is of the bacteriophage 
type, which, in the first phue, enters the plant with 
the organism it parasitises in Nature and, becoming 
adapted to life within the tissues of tho tomato plant. 
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growth resulted for ten weeks , but in tho twelfth 
week three tubes showed a grey-brown baotenal 
growth on the agar round the piece of tomato tissue 
Stained smears showed small clear areas (Fig 1) 
at a magnification of 150 (In the reproduction, all 
the lUus&ationt have been reduced to two-thirds of 
their original axe.) When examined at a magoifioa- 
thm of these areas appeared os m Fig, 2 The 
baotenal oeUs had hem destroyed^ leaving a granular 
I <l|pQsit de^ly staining fragments strongly 

rea em b l i ng minute oxganiems At other portions of 
tike smears f^g 3h certain cells were seen to be muoh 
swollen and speckled with minute darkly staining 
granules Cultures of the original growth were emulsi¬ 
fied with water and filtered through a sterile Chamber- 
Umd L3 filter When added to a broth culture of the 
original ^wth which had been freed so far as possible 
from * phage some shght clearing and diminution of 
the number of bacteria resulted 
In view of the conditions under which the onginal 
isolations were obtained, it seemed possible that the 
baotenophage principle present m the cultures might 
bo the active virus of mosaic disease present m the 
tomato tissue from which the isolations were prepared 
Consequently, a quantity of virus was extracted 
from a tomato plant originally mooulated with the 
virus of Aucuba mosaic dise^, but which, since 
inoculation, had also developed symptoms of ' stnpe ’ 
disease Portions of the virus wnioh had passed 
through L2, X5, and LI filters under aseptic conations 
were tubed sejiarately These were added mice 
lota to turbid potato broth cultures of the onmnal 
growth which had been freed so far as possible from 
^phage * In 24 hours, the tubes receiving filtrates 
from tiie L3 and Z/5«filters showed slight clearing, and 
in 48 hours, there was definite clearing of these tubes, 
and m some oases very slight clearing and browning 
where the filtrate from on LI filter had been added 
3 Loro 0 copio examination of drops from the cultures 
tiiowed an appreciable dmunution of baotenal num¬ 
bers aooompanied by apparent fragmentation when 
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causes the symptoms now associated with mosaic 
disease 

If this view be correct, its implications m the study 
of virus diseases are considerable 

W F Bbwley 

Experimental and Kesearch Station, 

Cheshunt, Herts, Mar 5 


Hardening of Motl, a Japanese Rice Food-8tull« 

In the course of my researches on the zaeohanism 
of the setting and hardening of cement, and on ao* 
count of the similarity of the problems involved, I 
have mvestigated also the problem of the hmdemng 
of mot\, a Japanese noe food-stuff Glutinous riooi 
previously steeuened with special apparatus, is made 
into mott by pounding In the air, it hardmia into 
a stone-hke mass The results I have obtained 
BO far ore as follows 

(1) The hardening phenomenon occurs in two ways i 
(a) It may be due to desiccation, that is, the water 
m the mott goos off mto the air, the result hemg the 
formation of a stone like mass, or (b) it may be 
due to internal changes For example, when freshly 
prepared soft mott is preserved imder paroflEin, 
although desiooation is thus prev^ted, the mott 
hardens, but to a somewhat soft mass This maw 
hardens further on exposure to the air, oraekmg and 
formiM a stone hke mass 

(2) By differential thermal analysis m a speoiaUy 
designed vessel, during both cooling and heating, 
mott shows at 63 6® C a transition point This nhang i 
IS reversible The transition point does not aj^peai 
with freshly prepared moti, but it appears with moft 
which has been cooled once in a hermetioally sealed 
vessel 

(3) J R Katz {Zett phyexk Ohem , A, 150, 37, 
1930, etc ) Bugfi^ted a transition point at aboni 
60° C in the stuin^ process of bread, and thinks tiw 
existence of this pomt is the cause of bread beoomini 
stale So far as moH is ooticemed, this doea nol 
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hold good, although it has some relation to the cause 
of the hardening ot mot^ referred to m ( 1 ) Mott, 
when once hardened, can begin t<> soften at a tom 
poraturo somowhat below the trarmtiou point, and 
the water of moti is connected witli its hardness 
These facts show that Uie constitution below and 
above the transition point is not the only factor in 
the determination of hardness 

(4) My views (J Phya CVicni , 31, 933 , 1927 
Zement, 19, 842 , 1930) on the mechanism of the 
setting and liardening of cement ai o to a great extent 
applicable also to tho hardening piocess of trioti 
In brief, the hardening is due to the decrease of 
free water m tho system In the case (la) above, 
free water in moit escapes to tht^ ex tenor In the 
case (16), free water which exists at higher tempera 
tures loses its fr©e<loni m cooling, becoming water 
of crystallisation, adsorbed wator, etc It may be tliat 
the transition point 63 6 *^ C is connected with tho 
water of crystallisation As to the water of crystal 
hsation in stan h, tlie opinion of St v Naray S 7 ab 6 
(Zeit phyatk (Jhrm . A, 161, 420 , 1930) is suggestive 
Details of this work will appear in the Snenitflc 
Papers of this Institute 

Txjtomu Maeua 

Tho Institute of Physical and 
Chemical Research, 

Kongo Komogome, Tokyo, 

Japan, Jan 31 


Geo-electrical Prospecting, 

In my article published m Natubk of Jem 3 of this 
year, entitled Geo electnoal Prospecting by A C 
Bridge Methods ”, I stressed o disi^vant^e of the 
well-Known A C equipotential line method of pro¬ 
specting, which 16 sometimes so senous as to preclude 
the US© of the method altogether The difficulty 
anaes from the fact that large out of phase components 
occur in the neighbourhood of the more highly con¬ 
ducting or^bodies and that in such oiroumatuioea it 
is impossible to locate equipotential points with any 
degree of aoouraoy In extreme oases there are no 
distinguishable minima from which the general trend 
of the ounmt distribution may be detennined 

1 am wntmg to direct attention to a means of 
overcximmg this difficulty which was recently sug 
gested to me by D C Gall, who at the time was 
visiting one of my held pcuties He proposed that a 
small search coil should be pUced m senes with the 
deteotmg circuit, which usually consists of a pair of 
pointed ro^ connected by 60 feet or so of wire to an 
ami^er and headphone Since the e m f induced 
In the coil will be m quadrature with the current, 
whereas that in the groimd is approximately in phase 
with the current, it was to be expected that by 
suitc^y onentating the search coil it would be possible 
to balance the out-of-phase component and so locate 
the tn phase equipotential pomts with precision 
Mr Gi^'s suggestion has now been tned out and 
has proved most satisfactory, and there ocm be no 
doubt that it constitutes an improvement ih the 
equipotential Ime method which ^1 prove of great 
practical value In the tests recently earned out, 
the cod was permanently attached to the amplifier 
box on the bewsk of the operator The latter, by 
slightly adjusting the position of his body, can 
qiucidy bring the coil into such a position that the 
eqaipotentaal pomts may be accurately located on the 
ground, complete silence being observed m the 
Uephones A Bbouohton Edox 

Australia House, 

Strand, London, W C 2, 

Mar 17 
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Rnumeration of Magic Squarea of the 
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11 
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In Nattjhe of Oct 17, 1926, p 673,1 gave the above, 
but 1 wa« not then able to give the number of squares 
of B and C I can now (omplete this A has a 
‘Heal t’ magic m its 3 ro^s, 3 columns, and 2 diagonals, 
and with its 21 positions inside a sexual o of 5 th order 
has 649,168 squares B has a ‘ Tbart ’ with only its 
3 rows, 3 colimms magic, and with its 21 positions of 
all pro]>ortion 8 from 62/13-26/39 has 720,388 squares 
C hue a ‘ Heart’ without the number 13, and in its 
18 positions has 3656 squares 

Including all ty|)ofl of squares thus far, I have 
brought the grand total of magic squares of 6 th onlor, 
whose 6 rows, 6 columns, and 2 diagonals are magic, 
to 1,623,768 One typo only has one solitary square, 
but this type can be transformtxl by inversion into 
three other types, with their complementary squares 
of the proportion 62/13, each having a solitary 
square I give it as unKjue 

(lO) 19 (J) _*0 

0 0 H, 0 Al 

2\ 17 1 iJl 2 

15 22 A 18 6 

Propn 26/39 

J C Buknbtt 

Barkston, 

Nr Grantham, Lmos, 

Feb, 6, 


Climatic Control In the Reproductive Cycle 

In my letter m Natubs of Feb, 7, p 200, entitled 
Embryology and Evolution ”, I referred to a cor¬ 
relation between magnetic solar radiation and the 
reproduction of fur-beanng animalB Statements to 
the effect that such a ooridation has been proved to 
exist are frequent, and are also found m certain 
text-books, but there seems to be oonuderable doubt 
as to their validity 

1 have, therefore, sought to obtam reliable evidence 
on this subject, and I am mdebted to the Governors 
and Committee of the Hudson’s Bay Company, and 
to Mr Charles Elton,"of Oxford, for u^ormation which 
IS of value m showing that such a oorreLation was 
onginally suggested by Mr Elton m 1924 os an hypo- 
tAssw omy, and that it has erroneously been elevated 
gradually by others to the rank of fact 

I am informed by the Hudson’s Bay Compeutiy that 
its trading operations ore not basetf on the indica¬ 
tions of sunfipot activity nor on those of other meteoro¬ 
logical conmtions , while Mr Elton's view is that 
though sunspot influence has to be ruled out defin¬ 
itely, there is, nevertheless, some proof of climatic 
control in the reproduction cycle of fur bearers 

The phenomenon of photopenodioity in plants 
might well be substituted in my original argument 
as an example of an external control in the activities 
of the living cell 

Malcolm E MacGbbgoe 
W ellcome Field Laboratory, 

Wisley, Surrey 
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Oceanographical Expedition of the Dana, 1928-1930 

By Prof Johannes Schmidt, Ph D , D Sc , 
CarlBborg Laboratory, Copenhagen, Leader of the Expedition 


I N Naturk of Doc 29, 1928, Prof D*Arcy W 
Thompaon gave an outhne of the plans and 
scope of this exp^tion on board the Royal Danish 
Resoarch Ship Dana This vessel, with its ex¬ 
perienced master, Captain G Hansen, and staffed 
Dy officers of the Royal Navy, was placed at the 
disposal of the expedition by the Danish Govern¬ 
ment The cost of the expH^ition however, was 


Admiral H R H Pnnce Valdemar of Denmark 
was patron of the expedition, and it was controlled 
by a committee, the presidents of which were the 
late Prof C H Ostenfeld and Prof A B Draoh- 
mann, president of the Carlsbeig Foundation» G C 
Amdrup, Vice-Admiral of the Royal Danish Navy, 
was vice-president of the committee 
It was my good fortune to have among the 



[ThtTimu 

tiu 1 —Royal HaKmrrh Ship Dana (PM) ton®) at anchor In IMynionth Hoada Juno 21, 1080, on her return from the 

rtrciimnavlgfitloD oxpculiloo 


defrayed by the Carlsberg Foundation, the largest 
soientifio fund in Denmark, hence the official 
title “ The Carlsberg Foundation's Oceanograph 
ical Ext»edition round the World 1928-30 under 
the Leadership of Professor Johannes Schmidt" 
Prof D'Arcy Thompson has already noted in 
detail one of the main tasks of the expedition, 
namely, an investigation of the life-history of the 
Indo-Pacific fresh water eels (Anguilla)^ in similar 
fashion to the work I hod already earned out m 
the case of the North Atlantic fresh water eels 
What I propose to do here is to gi^e a brief account 
of the mam points in the working nlelhods and plans 
of the expedition, and then give two illustrations of 
the results, one drawn from the biojorioal side, the 
other from the hydrographic side, thS latter has 
been prepared by my colleague, Mr Helge Thomsen 
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scientihc workers several colleagues from my earlier 
expeditions, the zoologists Dr P Jespersen, Dr 
A V Tamng, and Mr A F Bniim, the phymcists 
Dr J N Nielsen and Mr Helge Thomsen, and the 
botanist Prof Ove Paulsen , the botanist Mr 
E Nielsen also took part m the expedition 
Further, two Danish zoologists, Dr Th Mortensen 
and Dr R Sporck, spent some time on board 
engaged in bottom work, the former at St Helena 
and the Cananes, the latter in the Mediterranean 
The expedition occupied two years The Dana 
left Copenhagen on June 14, 1928, and after 
circling the globe m a weste^ direction, returned 
home on June 30, 1930 The total number of 
stations amounted to 661, and the distance covered 
was 65,000 miles, with a coal consumption of 
3358 tons It should be mentioned that the 
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Dana, through her short-wave radio station, was to those of the Challenger expedition, in whioh the 
in direct communication with the Copenhagen pelagic collections played a more subordinate part 
station during the whole expedition , even at the The most characteristic features of the working 
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antipodal region near New Zealand the com 
miimcation was perfect 

The route mapiied with legard to the eel in 
vestigations was earned out almost completely 
accormng to plan , but ov^ing to the 
limited coal capacity of our small vessel, 
we did not succeed in visiting all the 
regions in the Pacific and Indian Oceans 
that hod been included in the scheme ^ 

The chart (Fig 2) shows the course of 
the Dana round the world It ran m 
the mam parallel with the equator, 
except m the western Pacific and on the 
lost lap, where it turned vertical to the * 
equator from the Cape of Good Hope 
homewards 

The object of the expedition was not 
ta bring homo collections of zoological 
raretios The mam general taak was to ® 
study the distribution of the commonest 
oceanic species and genera in the three 
great oceans, and—having regard for 
the physical and chemical conditions 
under which they live—to seek some 
understanding of the factors concerned ^ 
m this actual distribution and to make 
some contnbution to their life-histones 

Whilst the expedition of the Dana's 
great predecessor, the Challenger, was 
chiefly concerned with the investigation fig 3 —Met 
of the bottom and its fauna, our ex- F?I?to*A 
pedition was in special degree a pelagic a L»n 
expedition We mvestigated especially J 
the upper and middle water layers and d 
their inhabitants, and as we hod the 
best pelagic fishing apparatus of the present tune at 
our (usposal, I venture to hope that our results will 
form, to a not moonsiderahle extent, a supplement 
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methods and plans of the Dana expedition may be 
summarised m three groups 

1 With the aid of the most efficient apparatus, 
to obtain a very large material, nch in inoividuals, 



Fig 3 —MeUmorpliosi* of NestorhamphuM Johs SchmlJt Spoolmeiui 

froTTi the S*rgaa»o Sea, showing traoaformation from the larval to the eel stage 
Photo A F Bruun 

a Larval staae 67 mm r Metamorphosis stage 84 mm 

6 Metamorphosis stage 71 mm / , i 78 5 mm 

e , .*77 mm a , 83 mm 

d .. 82 mm A „ ,,88 mm 


of the pelagic life in the different depths of the 
vanous oceans 

2 With the aid of simultaneous, methodical 
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inveatigaiiuns on the physical and chemical com 
position of the different water layers, to obtain data 
which would permit ua to conclude under whnt en¬ 
vironmental c onditions each single one of the millions 
of pelagic organiama, taken m our nets, may live 

3 By moans of the large pelagic material, which 
in numerical nchnesa of the single species pre¬ 
sumably surpasses that of earlier expeditions round 
the world, to subject a numlicr of important 
oceanic species or genera to a 6ner analysis, with 
reference to classification, than has previously been 
possible with the frcipiently somewhat scanty 
material available from the distant waters To 
supplement the third point, I may odd that the 
investigations of recent years, iniar aim those especi 
ally of the fiesh water eels, have shown that the 
treatment of the life histoiy of a form (in part also of 
its distribution) must desetnd to the lowest system 
atie units J3ut these units cannot be leached, as a 
rule, unksa one has a large material of individuals, 
on which one can use hiornctnc methods similar 
to those applied by Hemcke and others to vaiioiis 
northtin food fishes, and which I have myself 
used for a number of years in the senes of “ Racial 
Investigations ” published by the Carlsbi rg Labora 
tor^ since B117 

I nourish, tiierefore, the hope that our large and 
uch matciial from the three (Koans, dealt with in 
this mannoi and from this point of view, may 
(ontrihutc new and important iiifoimatiun regard 
mg the spodcs and genera of the |>elagic fauna, 
their distribution in the oceans, their de^iendonco on 
(rivnonmc ntal conditions, and their life histones 
I refer heie sjiecially to the fishes which seem in 
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marked degree suitable to biometnc treatment, 
not least I^ause the numeroua larvee can often 
be included m the investigation—soveral of the 
principal characters for the finer analysis, such as 
number of fin rays and especially vertebree, being 
already fixed in the larval stage In addition, my 
assistants, several of whom took part in the ex¬ 
pedition, are well acquainted with these mvestiga- 
tions, each in his own group—I may mention here 
Dr A V TAmng, whose work on the specifically 
and individually nch group of Scopehds has 
already won general recognition 
The expedition’s field of operations embraced 
not only the three oceans, but also many of the 
principal enclosed seas , Mediterranean, Caribbean, 
Banda, Celebes, Sulu and Mindanao, and the China 
Seas The following table summarises the number 
of the principal pelagic and hydrographical opera 
tions, etc , in the three oceans 


Homontal havila 
with kirj^o po 
la^ic tieCs 
Vertical haubj 
with Bilk nets 
floa wator 
samploB 

I k < ho HouTidiuga 


Month 

Turlfli 

North 

Tnclftc 

Indian 

O(‘0aii 

AURniic 

me 

377 
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1034 

102 

97 

74 

161 

HIO 

763 

917 

1383 

2025 

890 

2216 

3064 


It Will naturally take some time before the large 
amount of matenal can be worked out fully, but a 
few examples of the results of the expedition may 
already lie given 

(To be continued ) 


Centenary of William Symington 

By Eng Capt Edgar C Smith, 0 B E , R N 


rPHE invention of the steam boat, or rather the 
1 application of the steam engine to the pro 
pulsion of vessels, the successful solution of which 
involved many problems, will always remain one 
of the great landmarks of human progress On 
no other singk project of the same nature, perhaps, 
w as time aiul thought, energy and wealth, expended 
so lavishly, and the recognition of the labours 
of its inventprs is. thertfore, a moral obligation 
Many of the projectors of steam navigation are 
known to us only bv their patents or pamphlets, 
some are remembered for then ingenious suggestions 
and inventions, and a few by their persistent efforts 
to achieve what the majority of their fellows thought 
impracticable ‘ CVazy Rumsey and Fulton’s 
Folly ” are but two of the epithets which remind 
us of the scepticism the pioneers hod to fax^e But 
neither derision iioi' opposition, failure nor dis¬ 
appointment, los4 of health nor wealth, could stay 
the hand of progress There was always someone 
to step into the ranl^ to take the place of the 
fallen until the final goal was roaiJhod 

“ Generally what is usually called an invention **, 
said the late Sir Charles Parsons, “ is the work of 
many individuals - each one adding"* something 
to the work of his predecessors ” This was true 
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only to a limited extent m the cose of the steam 
boat, for the experiments of the Marquis de 
Jouffroy in France, of Fitch, Rumsey, Stevens, and 
Fulton m the Umted States, and of Miller, Syming¬ 
ton, Stanhope, and Bell m Great Britain, were 
largely mde^iendent of each other Steam naviga¬ 
tion as a regular means of tran^rt is usuedly 
associatefl with the Clermont of Fulton and the 
Comet of Bell, built respectively m 1807 and 1812, 
but, 08 a matter of fact, the problem hod already 
been completely solved m 1802 by Sjnmngton when 
he engined the Charlotte Dundas, and it was a 
cruel stroke of fate which robbed him of the fame 
which should have made him known as the ‘ father 
of steam navigation ’ The machinery he placed in 
the Charlotte Dundas was not surpajssed m simphoity 
and ftuitabihty for fifty years, it was far superior 
to that used by any of his predecessors, or even 
that supplied by the famous firm of Boulton and 
Watt for Fulton’s Clermont If, therefore, he is 
denied the title of the ‘ father of steam navigation 
no one can withhold from him the name of the 
‘ father of marine engineering ’ 

Symington, the centenary of whose death occurs 
on Mot 22, was bom m the numng village of Lead- 
(OonRnued on p 450 ) 
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The End of the World from the Standpoint of Mathematical Physics.* 

By Sir Arthur S Eddington, F R S 


world—or space-time—is a four dimen 
Bional continuum, and consequently offers 
a choice of a great many directions m which wo 
might start off to look for an end , and it la by no 
means easy to describe from the standpoint of 
mathematical physios ” the direction m which I 
intend to go 1 have therofoie to examme at some 
length the preliminary question, Which end ^ 

Spherical Space 

We no longer look for an end to tho world in ita 
space dimensions We have reason to believe that 
so far os its space dimensions are concerned tho 
world IS of spherical type If we proceed m any 
direction m space we do not come to an end of spate, 
nor do we continue on to infimty , but, after 
travelhng a certain distance (not inconceivably 
great), we find ourselves back at our starting point, 
having ‘ gone round the world' A continuum 
With this property is said to be fimte but unbounded 
The surface of a sphere is an example of a fimte 
but unbounded two dimensional contmuum , our 
actual three dimensional space is believed to have 
the same kind of connectivity, but naturally the 
extra dimension makes it more difficult to picture 
If we attempt to picture spherical space, we have 
to keep m mind that it is the surface of the sphere 
that 18 the analogue of our three-dunensional space, 
the inside and the outside of the sphere are fictitious 
elements m the picture which have no analogue m 
the actual world 

We have recently learnt, mainly through the 
work of Prof Lemaitre, that this spherical space 
is expanding rather rapidly In fact, if we wish to 
travel round the world and get back to our starting 
point, we shall have to move faster than light, 
because, whilst we are loitering on the way, the track 

* Pmkleiitlftl ftddrea to tl» UAtbomatloftl AjuocUtlon, dellvwed on 


ahead of us is lengthening It is like trying to run 
a race in which the hniahmg tape is moving ahead 
faster than tlio runners We can picture tho stars 
and galaxias as embedded in tho surface of a rubber 
balloon which is being steadily inflated , so that, 
apart frorn their individual motions and the effects 
of thtir oidiiiary giaviiationa^ attraction on one 
another, celestial objects are becoming farther and 
fai ther apart simply by the inflation It is probable 
that the spiral nobuloc aie so distant that they 
are very little affected by mutual gravitation and 
exhibit the inflation effect in its pure form It has 
been known for some yeais that they are scattering 
apart rather lapidly, and we accept their measured 
rate of recession as a determination of the rate of 
expansion of tho world 

From the astionomical data it appears that the 
original radius of space was 1200 million hght years 
Remembenug that distances of celestial objects up 
to several milhon light years have actually been 
measured, that does not seem overwhelmingly 
great At that radius the mutual attraction of the 
matter in the world was just sufficient to hold 
it together and check the tendency to expand 
But this equilibrium was unstable An expansion 
began, slow at first, but the more widely the 
matter was scattered the loss able was the mutual 
gravitation to chock the expansion We do not 
know the radius of space to-day, but I should 
estimate that it is not less than ten times the 
onginal radius 

At present our numerical results depend on 
astronomical observations of the speed of scattering 
apart of the spiral nebulae But I believe that 
theory w well on the way to obtaimng the same 
results independently of astronomical observation. 
Out of the recession of the spiral nebulae we can 
determme not only the original radius of the 
umverse but also the total mass of the umverse, 
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and hence the total number of protons m the world 
I find this number to be either 7 x or 14 x 10^** * 
I believe that thiR nunilMU is very olosoly connected 
with the ratio of the electiostatic and the gravuta 
tional units of force, and, apart from a mimeiical 
coefficient, is equal to tho square of the latio If 
F IB tlie latio of the elettncal attiaction between 
A proton and ckriron to thoir j(rav itatlorial attrac 
tion, we find 5 3 X 10’** Thete are th(;oretical 
reasons for believing that the total number of 
particles in tho world is where a is a simple 
geometrical factor ({lerhaps involving tt) It ought 
to be possible l>efore long to find a thooicta al value 
of Uy and so make a (oniplet© connexion between 
the observed rate of expansion of the uni verb© and 
the ratio of electrical and gravitational foiccs 

iSkjnposts for Time 

I must not dally over spat c any longer but must 
turn to time Tho world is dosed in its space 
dimensions but is open in botli directions m its 
time dimension Proceeding fiom ‘here* in any 
direction in space we ultimately come bock to 
* here ’ , but proceeding from now * towards tho 
future or the past we shall noA er come across * now ' 
again Theie is no bending lound of time to bring 
us back to the moment wo started fiom In 
mathematics this differenoo is provided for by the 
aymbol \/ *- 1, just as the same symbol ciojis up in 
distinguishing a closed ellipse and an open hyfierbola 

If, then, we are looking for an end of tho world— 
or, instead of an end, an indefinite continuation for 
ever and ever—we must start of! m one of the two 
time direetionH How shall we decide which of 
these two directions to take ^ It is an important 
question Imagine yourself in some unfamiliar 
part of spaoo time so os not to be biased by con¬ 
ventional landmarks or traditional standards of 
reference There ought to be a signpost with one 
arm marked ‘ To the future * and the other arm 
marked ‘ To tho past ’ My first business is to find 
this signpost, for if I make a mistake and go the 
wrong way I shall lead you to what is no doubt an 
‘ end of the worldbut it will be that end which is 
more usually desenb^sd as the 6e£finnin^ 

In ordinary bfo the signpost is provided by 
consciousness Or perhaps it would be truer to 
say that oonsciousness does not^ther about sign¬ 
posts , but wherever it finds itself it goes off on 
urgent business in a particular duwtion, and the 
physicist meekly accepts its lead and labels the 

• IWi ftmbijfuUy U lni»imr»blo fhim tli© operation of couiittnfl tfw 
nombAT of pftrdclM In finite but unbounded BpAce It 1* ImpoMlble to 
UQ Whether the ];>rot<nui havo been counted once or twice over 


course it takes ‘ To the future * It is an important 
question whether consciousness in selecting its 
direction is guided by anything in the physical 
world If it IS guided, we ought to be able to find 
directly what it is in the physical world which 
makes it a one way street for conscious beings 
The view is sometimes held that the * going on of 
time * does not exist in the physical world at all 
and is a purely subjective impression According 
to that \ lew, the difference between past and future 
in the material universe has no more sigmficance 
than the difference lietween right and left Tho 
fact that (experience presents space time as a cine¬ 
matograph film which IB always unrolled in a par¬ 
ticular direction is not a property or pecuhanty of 
the film (that iH, the physical world) but of tho way 
it IS inserted into the cinematograph (that is, con 
HciouRness) In fact, the one-way traffic in time 
auseB fiom the way our material bodies art geared 
on to our consciouflness 

“Nature has marie our gears in such a way 
That wo can never got into reverse” 

If tins view IS right, ‘ tho going on of time * 
Bhould be dropped out of our picture of the physical 
universe Just as we have dropped tlie old geo¬ 
centric outlook and other idiosyncrasies of our 
tircumstancCR as observers, so wo must drop the 
dynamic presentation of events which is no part 
of tho umverse itself but is introduced m our 
peculiar mode of apprehending it In particular, 
we must bo careful not to treat a post to-futur© 
presentation of events as truer or more significant 
than a future to-post presentation We must, of 
course, drop the theory of evolution, or at least set 
alongside it a theory of anti evolution os equally 
significant 

If anyone holds this view, I have no argument to 
bring agamst him I can only say to him, " You 
are a teacher whose duty it is to inculcate m youth¬ 
ful minds a true and balanced outlook But you 
teach (or without protest allow your colleagues to 
teach) the utterly one-sided doctnne of evolution 
You teach it not os a colourless schedule of facts 
but as though there were something sigmficant, 
perhaps even morally inspinng, m the progress 
from formless chaos to perfected adaptation This 
is dishonest, you should also treat it from the 
equally significant point of view of anti-evolution 
and discourse on the progress from future to past 
Show how from the diverse forms of life existing 
to-day Nature anti-evolVed forms which were motis 
and more unfitted to survive, until she reached 
the sublune crudity of the palseozoio forms Show 
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how from the solar system Nature anti evolved a 
chaotic nebula Show how, in the course of pro 
greflfi from future to past, Nature took a univerao 
which, with all its faults, is not such a ba/1 effort of 
architecture and—m short, made a hash of it 

Entropy and Disorganisation 

Leaving aside the guidance of consciousnoss, we 
have found it possible to discover a kind of sign 
post for tune in the physical world The signpost 
18 of rather a curious character, and I would seaioely 
venture to say that the discovery of the signpost 
amounts to the same thing as the discovery of an 
objective ‘ going on of time * in the universe But 
at any rate it serves to discriminate past and future, 
whereas there is no corresponding objective dis 
tinction of left and right The distinction is pro 
vided by a certain measurable quantity called 
entropy Take an isolated system and measure 
its entropy JS at two instants and We want 
to know whether is earlier or lakr than t> without 
employing the intuition of consciousness, which is 
too disreputable a witness to trust in mathematical 
physics The rule is that the instant winch cone 
Bponds to the greater entropy is the later In 
mathematical form 

dSjdt is always positive 

This IS tlie famous second law of thermcKlynamu s 

Entropy is a very pecubar conception, quite un 
like the conceptions ordinarily employed m the 
classical scheme of physics Wo may most con 
veniontly desenbe it as the measure of disorganisa 
tion of a system Accordingly, oui signpost fur 
time resolves itself into the law that diHorganisation 
increases from past to future It is one of the most 
curious features of the development of physics that 
the entropy outlook grew up quietly alongside the 
ordinary analytical outlook for a great many years 
Until recently it always ‘ played second fiddle ’ , 
it was convement for getting practical results, but 
it did not pretend to convey the most penetrating 
insight But now it is making a bid for supremacy, 
and I think there la little doubt that it will ulti^ 
mately drive out its rival 

There are some important points to emphasise 
Krst, there is no other independent signpost for 
tune, so that if we discredit or * explam away * this 
property of entropy, the distinction of past and 
future m the physical world will disappear alto 
gether Secondly, the test works consistently, 
isolated systems in different parts of the umverse 
agree in giving the swne direction of time Thirdly, 


m applying tho tost we must make certain that our 
system is strictly isolated Evolution teaches us 
that more and more highly orgamsed systems 
develop as time goes on , but this does not con¬ 
tradict the conclusion that on the whole there is 
a loss of organisation It is partly a question of 
definition of organisation , from the evolutionary 
point of view it is quality rather than quantity of 
organisation that is noticed But, m any case, the 
high organisation of those systems is obtained by 
draining organisation from other systems with 
which they come in contact A human being os 
he grows from past to future becomes more and 
more highly organised —at least, he fon<lly imagines 
so But if we make an i sol a toil system of Inm, that 
iM to sa^, if wc cut off his supply of food and drink 
and air, he sjieedily attains a state which everyone 
would recognise as ‘ a state of disorganisation’ 

It IS possible for tho disorganisation of a system 
to liecome complete The state then reached la 
called tlieriTKxlynamic equilibrium The entropy 
can increase no fuither, ami, inco the second law 
of thermcxl^namics forbids a decrease, it rornaine 
constant Our signpost for time disappears, and 
so far as that system is coucerne<l, time ceases to 
go on That does not mean that time ceasca to 
exist, it exists and extends just as space exists and 
extends, but tlioro is no longer any one way pro¬ 
perty It IS like a one w^ay stieet on which there 
IK never any traffic 

Let us return to our signpost Aliead there 
IN ever incroasing (hsorganisation Although the 
sum total of organisation is diinmishmg, (certain 
parts of the universe are exhibiting a more and 
more highly sjiccuvhsccl oigamsation , that is the 
phenomenon of evolution But ultimately this 
must be swallowed up in the advancing tide of 
chance and chaos, and the whole universe will reach 
a state of complete disoiganisation—a uniform 
fealureless mass m thermodynamic equilibrium 
This IS the end of the worM Time will extend on 
and on, presumably to infinity But there will be 
no definable sense m which it can be said to go on 
Consciousness will obviously have disappeared 
from tho physical world befoie thermodynamical 
cqudibnum is reached, and dt^jdi having vamshed, 
there will romam nothing to point out a direction 
in time 

The Beginning of Time 

It 18 more interesting to look m the opposite 
direction — towards the post Following time 
backwards, we find more and more orgamsation m 
the world If we are not stopped earlier, we must 
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come to a time when the matter and energy of the 
world had the maximum possible organisation To 
go back further ih imposBible Wo have come to 
an abrupt end of space time—only wo generally 
call it the ' beginning ' 

I have no ' philosophical axe to grind * in this 
discussion Plulosophicaliy, tlie notion of a be 
ginning of the present order of Nature la repugnant 
to me I am simply stating the dilemma to which 
our present fundamental conception of physical 
law loads us I see no way round it, but whether 
future developments of science will find an escape 
I camiot predict The dilemma is this —Surveying 
our surroundmgs, we find them to be far from 
a ‘ fortuitous concourse of atoms ’ The picture 
of the world, as drawn in existing physical theoncs, 
shows arrangement of the individual elements for 
which the odds are multillions* to 1 against an 
oiigin by chance Some [leople would like to call 
this non landom feature of the world purpose or 
design , but I will call it non-committally anti- 
chance Wo are unwilling to admit in physics that 
anti cliancc plays any part in the reactions between 
the systems of billions of atoms and quanta that 
wo study, and indeed all oui experimental evi 
dence goes to show that these are governed by the 
laws of t hance Accordingly, we swoi'p anti chance 
out of the laws of physics—out of the differential 
equations Naturally, therefore, it reappears in 
the boundary conditions, for it must be got into 
the scheme somewhere By sweeping it far enough 
away from the sphere of our current physical prob¬ 
lems, we fancy we have got nd of it It is only 
when some of us are so misguided os to try to get 
back billions of years into the past that we find the 
sweepings all piled up like a iiigh wall and forming 
a boundary—a beginning of time—which wo cannot 
chmb over 

A way out of the dilemma has been proposed 
which seems to have found favour with a number 
of scientific workers I oppose it because I think 
it IS untenable, not because of any desire to re 
tain the present dilemma I should like to find a 
genuine loophole But that does not alter my 
conviction that the loophole that is at present 
being advocated is a blind alley I must first deal 
with a minor cnticism 

I h^ive sometimes been taken to task for not 
sufficiently emphasising m my discussion of these 
problems that the i*e8ult8 about entFopy are a matter 
of probability, not of certainty I said above that 
if we observe a system at two instants,^he instant 

• 11150 “ inulUllloiw M A geneiih) fwr uumben ot order IO**'* or 
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correspondmg to the greater entropy will be the 
later Strictly speaking, I ought to have said that 
for a smallish system the chances are, say, 10*® to 1, 
that it is the later Some cntics seem to have been 
shocked at my lax morality m making such a state¬ 
ment, when I was well aware of the 1 in 10*® chance 
of its being wrong Let me make a confession I 
have in the post twenty-five years wntten a good 
many papers and books, broadcastmg a large 
numlier of statements about the physical world 
I fear that for not many of those statements is the 
risk of error so small os 1 in 10*® Except in the 
domain of pure mathematics, the trustworthmess 
of my conclusions is usually to be rated at nearer 
10 to 1 than 10*® to 1 , even that may be unduly 
boastful I do not think it would be for the benefit 
of the world that no statement should be allowed 
to be made if there were a 1 in 10*® chance of its 
being untrue , conversation would languish some¬ 
what The only persons entitled to open their 
mouths would presumably be the pure mathe¬ 
maticians 

Fluctuations 

The loophole to which I referred depends on the 
occurrence of chance fluctuations If we have a 
number of particles moving about at random, they 
will m the course of time go through every possible 
configuration, so that even the most orderly, the 
most non chance configuration, will occur by chance 
if only wo wait long enough When the world has 
reachenl complete disorganisation (thermodynamic 
equihbnum) there is still infinite time ahead of it, 
and its elements will thus have opportumty to take 
up every possiblo configuration again and again 
If we wait long enough, a number of atoms will, 
just by chance, arrange themselves in systems as 
the> are at present arranged in this room , and, 
just by chance, the same sound-waves will come 
from one of these systems of atoms as are at present 
emerging from my bps, they will strike the ears 
of other systems of atoms, arranged just by chanoe 
to resemble you, and m the same stages of attention 
or somnolence This mock Mathematical Associa¬ 
tion meeting must be repeated many tunes over— 
an infinite number of tunes, m fact—before t reaches 
+ 00 Do not ask me whether I expect you to be¬ 
lieve that this wdl really happen t 

“ Logic is logic That’s all I say ” 

So, after the world has reached thermodynam¬ 
ical equilibrium the entropy remains steady at its 

11 Am hopeful that the dootrioe ol the expAndliig nnjveree'* wlU 
Intervene to prevent lU hnppenlng 
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maximum value, except that * once in a blue moon ’ 
the absurdly small chance comes off and the entropy 
St'ops appreciably below its maximum value When 
this fluctuation has died out, there will again be 
a very long wait for another coincidence giving 
another fluctuation It will take multilhona of 
years, but we have all infimty of time before us 
There is no limit to the amount of the fluctuation, 
and if we wait long enough we shall come across a 
big fluctuation which will take the world as far from 
thermodynamical equilibrium os it is at the present 
moment If we wait for an enormously longer 
time, during which this huge fluctuation is repeated 
untold numbers of times, there will occur a still 
larger fluctuation which will take the world as far 
from thermodjmamical equilibrium as it was one 
second ago 

The suggestion is that we are now on the down 
ward slope of one of these fluctuations It has 
quite a pleasant subtlety Is it chance that wo 
happen to be running down the slope and not toiling 
up the slope ^ Not at all So far os the physical 
umverse is concerned, we have defined the direction 
of time as the direction from greater to less organisa 
tion, so that, on whichever side of the mountain 
we stand, our signpost will point downhill In fact, 
on this theory, the going on of time is not a property 
of time m general, but is a property of the slope of 
the fluctuation on which we are standing Again, 
although the theory postulates a universe involving 
an extremely improbable coincidence, it provides 
an infimto time durmg which the moat improbable 
coincidence might occur Nevertheless, I feel sure 
that the argument is fallacious 

If we put a kettle of water on the fire there is a 
chance that the water will freeze If mankind goes 
on putting kettles on the fire until t = oo, the chance 
will one day come off and the individual concerned 
will be somewhat surprised to find a lump of ice in 
his kettle But it will not happen to me Even if 
to-morrow the phenomenon occurs before my eyes, 
I shall not explain it this way I would much 
sooner beheve m interference by a demon than 
in a coincidence of that kind coming off, and in 
doing so I shaU be acting as a rational scientist 
The reason why I do not at present beheve that 
devils interfere with my cooking arrangements and 
other busmesB, is because I have become convinced 
by experience that Nature obeys certain uniformi¬ 
ties which we call laws I am convinced because 
these laws hare been tested over and over agam 
Bat it is possible that every single observation from 
the be ginning of science which has been used as a 
teat, baa just happened to fit m with the law by a 


chance coincidence It would be an improbable 
coincidence, but I think not quite so improbable 
as the coincidence involved in my kottio of water 
freezing So if the event happens and I can think 
of no other explanation, I shall have to choose 
botAeen two highly improbable coincidences , (a) 
that there are no laws of Nature and that the 
apparent unifoimities so far observed ore merely 
comoidences, [b) that the event is entirely in 

accordance with the accepted laws of Nature, but 
that an improbable coincidence has happened I 
choose the former because mathematical calcula 
tion indicates that it is the less improbable I 
reckon a sufficiently improbable coincidence as 
something much more disastrous than a violation 
of the laws of Nature, because ray whole reason 
for accepting the laws of Nature rests on the 
assumption that improbable coincidences do not 
happen—at least, that they do not happen in my 
experience * 

Similarly, if logic predicts that a mock meeting 
of the Mathematical Association will occur just by 
a fortuitous arrangement of atoms before ^ = oo, I 
reply that I cannot possibly accept that as being 
the explanation of a meeting of the Mathematical 
Association in t = 1931 We must be a little careful 
over this, because there is a trap for the unwary 
The year 1931 is not an absolutely random date 
between ^ - oo and t~ +oo We must not argue 

that because for only 1/xth of time between t — ~-<x> 
and / = oo a fluctuation as great as the present 
one 18 in ojioration, therefore the chances are a: to 1 
against such a fluctuation occurring in the year 
1931 For the purposes of the present discussion, 
the important charoctenstic of tho year 1931 is that 
it belongs to a ponod during which there exist m 
the umverse beings capable of speculating about 
the umverse and its fluctuations Now I think it 
IS clear that such creatures could not exist in a 
universe m thermodynamical equilibrium A con¬ 
siderable degree of deviation is required to permit 
of hving beings Therefore it is perfectly fair for 
supporters of this suggestion to wipe out of account 
all those multilhona of years during which the 
fluctuations are less than the minimum required to 
permit of the development and existence of mathe¬ 
matical physicists That greatly diminishes x, 
but the odds are still overpowenng The crude 
assertion would bo that (unless we admit something 
which IS not chance in the architecture of the um- 
• verse) it is practically certain that at any assigned 
4 ate the umverse will be almost in the state of 

• No doubt “ extremely Improbftbte ooinddenoes oeoar to all of lu, 
bat the Impfobablllty Is of an atterty different order of moffnltude from 
that ooacemed In Um present dlsoiwloa. 
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naximum (Jifiorgaiusation The amended assertion 
18 that (unless we mlniit something which is not 
hance in the architecture of the nniveise) it is 
practically (Citain that a universe contaimng 
nathematical phyaicists will at any assigned date 
:>o in the state of maximum diaorganisaticm which 
s not inconsistont with the existence of such 
'roatiires I think it is quite clear that neither the 
anginal nor the amended version ajiplies We are 
.hus driven to admit anti chance , and apparently 
jhe best thing we can do with it is to sweep it up 
nto a heap at the beginiung of time, as I have 
dready described 

The connexion between our entropy signpost 
ind that dynamu quahty of time which wc describe 
IS ‘ going on ' or ‘ becoming ’ leads to very difiicult 
piestions which I cannot discuss here The puzzle 
H that the signpost seems so utterly different from 
the thing of whu h it is supposed to he the sign 
The one thing on which I have to insist is that, 
ipait from consciousness, the increase of entiopy 
H the only trace that wo can hnd of a one way 
lireciion of time I was once asked a ribald 
question How does an electron (which has not 
,he resource of consciousness) remember which way 
ime IS going ^ Why should it not inadvei tently 
>urn lound and, so to sjicak, face time the other 
vay ^ Does it hav e to calculate which way entropy 
H increasing in older to keep itself straight ^ I am 
nchned to think that an electron does do something 
if that sort For au cloctnc charge to face the 
ippoftite way in time is the same thing as to change 
he sign of the chaige So if an electron mistook 
.he way tune was going it would turn into a positiv o 
uharge ^ow, it baa been one of the troubles of 
Dt V A M HiractbatintbemathtinaticaVcatcula 
tious baaed on b\s wave equation the elections do 
sometimes forget themselves in this way As he puts 
it, there is a finite chance of the charge changing 
sign after iin encounter You must understand 
that they only do this in the mathematical prob 
Jems, not in real life It seems to me there is good 
reason for this A mathematical problem deals 
with, say, four electric charges at the most, that 
IS about as many as a calculator would care to take 
on Accordingly, the unfortunate electron in the 
problem has to make out the direction of past to 
future by watching the orgamsation of three other 
charges Naturally, it is deceived sometimes by 
chance coinudences which may e^wly happen when 
there are only three particles conoomed , and so 
it has a good chance of facing the wrong way 
and becoming a positive charge But* m any real 
expenment we work with apparatus contaimng 


billions of particles—ample to give the electron its 
bearings with certainty Dirac’s theory predicts 
things which never happen, simply because it is 
ajiphed to problems which never occur in Nature 
When it 18 applied to four particles alone in the 
universe, the analysis very properly brings out 
the fact that in such a system there could be no 
steady one way direction of time, and vagaries 
would occur w hich are guarded against m our actual 
universe consisting of about 10’^ particles 

Heisenberg’s Prinoiple 

A discussion of the propeities of time would be 
incomplete without a reference to the principle of 
indcterniiiiac y, which was formulated by Hoisen 
berg in 11)27 and has been generally accepted It 
had already been reahseil that theoretical physics 
was drifting away from a deterministic basis , 
Heisenbexg s piinciple delivered the knockout 
blow, foi it actually postulated a certain measure 
of mdetei minacy oi unpiedictability of the future 
afl a fundamental law of tlie univ^erse This change 
of view seems to make the progress of time a much 
more genuine thing than it used to be in classical 
physics Each passing moment brings mto the 
world something new—something which is not 
merely a mathematical extrapolation of what was 
already there 

The deterministic view which held sway for at 
least two (entiines was that if we had complete 
data as to the state of the whole universe during, 
say, the first minute of the year 1600, it would bo 
meiely a mathematical exorcise to deduce every¬ 
thing that has happened or will happen at any 
date in the future or past The future would be 
determined by the present as the solution of a 
differential equation is determined by the boundary 
conditions To understand the now view, it is 
necessary to realise that there is a nsk of begging 
the question when we use the phrase * complete 
data ’ AU our knowledge of the physical world 
IS inferential I have no direct acquaintance with 
ray pen as an object m the physical world, I 
infer its existence and properties from the light 
waves which fall on ray eyes, the pressure waves 
which travel up my muscles, and so on 
Precisely the same scheme of inference leads us 
to infer the existence of things in the past Just 
as I infer a physical object, namely, my pen, as the 
cause of certain visual sensations now, so I may 
infer an infection some days ago as the cause of an 
attack of measles If we foUow out this pnnoiple 
completely we shall infer causes m the year 1600 



Supplement to “ Nature,^' March 21,1931 


453 


for all the events which we know to have happened 
m 1930 At first sight it would seem that these 
inferred causes have just as much status in the 
physical world os my fountain pen, which is like¬ 
wise an inferred cause So the de term mist thmks 
he has me in a cleft stick If the scientific worker 
poking about in the universe in 1600 comes across 
these causes, then he has all the data for making a 
correct prediction for 1930 , if he does not, then 
he clearly has not complete knowledge of the um 
verse in 1600, for these causes have as much right 
to the status of physical entities os any of our other 
inferences 

I need scarcely stop to show how this begs the 
question by arbitrarily prescribing what we should 
deem to be complete knowledge of the universe in 
1000, irrespective of whether there is any conceiv¬ 
able way in which this knowledge could be obtained 
at the time What Heisenberg discovered was that 
(at least in a wide range of plionomcna ombiacing 
the whole of atomic physics and electron theory) 
there is a provision of Nature that just half of the 
data demanded by our determinist friend might 
with sufficient diligence bo collected by the in 
vestigators in 1600, and that complete knowledge 
of this half would automatically exclude all know¬ 
ledge of the otlier half It is an odd arrangement, 
because you can take your choice which half yt)u 
will find out, you can know either half but not 
both halves Or you can make a compromise and 
know both halves imperfectly, that is, with some 
margm of uncertainty But the rule is definite 
The data are Imked in pairs and the more accurately 
you measure one member of the pair the less aocur 
ately you can measure the other member 

Both halves are necessary for a complete pro 
diction of the future, although, of course, by judi¬ 
ciously choosing the type of event we predict we 
can often make safe prophecies For example, the 
principle of indeterminacy will obviously not inter 
fere with my prediction that during the coming year 
zero will turn up approximately of the total 
number of times the roulette ball is spun at Monte 
Carlo All our successful predictions in physics and 
astronomy are on examination found to depend on 
this device of ehminating the inherent uncertainty 
of the future by averaging 

As an illustration, let us consider the simplest 
type of prediction Suppose we have a particle, 
say an electron, moving undisturbed with uniform 
velocity If we know its position now and its 
velocity, it IS a simple matter to predict its position 
at some particular future instant Heisenberg’s 
principle assei^ that the position and velocity are 


paired data , that is to say, although there is no 
limit to the accuracy with which we might get to 
know the position and no limit to the accuracy 
vith whic h we might get to know the velocity, we 
cannot get to know both So our attempt at an 
accurate jirediction of the future position of the 
paiticlo 18 frustrateil W© can, if we like, observe 
the position now and the position at the future 
instant with the utmost accuracy (since those are 
not paired data) and then call ulate what has been 
the velocity in the meantime Suppose that we 
use this velocity together with the original position 
to compute the second position Our result will 
be quite correct, and we shall be true prophets-— 
after the event 

This principle la so fully incorpoiated into modern 
physios that in wave mechanics the electron is 
actually pietureil in a way which exhibits this 
‘ intei forence ’ of jiosition and velocity To attri 
but© to it exact position and velocity simultanc 
ously would bo inconsistent with the picture Thus, 
according to our present outlook, the absence of 
one half of the data of prediction is not to be counted 
as Ignorance , the data are lacking because they 
do not come into the world until it is too late to 
make the prediction They come into existence 
when the event is occomphshed 

T suppose that to justify my title I ought to con¬ 
clude with a prophecy as to what the end of the 
woild will be like I confess I am not very keen 
on the task I half thought of taking refuge in the 
excuse that, having just explained thaf the future is 
unpredictable, I ought not to be expected to pre¬ 
dict it But I am afraid that someone would point 
out that the excuse is a thm one, because all that 
18 required is a computation of averages and that 
type of prediction is not forbidden by the principle 
of indeterminacy It used to he thought that in 
the end all the matter of the umverse would collect 
into one rather dense hall at uniform temperature, 
but the doctnne of spherical space, and more especi¬ 
ally the recent results as to the expansion of the 
umverse, have changed that There are one or two 
unsettled pomts which prevent a defimte conclusion, 
so I will content myself with stating one of several 
possibilities It IS widely thought that matter slowly 
changes into radiation If so, it would seem that 
the umverse will ultimately become a ball of rctdia- 
tion growing ever larger, the radiation becoming 
thinner and passing into longer and longer wave¬ 
lengths About every 1500 million years it will 
double its radius, and its size will go on ex¬ 
panding in this way m geometrical progression for 
ever 




Science and 

P rophecy*’, we arc told, “is the most 
gratuitous of all forms of error”, and long¬ 
distance forecasts have a way of going wrong, even 
when apparently firmly based upon all the available 
knowledge of the time Thus, Sir William CYookes 
predicted a world shortage of wheat for the present 
ago, when in fact (owing io the unexpected success 
of science in fixing atmcjspherie nitrogen and making 
new fertilisers) there is an embanassing surplus 
The real justification for making such forecasts is 
not that they are likely to be reahsed , but that 
they throw light upon the state of contempoiary 
science, and may indicate where it lequires supple 
men ting This maybe cxomplihed from the address 
of Sir Arthur Eddington jiresentcd in the present 
supplement 

Before analysing Sir Arthur’s basis of piedictions 
concerning the end of the world, wo may briefly 
consider cailiei discussions of this topic At one 
time, such speculations had a thccdogical basis, 
and often predicted a very unequal distribution 
of temjieratiire, which in some regions would be 
excessively high In the nineteenth century, these 
were replaced by considerations concerning the loss 
of heat by the earth and the sun The earth was 
apparently cooling so rapidly as to leave insufficient 
time for biological evolution, and in a comparatively 
short time (from the evolutionary point of view) 
both earth and sun seemed doomed to exjiorience 
a temperature which would be uniform and ex¬ 
cessively low However, the date of this predicted 
catastrophe had to be put forward about a billion 
and a half years when radioactivity was discovered, 
for it revealed immense quantities of stored up 
atomic energy which could bo changed into heat 
Another postponement was necessitated by the dis¬ 
covery of the convertibility of mass and radiation 
This gave the sun an enormously increased lifetime 
A period at least a hundred times more remote than 
before was offered by the astronomer’s suggestion 
that m the mtenor of heavy atoms an electron may 
combine with a proton and release energy by their 
mutual annihilation But all this merely put off 
the evil day when a dying earth should at last fall 
into a dying sun and the whole umverse, ever 
contracting, finally collapse in a single heap Sir 
Arthur Eddmgtoi^ taking as his basis the second 
law of therm^ynaraics and decent developments 
of the cosmological theory of relativity, adopts the 
prediction as to the ultimate uniformity ^ind low¬ 
ness of temperature, but declares the umverse to be 
aoqianduig instead of contracting Possibly it will 


Prediction 

become a ball of radiation which doubles its size" 
every 1500 million years, growing ever more and 
more attenuated 

I^et us consider the evidence for the physical laws 
underlying these predictions The oosmologioal 
theory of relativity may be considered as having 
arisen from the attempt to make the boundary 
conditions, os well as the differential equations 
expressing physical laws, independent of the choice 
of CO ordinates Einstein in 1917 accomplished this 
by the drastic method of abolishing the bound¬ 
ary, and postulating a universe which was fimte 
though unbounded (the analogue of the finite but 
unbounded surface of a sphere) An alternative 
theory was given by de Sitter , but, as was pomted 
out by Sir Arthur Eddington, neither of these 
theories could be accepted as corresponding to 
physual realities One contained matter but no 
motion, and the other motion but no matter No 
further progress was mode for about ten years, 
when Lemaitro obtained a new solution of the 
relativity equations This corresponded to an 
expanding universe, and it was afterwards shown 
that Einstein’s and do Sitter a theories were limiting 
cases of this, one at the beginning of the motion and 
the other at the end, probably both unattainable 
The strong point of Lemaitre’s theory is that it 
offers an explanation of the observed r^ness of the 
spectra of many nebuke, which is generally taken 
to mean that they are moving away from us at 
enormous speeds But it must not be forgotten 
that other explanations of this redness are possible 
Lemaitre’s cosmological theory holds the field for the 
present, but it is far from being thoroughly tested 

The second law of thermodynamics is on a 
different footing Nothing seems better established 
than that it is impossible for a self acting system, 
unaided by an external agency, to convey heat from 
one body to another at a higher temperature Yet 
even here doubt may be felt aa to whether this 
IS without exception Milhkau tells us that the 
intensely cold regions m the depths of interstellar 
space are the source of a very penetrating radiation, 
known as the cosmic rays These seem to be due 
to the building up of the more complex elements out 
of hydrogen In other words, the processes of 
disintegration and decay which are taking place* 
elsewhere appear to be reversed here Let us 
not be too sure that the umverse is like a watch 
that IS always running down, there may a 
rewinding The process of creation may not ye^ 
be finished H T, H £^Qoio. 


J^nt9d U Gnat Britain kU , Clajik, ZiImitsd, JltUninirgli, 
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hillB, Lanarkshire, m 1763 Given a good eduoation, 
he became a student in Black’s elates at the Um* 
versity of Edmburgh, but following m his father’s 
footstl^, he entered the service of the Wanlock- 
head Mimng Company near Leadhills Famihar 
with the st^m engines of Newcomen and Watt, 
in 1786 he made a model steam carnage and m 1787 
took out a patent for a new form of steam engine 
Through this ho was brought into contact with 
Patnek Miller, the banker, who was desirous of 
trymg a steam engine in one of the double-hulled 
boats with which he was experimenting To meet 
Miller’s wishes, Sjrmmgton constructed an engme 
with oylmdera 4 in in diameter, which m October 
1788 drove one of Miller’s boats across the httle 
Dalswinton Loch m Dumfriesshire at 4-5 miles an 
hour Next year a larger boat and a larger engine 
were experimented with, but the results were not 
very satisfactory and the matter was not pursued 
further The engme of 1788 happily was preserved 
and can be seen m the Science Museum, South 
Kensington It is the oldest marine engine in 
existence, and there are few older steam engmes of 
any kind 

The experiments of Miller and Symington had 
been preened by those of Rumsey on the Potomac 
and of Fitch on the Delaware, and Fitcli was the 
first in the world to form a steam boat company 
and to carry passengera His company, it is true, 
hod but a short life, but from then onwards to the 
end of the eighteenth century there was probably 
never a time when one or other of the steam boat 
pioneers was not at work Symirij^n’s second 
opportumty came m 1801, when Thomas, Lord 
Dundos of Kerso, a governor of the Forth and 
Clyde Canal Company, instructed hun to build a 
steam boat for use on the Canal The hull was 
constructed bv Hart, of Grangemouth, and the 
Charlotte Dunaaa, as the boat was called, was 50 ft 
long and 18 ft wide There was a recess m the 
stem for a paddle wheel, the boiler was placed aft 
on the starboard side, and the engine on the port 
side To the uninitiated, the engine of 1788 might 
appear to have required more ingenuity to design 
than that of 1801 It is certainly far more com- 
licated, but this was partly due to the steps 
jnmmgton had to take to avoid the ramifications 
of Watt’s patents which were m force In 1801 
those patents had expired, and, free to use the ideas 
of his predecessors and to combme these m any 
way he thought best, Symmgton was able to con¬ 
struct an engine for the Charlotte Dundos which 
would almost meet modem requirements The 


engme was double-octmg with one cylmder, and 
the piston rod drove the crank shaft of the paddle 
wheel direct through a crosshead and a conneotmg 
rod The air pump and condenser were placed 
below the cyhnder, the former being worked by a 
bell crank lover 

The runmng of the Charlotte Dundos quickly 
proved that Symmgton had produced a reliable 
and powerful engme, and the capacity of the boat 
was shown by her successfully towmg two vessels 
of 70 tons each a distance of 19J miles Convinced 
of the utility of the boat, Lord Dundeis introduced 
Symington to the Duke of Bridgewater, who with¬ 
out much hesitation decided to adopt vessels 
similar to the Charlotte Dundos for the Bridgewater 
Canal and ordered the construction of eight steam 
boats Had the Duke lived but another year, 
there is httle doubt that the boats would have been 
built and that to-day we should date the birth of 
steam navigation from the Charlotte Dundos and 
not from the Clermont and the Comet The Duke’s 
death m 1803, however, led to the cancellation of 
the order, and about the same time the owners of 
the Forth and Clyde Canal, afraid of the effects of 
the wash caused by the Charlotte Dundos^ laid her 
up on the mud near Bamsford Drawbridge, which 
bwame her grave She was never used agam, and 
engme and hull alike have long since been destroyed 

This proved the turning pomt in Symington’s 
career and he never recovered from the disastrous 
set bock to his fortunes When more than sixty 
years of age, he sought assistance from the Govern 
ment and was granted two small sums, of £100 and 
£50 His death took place m London on Mar 
22,1831, and three days later he was buned m the 
churchyard of St Botolph, Aldgate His grave 
never boro a stone, but m 1903 a tablet to his 
memory was placed m the church by the late Lord 
Bearstw, who was then Sir Marcus Samuel and 
Lord Mayor of London A marble bust of Symmg¬ 
ton was unvodod in the Royal Scottish Museum m 
1890 by Lord Kelvm 

Though m his day neglected, Synungton to-day 
is recognised as the designer of the first practical 
steam boat, and at the remiest of the Institute of 
Marme Engineers and the Newcomen Society, the 
vicar of St Botolph, Aldgate, has arranged to hold 
a special service to commemorate the centenary 
of his death This service will take place at 11 a m 
on Sunday, Mar 22, the hundredth anniversary of 
Symmgton*B death, and an address on Symington’s 
work will be given by Engineer Vice-Admiral Sir 
Robert Dixon 


Obituary 


Mr H Harribs 

11 ^ITH the death of Mr Henry Harries on Feb 
» ▼ 8, at the age of seventy-mne years, we lose 

one of the older generation of meteorologists Born 
on Jan 20, 1852, he entered the Marme Division 
of the Meteorolo^oal Office in 1875 In 1903 he 
was tranaferred to the Forecast Division, where 
be took reg\ilar duty as a loreoaater In 1919 he 
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returned to the Marme Division, where he held the 
post of assistant supenntendent until his retire¬ 
ment m March 1920 

Mr Harries’ interest in meteorological matters 
extended beyond his official duties, however, 
especially along a number of cunous bypaths of 
knowledge He was convmced that explosions m 
oolhenes were connected with high barometno 
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preasure and supported his thesis in a long letter | 
to Natttrb in 1887 (\ol 36, p 437) He also de- i 
volopcd the theory that some of the barometric 
depressions which visit the Bntish Isles onginate 
m tropical cyclones, and he actually succeeded in 
tracing the course of one such storm from the ' 
Philippines to Scandinavia, more than half way 
round the globe—no easy matter in 1882 

The capacity for painstaking research which 
characterised this paper also marke<l Mr Harries’ 
collection of occurrences of hail and thunder storms 
in Arctic regions, his study of the frequency, size, 
and distribution of hail at sea, and his paper on the 
great etonn of November 1703, in ^hich he brought 
to light some long- buned official records The same 
thoroughness, m a different direction, was shown in 
his pajier on The Eddy Winds of Gibraltar in 
which ho displayed groat ingenuity in the use of 
simple methods of acrological investigation This 
paper was published in 1014 by the Royal Meteoro 
logical Society, of which he was a fellow from 
1887 until 1014 

Hr Florknce Buchanan 
By the death of Dr Florence Buchanan on Mar 
13, a familiar hgure is removed from tlic laboratories 
at Oxford For the past ten years she had been 
handicapped by increasing blindness , but even so, 
occasional articles have appeared from her pen 
Previously she had cained out many interesting 
studies in the fields of zoology and physiology 
Her earliest pajiers, on the respiratory organa of 
decapods and on annelids, appoareil in the Qmrterly 
Journal of Microscopical Science while she was stiU 
a student at Univeisity College, London, and there 
the influence of Sir Ray i^nkestor turned her 
attention to zoological studios, particularly of the 
polychffts Later, with Sir John Burden Sander 
son at Oxford, she turned to physiological experi¬ 
ments upon the electrical response of muscle, 
recorded photographically by a capillary electro¬ 
meter, and as a result of her investigations she was 
awarded several prizes, roceivetl the degree of D Sc 
from the University of London, and was mode a 
fellow of University College 

Throughout her physiological work, Dr Buchanan 
retained her first interest m animal life, and to a 
biologist some of her most striking researches were 
concerned iMth the frequency of the heart beat m 
small mammals and birds, with the varying rates of 


heart-beat in hiliematmg and wakmg mammals, 
and with the general problem of hibernation 
Hennlity may have accounted for Dr Buchanan's 
scientific skill and enthusiasm, for she was a daughter 
of the late Sir George Buchanan, chief medical 
officer of the Local Government Boaid, and a sister 
of Su* George Seaton Buchanan and Lady Adam 
Smith, wife of the principal of the Umvorsity of 
Abeidcen J R 

The death occurred on Sunday, Feb 15, of 
W G Robson, lecturer in natural philosophy in 
the United College of the University of St Andrews 
From 1892, when Mr Robson was appointed 
assistant to Prof A S Butler, he was almost 
continuously asstxsiated with the University either 
m St Andrews or Dundee During the War he 
was engaged in the Aircraft Instruments Depart¬ 
ment in Ijondon, and had charge of tlie Oxygen 
Research Laboratory His wide expenenco, kindly 
disposition, and his knowledge of mathematics, 
physics, and electrical engineering made him a 
most valuable member of the University staff 


We regret to announce the following deaths 

Dr M W Benonnek, founder and director of the 
Microbiological Institute at Delft, on Jan 1, aged 
seventy nme years 

Prof G Gehlhoff, of the Technical Highscliool, 
Berlin, president of tho Deutsche Oesollachaft fur 
Technische Physik, vice president of the Deutsche 
Glostoclmische Gewllschaft and a director of the 
Osram GmbH, who m recent years took a lead¬ 
ing part m the development of glass technology m 
Germany and mode a number of notable contribu¬ 
tions from his own laboratory, died on Mar 12 

Prof D Hepburn, C M G . professor of anatomy m 
the Cardiff Medical School of the University of Wales, 
formerly president of the Anatomical Society of Great 
Britain and Ireland, on Mar 10, aged seventy two 
years 

Prof Carl Emil Hansen Ostonfeld, professor of 
botany ewid director of the botanical garden m the 
University of Coponliagen, on Jan 16, aged fifty- 
eight years 

Prof Enneo Sereni, head of the department of 
physiology in the Stazione Zoologica, Naples, on 
Mar 1, aged thirty one years 

Prof Otto Walloch, emeritus professor of chemistry 
in the University of Bonn, who specialised m the 
chemistry and mdustnal uses of the terpenea and was 
awarded the Nobel prize for chemistry m 1910, on 
Mar 1, aged eighty four years 


News and Views 


The Council of the Royal Society has agreed to 
recommend for election as fellows of the Society the 
following seventeen candidates Percy George Hsm- 
nall Boswell, professor of geology m the Impenal 
College of Science ffnd Technology , Alfrecl Joseph 
Clark, professor of pharmewiology m the Umversity of 
Edinburgh , Charles Davidson, assistant at the Royal 
Observatory, Greenwich , Regmald Jtuggles Gates, 
professor of botany. King’s College, London , Charles 
Stanley Gibson, professor of chemistry, Guy’s Hospital 
Medici School, Hermann Qlauert, Principal Scien- 
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tifie Officer, Royal Aircraft Establishment, Fam- 
borough, Cliarles Robert Hanngton, reader m 
pathological chemistry m the University of London 
(University College Hospital Medical School), Isidor 
Moms Heilbron, professor of organic chemistry m the 
University of Liverpool , Sir Alexander Cruikshonk 
Houston, Director of Water Examinations to tho 
Metropolitan Water Board , Lieut -Col Sydney Pr^ce 
James, IMS, adviser on tropical diseases to the 
Mmistry of Health , Charles Frewen Jenkm, lately 
professor of engineermg science in the University of 
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Oxford , Stanley Wells Kemp, director of research, 
Discovery Expedition , Thomas Howell Laby, pro 
fessor of natural philosophy, University of Melbourne, 
William Kmgdon Spencer, palsoontologist, Edward 
Charles Titclimarsh, professor of pure mathematics m 
the Umversity of Liverpool, Wilfred Trotter, surgeon 
to University College Hospital, Miles Walker, pro 
fessor of electrical engmeering, University of Man 
cheater 

The Dalton medal of the Manchester Literary and 
Philosophical Society, which was awarded to Sir J J 
Thomson on Mar 10 on the occasion of his visit to 
Manchester, was founde<i so far back as the year 1864, 
but, curiously enough, no allotment was made until 
1898 Ihe circumstances attending its early institu 
tion and production are somewhat obscure , at an\ 
rate it was a mo<iallu gift to be adopted * for present a 
turn on such occasions as the society may determine 
a decision which left future bestowal an o}>en matter, a 
point well seen m the awards, which have only occurred 
as follows Dr Schunck (1898), bir Henry Koscoo 
(1900), Prof Osborne Reynolds (1903), Lord Ruthor | 
^ord (1919). Sir J .J Ihomson (1931) The medal is 
struck m bronze , the obverse beai-s the head of John 
Dalton, and on the reverse, within crosseil laurel 
branches, is a sphinx, with accompanying legend, 

‘ Knowledge is Power ” The first presentation of 
what was apparently an original Dalt<jn me<lal was 
made on Mar 29, 1898, to Dr Edward Schunck, m 
‘ recognition of his senes of researches on the natural 
colouring matters, with which he has crinched chern 
istry ” Schunck had been a member of the Man 
Chester Literary and Philosophical Society for fifty six 
years It may be recallewl that on the occasion of the 
gift, Sir Joseph Hooker attended to receive the Wildo 
goltl mcKlal, whilst Sir Michael l^oster delivered the 
Wilde lecture, with the title On the Physical Basis 
of Psychical Events ” 

The discontinuance of a inedallic gift by a scientific 
society IB unusual This has been the case, however, 
with the Wilde gold medal of the Manchester Literary 
and Philosophical Society In 1896, Dr Henry Wilde, 
a generous benefactor m many directions, established 
a fund, part of which was to be devoted to the annual 
award of a gold medal for distuiguished services to 
science and philosophy The first medal was given in 
1896 to Sir George Stokes for “pre emment services 
to mathematical and physical science*’ Sir George 
visited Manchester in the followmg year, received the 
medal, and gave on address entitled “ The Nature of 
the Rdntgen Rays ” The final gift of the kmd was 
made m 1908 to Sir Joseph Larmor Referring to the 
article on the sesqui centenary of the foundation of 
the Manchester Literary and Philosophical Society m 
Natubk of Mar 14 (p 408), it has been pointed out by 
a correspondent that the Copley medal of the Royal 
Society was never awarded to John Dalton Dalton 
received the Royal Society’s Royal me<lal m 1826, the 
first presented at the time of institution 

The election on Mar 9 of Prof Ehe Cartan to the 
seat of the late Paul Appell m the Pans Academy of 
Sciences has ^ded a prominent mathematician to the 
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distinguishetl boily of men of science of the Quai 
Conti Prof Cartan has specialised m the theory 
of groups and in higher geometry, and has developed 
these fundamental branches of mathematics in unex 
pectetl and far reaching directions We still remember 
the deep impression he made at tlie International Con 
greas of Mathematicians in Bologna, wlien he showed 
how t<i determine a complete orthogonal system of 
functions in any Riemanniau space with a positive 
curvature and synimoti ical with reforonoe to each of its 
liomts , and how to derive a geometrical represents 
tion of these senos of fundamental fimctions by 
means of a spec lal type of isometrical tiansformations 
Indeed in his numerous momcirs on these abstruse 
topics, Prof Cartan has given a i ernarkable genoralisa 
tion to the Riemannian spaces, thus preparing the way 
to subsecpiont devel()])rnonts in natural philosophy 

In Newtonian mechanics, as is well known, gravita 
tion has no influence on measurements as such In 
EinHteiii’s uni\orse, however, nil measurements follow 
so closely the struct inal character of the gravitational 
field in winch they aie immersed, that a knowledge 
of tlu giHimotiy of that held is equivalent to a know 
ledge of its ph\Rical piopertios , so that meclianics 
18 implied m goometiy again, OvS whs ihe (ose during 
the golden jieiiod of Gieek seionce It ap|>earH neces- 
saiy, then, to laboui in d< tail the manifold interprota 
tion of the notion of space undeilying the geometrical 
and phys cal dest ription of tJie muverse The curved 
space discoveiiMl by Kiemann in 186J which found 
its practical application la 1916, has to be itself 
geneiahseil and enlarged if the future claims of 
theoietical physus ha\o to he satishcxl In this con 
nexioii ‘ Cnrtan’rt spaces by reason of their greater 
generality and completeiu ss, are of supreme im 
poitaiico This was a new levolation to some of us 
who Iistoneil to his illuinmatmg exposition at the 
Iiitomatioual Congress (»f Philoso]>hy at Naples m 1924, 
when Prof Cartan sjxike of the torsional properties of 
space and the difliculties cideated by magnetic pheno 
mens in the single vectorial ropresontatum of mat-eiial 
pai-ticles The practical value of his intuitions has 
been confiimed sime by tbo implications of De 
Broglie’s wave mechanics, which seems to demand a 
more complex theory of groups foi its geometrical 
mteipretation As a mathematician, Pi of Cartan 
has had a distmgiushcMl cancer Born m 1869, he 
studicxl at the Ecolc Normalo bup(^rieiiic of Pans, and 
took hiR doctor’s dogroc in 1894 Ho now occupies 
the chair of higher geometry, which was held provi 
ously b> Daiboux, at the University of Pans His 
numerous matjiematical memoirs earne^l for him, last 
autumn, the Grand Piix of £400 of the Pans Academy 
of Sciences 

Aftek a keen debate in the House of Commons, 
on Mar 16, Clause 4 of the Repreeentatiou of the 
People Bill, which had been before the House in 
committee, was defeate<l by 246 votes to 242 Thf 
special claim of Queen’s Umvei-sity, Belfast, was first 
brought forward by Mr Ross and supported by Col 
Sinclair, pro chancellor of Queen’s University and lU 
representative in Parliament This claim, however 
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was rejected by 178 votes to 168 The motion for 
the deletion of Clause 4 from the Bill was presented 
by LfOrd Hugh Cecil He analysed the question of 
equalitanan democracy, which is based on the * one 
vote, one value * tlioory, and doclaiod it does not and 
cannot exist He then appealed to the members not 
to spoil the tradition of true representation Major 
Church opposed his own party by strongly supporting 
this appeal He considers it intolerable that this 
hill should suggest that university t^lucatum m not of 
special value* espei lally in view of the fact that the 
uni versities are no longer class preserves and produce 
a(lvisoi*s to governments an<i leaders of s< lence ami 
industry Mr Clynos refused the appeal for a free 
vote, ]K)intmg out that, at least, theie is no justifica 
tion for giving universitv v()terH twu e the representa 
turn of othoi voters Ko pointetl out that university 
members have shown little special j>oliti(al (jvpadty 
The Goveinmont was also Buj)port<Ml by Sir Herbert 
Samuel 

In a pamjiliUt entitled “A National Policy” 
(London Macmillan and Co , Lhi rtd ), describing 
the progiammo ad^ ancorl by Sir Oswald Mosley, M P , 
there are some references to SLientifif researdi which, 
without trenching on questions ot party politic^, it 
may be of interest to summarise No task, it is argued, 
13 of more vital importome than that of mobilising 
our great scientific resources and attainments (Jreat 
13 n tain’s md us trial future depends on tlio rapid and 
effective adoption of now scientific results more than 
upon any other single factor Our Ingh degree of 
mdustnahsation, our unrivalletl teehnual expenence, 
the skill of our workers, our great n^sourccs of scientific 
ability and devotion, give us the oiqiortunity to main 
tain our lead mflehmt/ely Wliat is chiefly IcKikmg 
IS the effective co ordination and application of our 
resources The work of tlui Department of St lentific 
and Industrial Rcsoarch is commended , but it is 
said that the scale on which it is allows I t4> operate 
IS too limited A method must bo adopted by which 
new devices and inventions can bo corned through the 
difficult intermediate stage between successful lahora 
tory lesults and commercial exploitation At present, 
the Depsitment can only test inventions at the 
owner’s expense and issue a report on the results A 
certain maximum sum should be set aside each year 
for the Department’s use for the development of a 
small number of selected inventions which after 
making a suitable financial arrangement with the 
patentee, should be taken right out of the laboratory 
stage and put on the market under public auspices 

Sm Oswald Moslbv also suggests the fosteiing 
of inventions and the extension of agncultural and 
medical research, while an organised attempt might 
be made to standardise many of the basic products 
of mdustiy for moss production purposes, comparable 
to Mr Hoover’s remarkable campaign in the United 
States of America ^he establikhment of new m- 
dustnes un<ler the direction of a National Investment 
Board is advocated where these mdustnos might be 
of great value to the commumty thou^ as yet they 
cure not in a position to attract private enterprise 
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Thus, coal carbonisation appears to be insufficiently 
profitable to atti^t an adequate amount of private 
capital, but its establishment, it is suggested, might 
be justifi6<l on grounds of public policy* because (1) it 
might mean the * salvaging ’ of a large amount of the 
community’s capital which has been sunk in coal 
mining and would be rendered profitable again if 
a new market for coal wore created* (2) it would 
lessen oui dependence on imported oil fuel, (3) a 
smokeless fuel would be produced, and (4) the new 
work available m the coal fields would mean a saving 
in unemployment relief 

The Coimcil of the Liimcan Society of London has 
roachcMi an important decision with regard to the 
publication of the Proceedings of the Society The 
PtOLeedingSy instead of being publishcHl in an annual 
voliune, are being issued sheet by sheet of 16 pages, 
and m this way an abstiact of a paper read before 
the Hof lety may be m the hands of fellows ami of 
the pubht between three and eight weeks after the 
reading of the paper Each slieet of the Proceedings 
HO issue<l will rank as a publication on the date of 
Issue, so that the utmost is being done to conserve 
for coiitnbutoiw to the Society the pnoiity of then 
difloovenes, provided, of course, that in the case of 
new spe<ios a sufficient (liagnosis accompanies the 
publication of the new name Tins precaution has 
not boon taken, for example, m the case of a new 
species of Hoplophorus described m a recent issue, ao 
that the advantage of early publication is lost in this 
case The importance m time of the arrangement 
which has now come into force is well illustrated 
by the first sheet of the new issue The Proceedings 
of Nov 20* 1930, were issued on Dec 17* whereas 
the annual volume issued in January 1931 contains 
reports of ‘ proceedmgs ’ so far back as Nov 7, 1929 
Arrangements have been ma<le whereby fellows, foreign 
members* and associates who still wirfi to possess the 
complete Proceedings in book form may obtain a copy 
each year at half the published price 

Thf Belfast Naturalists* Field Club, for some tune 
past, has hod under consideration the advisabihty of 
making a survey of the antiquities of that part of 
Northern Irelemd covered by it and its affUiated 
societies Both the number and character of these 
antiquities and the risks to which the better known 
are exposed m modem conditions have been judged 
to make the matter one of such unportanoe that the 
authorities of the Field Club have appointed a special 
committee to deal with it Members and others have 
been asked to co operate with the Committee by 
sending in hsts, with full particulars, of any an- 
tiqmties m their neighboiirhood, especially those 
which are not included in the Ordnance maps Plans, 
sketches, and photographs are to be moluded, with a 
statement of exact position The topographic^ and 
full bibliographical details will be indexed and made 
available for consultation by stud^ts The scheme 
will cover buildings, monuments, and other rmnaina 
of both histone and prehistono tunes The ohairmali 
of the Committee is Mr H Albert Campbell, and the 
honorary eeoretcuy, Miss M Gaffikin 
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Tan course of popular lectures on the native races 
of the British Empire given under the auspices of the 
Boyal Anthrop>ologioal Institute o€une to an end for 
the current session on Mar 11 with Mr E Torday’s 
lecture on “ The Things that Matter to the Afncan *’ 
Mr Torday's lecture was a subtle but moat illuminating 
interpretation of native life and tradition m West 
Africa, m which he showed that the frivolous, bght 
hearted mdividual of memy travellers is far from being 
the real man In fact, he appears to be something of an 
opportunist, for, while bowing to the domination of 
the sultanates, ho has, at heart and m actual practice, 
remained a thorough democrat, in accordance with hm 
long established tradition The case was well argued 
and convincingly supported by a wealth of detaileil 
evidence which covered both religious belief and 
social custom Full justioe was done to the remark 
able hut too bttle known character and influence of 
the women Mr Torday’s conclusion that the West 
Afncan is capable of concortod and persevering action 
wlien he aims at social ideals, taken with what ho said 
in the body of his lecture, is both a warning and a 
guide to our administrators For it would appeal 
that under the impact of European influences, a now 
culture IB shaping which will differ from that of the 
past, but in which our share will depend veiy much 
upon our sympathetic understanding of native tradi 
tion We trust that Mr Torday’s lecture will be given 
permanent form, for it is, without question, one of the 
most important pronouncements on the West Africans 
which has been made m recent years 

iNTEBNATiONAii telephony has made wonderful pro¬ 
gress dunng the post year At the beginmng of 1929 
radio telephony provided daily telephone service to 
more than twenty-six countries In 1930 the total 
of international connexions wholly or partly effected 
through radio telephony was increased to 177 The 
most important groups of connexions can be divided 
mto three classes, the first one linking North and 
South Amenoa This group connects the United 
States, Canada, Cuba, and Mexico on one side with 
the Aj^ntme, Chile, and Uruguay on the other The 
second group mvolves three new channels between 
Europe and South Amenoa They operate from 
Pans, Berlin, and London to Buenos Aires Land Ime 
connexions bring a total of twenty other countries 
mto these circuits The third group mvolves the 
London Sydney circuit—a distance of 9192 miles 
These circuits connect most of the telephone users of 
the United States, Canada, Mexico, Great Bntam, 
Hungary, and Italy with Austraha Many more lines 
are bemg constructed, including one connecting the 
United States and Australia directly Spectacular 
conversations have been held from on aeroplane over 
the city of Buenos Aires with points in the United 
States, with the s s Majeattc on the high seas, and 
with Sydney, Australia, a distance of 14,000 miles A 
conversation has also been transmitted round the world 
from Schenectady and then broadoewst According to 
EUUnoal C<mm%m%oaUon for January, the inter¬ 
national telephone directory (ATI) for 1929 con- 
ttoned aboutM 12,000 entries from 1485 towns m 27 
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different coimtnes , the 1930 edition contains more 
than 50,000 ontnes from 2718 towns m 38 ooimtnes 

The tenth annual repoit of the Electricity Com 
missioners, which has just been pubhshed, shows 
clearly that the electric supply industry in Great 
Britain has been little if at nil affected by the almost 
universal trade depi*es8ioti Dividing the country mto 
regional districts of supply, linking up all the effl 
ciont large power stations, and gradually ehrmnating 
where possible the less efficient stations, is leading 
to a bettor utilisation of our coal resources The total 
number of units generated in the year ending m 
March 1921 was 6107 million amts and the tuol con 
sumption was 7 366 million tons JH or the year which 
ended in March 1030, tlie total numbei of units 
generated was 11,961 million, with a fuel consumption 
of 10 141 million tons It will bo seen that although 
the number of units generated has been doubled, the 
consumption of coal has only increased by about 
60 per cent Last year was noteworthy becuiuse of the 
cemtmuod expansion of the supply and the many 
schemes that are being put m hand for the improve 
inent and fuithei extension of public supjilios Tlio 
steady growth of the domestic supjjly lias hod a 
stabilising effect on the industry 1 he units generated 
last year show an increase of 10 per cent of the number 
generated in the preceding year A number of small 
stations have been erected m isolated distnots On 
the estimated population of Great Britain (44 6 
millions) the sales of electriuil muts represent 193 
units pei capita, as compared with 171 in the previous 
report The question of rural dovelojirnent is dis 
cussed and it is pointed out that the prospects are 
favourable m certain cases 

The prue for 1930 for an improvement m the 
science or practice of navigation offered by the Royal 
Society of Arts, under the terms of the Thomas Gray 
Memorial Trust, has been awarded to Messrs Chekrles 
A Stevenson and David Alan Stevenson, of Edinburgh, 
for their invention of the talkuig beacon installed at 
Cumbrae Lighthouse The beacon, to which reference 
was motle in Natubb of Jon 24, p 138, consists of on 
ingenious combination of fog signal and wireless 
transmitter The fog signal consists of three blasts 
followed by a short silence and then two further 
blasts At the same time, on a wireless receiver, a 
listener hears (a) the name of the beacon m speech 
(Cumbrae), (b) the three blasts of the fog signal, 
(c) counting m 8i>eech, m cables and sea miles up to 
five miles, and (d) the two blasts of the fog signal 
This 18 followed by a silent mterval lasting twenty- 
seven seconds and is then repeated Immediately 
before each mile is spoken a bell is sounded The 
distance which the observer hears in his receiver, 
comoiding with tlie end of the third blast hoard through 
the air, gives him the distance of his ship from the 
lighthouse The spoken words m the signal come 
from a gramophone record on a turn table, which is 
engaged and disengaged by means of a clutch with 
another turn-table kept constantly revolving by mr 
turbine or motor The Council of the Royal Society 
of Arts IS offenng this year another prize of £ 100 to any 
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poraon ^ho may bring to its notu e a valuable improve- 
mont III the seience ot prat t ice of navigation proposed or 
invented by bimstilf in the years 1930 and 1931, and a 
|>ri 7 e of tlOO for an ensav on '‘Iho St^ibility of Ships, 
With Hpeciul refeionce t<j the parlKulars which sliould 
be Hup])litHi b> Slupbuildeis, and also the value of any 
mechanical devices for aw ertaining the M (i , with 
which you are nct|uainted ' f'launs and essays must 
roach th«» Secrotai v, Koval Society of Arts, John Street, 
Adelphi, London, W C 2, not later tiian Dec 31, 1931 

At a conference at the llmningham section of the 
British TndustJies tail, Di C H Lander, Director of 
Fuel Keseaich, dmeussed the Gas Industry in relation 
to British I uel Pioblotns ’’ Ho stressed the importance 
of its contribution to the smoke problem, as a pui-ve^ or 
of srnokt^less fuels, to the <lornestic beating problem, and 
to the problem of obtaining oil and petiol from coal 
'1 he carbonisation mdustiies piochue solid, liquid, and 
gaseous tuela and so all their problems aro related and 
need to be consideied together The cuiiont abund 
ance of liquid fuels should not blind us to the possible 
futiuo need for deriving supplies from c oal The gas 
industiy is well filacod foi rnaikoting all tho products 
of the taibonisation and liydrogtnation of coal or its 
pmduc ts In view of the potential contiibution of 
the caibonisation industries to the reduction of smoke 
Dr Lander pleaded foi collaboration of the gas and 
cokmg mdustnes m the utilisation and marketing of 
their produits Sii Aithor Duckhain contrasted the 
potential lontnbution of the gas industry to the fuel 
problems of Cheat Bnlam with the legislative shackles 
imposed on its development, the rostnctioriH placed on 
the use of gashy some local nuthoiities, arising from an 
imperfect gncsp of fuel [irobloms by tho general public 
and oven by our legislators 

The first number of vol 3 of tho Collection of 
Czechoslovak Chemual Conimunicattoiis (Jan Feb 
1931) IS a special issue dedicated to the memory of 
Prof FiantiSek Wald, who died suddenly in October 
of lost year His chic^f contributions to the advance 
ment of science m t entral Europe were outlined m the 
obituary notice wliicli appeared in Nature for Jan 10, 
p 64 Had ho hvesj Prof Wald would have attamerl 
seventy years of age last January, and the original 
intention cf tho editors of Collect\o7\ wew that this 
issue sliould have been a jubilee number m hip honour 
Right up to the time of his death, Wald was engaged 
in elaborating his phenomenahatic theory of phases 
and stoichiometry Those views are embodied partly 
in an article by his fnend Dr A KH2, and partly m 
a hitherto iminibhshed article by Wald himself, en¬ 
titled “ Foimdations of a Theory of Chemical Opera 
tions *' From these, it is clear that he disregarded 
much of tho atomic theory and hia definitions of ele 
ments and compounds do not coincide with those »c 
oepted generally His ideas attracted the attention 
of Prof Wilhelm 08t^^ald, whose hpieodship he enjoyed 
and who included him among the “Grroat Men of 
Science’* Prof Wald was for many years chief chemist 
to on important metallurgical undertaking at Klodno, 
and among his seventy contributions to various 
soientifio i^eriodioals are several dealmg with the 
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adaptation of standard methods of chemical analysis 
to the special needs of metallurgy, especially to 
evaluation of ores and the analysis of alloys tK 
addition to appreciative articles on Wald’s life and 
work, this 8i>ecial number of the Czechoslovak 
Collection contains several other articles of out 
standing ment, including an account of some iron 
carbon silicon alloys (by Drs KJii and Pobohl) and 
further polarographio studies with the dropping 
mercury cathode by Prof Heyrovsk^ and collabo¬ 
rators, who find that m acid solution, nitric oxide is 
reduced to ammonia at a potential of 0 77 volt from 
that of the normal calomel electrode 

We have received a copy of the Subject Index to 
volumes 1 to 60 of thp Journal of Physiology, which 
has been prepared by Dr J G Pnostley, of Oxford 
The Physiological Society recently pubhslied a history 
of its first fifty years, written by Sir Edward Shorpey 
Schafer, and an author index to the first sixty volumes 
lias also been issuetl These three volumes cover an 
important peiiod in tho history of physiology, a period 
which lias seen its development into the science of 
to day An important i>art of this development is 
represented by the papers appearing in the first sixty 
volumes of the Journal The index has been made os 
cojDploto as possible thus, whore a subject can be 
considered from moie than one point of view, entries 
referring to each of tliom aio given In addition, the 
speties on which the observations were made is also 
noted It runs to upwanls of two hundred pages, and 
IS published by tho Cambridge University Press as 
a supplement to tho first number of volume 71 of the 
Journal of Physiology, issued m January 

The Ministry of Agru ulture desires to notify 
poultry farmers that it is now issuing a fowl pox 
vaccine at a charge of one penny pei dose, with a 
minimum charge of 2« 6d covering a supply of 30 
doses, with an instrument and brush for application 
The vaccine has been extensively tested, it is free from 
danger, and causes no constitutional disturbance It 
confers definite immunity of at least four months’ 
duration Cash must bo enclosed with ecich order, 
which sliould be addressed to the Director, Ministry 
of Agriculture and Fisheries Veterinary Laboratory, 
New Haw, Weybndge, Surrey Tho Mimstry has also 
issued a bulletin (No 26) on Johne’s disease, which 
gives a full accoimt of this important disease of cattle 
The bulletin, price 3d post free, may be obtained 
from the Ministry of Agriculture and Fisheries, 10 
Whitehall Place, London, S W 1 

At tho annual general meeting of the Society of 
Pubhc Analysts held on Mar 4, the following officers 
for the year 1931 were elected President, Dr J T 
Dunn , Hon Treasurer, Mr E B Hughes, Hon 
Secretary, Mr F W F Amaud 

Among recent appointments made by tho Secretary 
of State for the Colonies to the Colonial Agnoultural 
Service are the following Mr H R Surndge, as 
agncultural officer, Fiji, and Mr H E Box, as 
entomologist, Antigua, Leeward Islands 

Sir Arthur Smith Woodward will debver the 
Huxley Memorial Lecture at the Imperial College of 
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Soienoe and Technology, South Kensington, on Mon- 
Jay, May 4, at 4 r M His subject wiU be “ Modem 
Progress m Vertebrate Paleontology ** 

At the annual meeting of the (Jk>ological Society of 
London held on Feb 21, the followuxg officers were 
Bileoted President Prof E J Garwood, Vice Presto 
ienta Mr J F N Green, Prof J W Gregory, Dr 
H H Thomas, and Prof W W Watte, Secretaries 
Mr W Campbell Smith and Prof W T Gordon, 
Foreign Secretary Sir Arthur Smith Woodward, 
Treasurer Mr F N Ashcroft 

Thk Masters* Momonal Lectures of tlie Royal 
Horticultural Society will be delivered m the lecture 
room of the Society’s new hall m Greycoat Stieet, 
Westminster, on Wednesday and Tluirsclay, April 8 
and 9, at 3 30 r M , by Prof Erwin Baur, on “ New 
Scopes and New Methods of Plant Bi'eeiiing ” anti 
“ The Problem of Evolution ” Sir Daniel Hall and 
Sir Frederick Keeble will tako the chair on these 
occasions 

It is emnounced by Northc m News Services, Ltd , 
that Dr Hjahnar Broch director of the marine biology 
station of the University of Oslo, has been appointed 
by the Jugoslav Government to be direc tor of the 
Institute of Deep sea Research and Fislieiy Investiga¬ 
tions m the Adriatic The Jugoslav institute is being 
built at Split (Spalato), where all branches of science 
< oncemmg deep sea loseorch will be represented, 
including zoology, botany, and oceanography Local 
methods of fishing will also be investigated, with the 
view of modernising and rationalising these 

A NEW article of association of the Royal Zoological 
Society of New South Wales, giving the council jiower 
to confer the title " fellow ’ on any member or asso 
ciate member of the Society who has wrvdere^l di»tm 
guished service to Austredmn zoology, has i*ecently 
been fonnulated The council has conferred this title 
upon Dr R J Tillyard, H J Carter, W W Froggatt, 
T Iredale, A F Basset Hull, and T C Roughley, 
all of whom have contributed largely to sciontihc 
journals articles dealing with the vanous branches 
of Auatraliazi zoology The title is purely on honorary 
distinction 

Acoobding to the records obtained at Kew Ob¬ 
servatory, the epicentre of the destructive eaith 
quake which occurred m the Balkans at 1 h 50 m 
GMT on Mar 8 was near 4D N , 21® E The dis 
turbanoe was about four times as violent as the shock 
which occurred in the same region at 0 h 16 m GMT 
on Mot 7 According to a revised estimate, the 
l>osition of the epicentre of this earlier shook is 
42® N , 23® E The earthquake which was felt in 
Japan on Mar 9 was recorded os a largo disturbance 
at Kew Observatory A United States Coeist and 
Geodetic Survey broadcast message gives the ©pi 

oentre os 43® N , 140® E 

► - 

On Mar 13, Sir Fredenck Gbwland Hopkins, 
president of the Royal Society, imveiled, m one of the 
principal laboratories of the London School of Hygiene 
and Tropical Medieibe, a memorial plaque m memory 
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of the late Lord Wandsworth, who left a sum of £10,000 
to found a scholarship for the promotion of medical 
reeearch m one of the London metlical schools The 
ceremony was i>erform©d in tlie presence of Sir William 
Homer and Dr E DelJer, Prmcqial of the University, 
and others, during an official inspection of the School 
by the University of I^ndon In imveihng the tablet, 
Sir Gowland Hopkuis expressed the hojio that the 
work already done and the opportunities for the future 
which the scholarship afforded would be an abiding 
source of inspiration 

The Assodation of Bntisli Chemical Manufneturem 
has issued an “ Index to Acts of Parliament and 
Statutory Rules and Onlers affecting the Chemical 
Industry ” Copies of this publication (price 2s net) 
may be obtame<l from W Heffer and Sons, 4 Petty 
Cury, Cambridge 

SoMF years ago, Dr Mane St opes suggested that 
coital interlocking between the glans penis and the 
cervical tanal occasionally orcurred m man The 
phenomenon was, on anaUnnical grounds, scarcely 
credited (see Naturf, Oct 25, 1924, p 601, and Nov 
15, 1924, 719) Dr StoJx^s now stales (f* B C BjlU , 
No 2 1930) that the occurrence has been confmned 
in 48 cases attending the CImio for Constiuctive Birth 
Control and in others, 59 cases in all 

Thf Kodak Restmrch Laboratoiies have just issued 
the thirteenth volume of abiidgmente of their 
sciontific i-oinnnmications published in 1929 There 
aro 37 of them in tlie \oliune. by 32 authoiw Tho 
subjects include physical pliotogiaphic, and physio¬ 
logical optics , organic, physical, and colloid chom 
istry, photographic theory, and pi at tical photography 
The abndgiiients are veiy full, giving all tho essential 
details of the original jiapeis 

The wmtei, 1930-31, issue of 7'he Fight against 
Disease^ the tjuarterly journal t)f the Research Defence 
Society, contains an article by Dr J H Bum on the 
use of animals for tho standardisation of remet lies, n\ 
which he points out that animal tests of at tivity are 
necessary not only for antitoxins and insulin but also 
for the arsenoben/ones An account is given of the 
debate m the House of Commons upon C'ommander 
Kenworthy’s Bill to prevent tho application of public 
money to vivisection expenments, which suffered the 
unusual fate of being refused a first reathng 

As a result of long standing tnals, the National 
Institute of Agncultural Botany at Cambiidge is well 
qualified to give reliable advice to farmom, and, as is 
pointed out by the Institute, tho selection of the right 
vanety of a crop may moke all the difference between 
success and failure The publication of Farmer's 
Leaflets Nos 2, 3, 4, and 6, dealing respectively with 
cereals for spring sowing, potatoes, lucerne, and sugar- 
beet, should, therefore, prove of immediate benefit to 
the farming community The leaflets may be obtained 
pos^ free on application to the Institute at Cambridge 

Unpbb the title of “ Canada 1931 ”, the Dominion 
Bureau of Statistics has published a handbook of the 
present conditions in Canada (Ottawa Domuuon 
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Bureau of Statistioa London Hi^h Gomniissioner 
for Canada) The Hmall volume flupplements the 
larger and more purely statistical “ Canada Year 
Book " and gives enough comparative statistics tf> 
present a survey of most aspects of Cana<lian activity 
The reviews of agriculture, mining, and the develop 
ment of water power are useful sum manes A 
statistical apjiondix gives tabulated figures for the 
last ten deca<les in population, pioduction, trade, and 
other matters There is also a list of official sources 
of information relating to Canada 

AppirrATiONS are invited for the following appoint 
menta, on or before the dates mentioned —A male 
fishery officer m tlie >ishenos Depaitment of the 


Ministry of Agnoulture and Fisheries—The Secretary, 
Ministry of Agnoulture and Fishenes^O Whitehall 
Place, S W 1 (Mar 31) A biochemioOT aasistiuxt at 
the Hannah Dairy Kesearch Institute, Auohmonuve, 
Ayr—The Secretary, Hannah Dairy Research Insti 
tute, Auchinormve, Ayr (Apnl 1) A jumor technical 
examiner m the Lands Branch of the War Department 
—^The Secretary, Civil Service Commission, Burhngton 
Gardens, W 1 (Apnl 16) A head of the science and 
engmeonng department of Highgate School—The 
Headmaster, School House, Highgate (May 10) An 
adviser m entomology for the Bristol Provmoe under 
the Advisory Scheme of the Ministry of Agriculture 
and Fisheries—The Acting Registrar, The University^ 
Bristol ' 


Our Astronomical Column 


The Corona without an Eclipse —M B Lyot’s 
experiments with a sensitive polanmeter from the 
summit of the Pic du Midi, which is 9439 teet high, 
undoubtedly indicate the most hopeful means of 
observing the corona without an eclipse They are 
fully descnbewl in a bulletin dated Feb 14 issued 
by Science Service, Washington, DC A screen was 
used to cover the image of the sim’s djH<, and the 
piommencos wore then visible without the aul of a 
spectrosc ope The polarised light that he ascribes to 
tnc corona can only be traced for 3' or 4' above the 
sun’s Iiinb, so that the method only extends to the 
bright inner zone of the corona It is only obw^rved 
in one position angle at a time , but by rotating the 
instrument round the sun’s limb, it can be Htudie<l 
m all position angles Dr Deslandies is hopeful 
that it may be possible to photograph the images 
thus obtained The article recalls that Francois de 
Plantode, an assistant of Cetssmi, U 8 e<l the Pic du 
Midi for astronomical observations two centuries 
ago It also ref era to the attempts of Prof Hale and 
Dr Steavonson to photograph trie corona from high 
mountauis , thov did not, however, employ a polan- 
meter A complete check of the new method will be 
afforded when the moon is very near the sun, but 
not actually encroaching on the disc , if the method 
18 sound, the dark^diso of the moon should be dis 
cernible 

The System of £ Ursae Majoris —This has long been 
known os an interesting double star with a period of 
69 8 years , it lias been followed through more than a 
revolution In 1906, Norland detected an oscillation 
in the bright star with a periixl of 22 months, mdicat 
mg that has a close companion Tlie famter star 
was found to be a spectroscopic binary, with a period 
of 9 8 days, by the Lick observers ui 1918 LoweU 
Observatory Bxdletin 432 contains a discussion of the 
spectroscopic orbit by L Berman The discussion 
IS complicated by the double orbital motion , the 
light time changes (onsiderably during the dosenp 
tion of the large orbit The 22 month orbit is turned 
nearly edgewise to us, and oV^servers are asked to 
watch for a possible eclipse on Feb 4 or 6 , 1932 Wo 
see the 9 8 day orbit neewly fully open, so the radial 
motion m it is small A very accurate parallax can be 
derived from a combmation of the data , the adopted 
value IS 0 126', giving a distance of 26 light-years 
The combined ma 88 «of the bngbter pair is IJ sun, 
that of the famter pair is equal t 6 the sun Both the 
visible com^nents are about times as dense as 
the sim The semi major axis of the 9 8 day orbit 
18 7,319,6()Q km , that of the 69 8 year ovhit is 
about 20 astronomical unite The spectrograms were 

No 3203, VoL 127] 


measured by Mr Berman and Miss Hobe, they 
detoiTnme<i their personal equations by measuring 
spectrograms of Venus, the racial velocity of which is 
accurately known 

Annuaire Astronomique Camille Flammarion, 1931 
■—This useful almanac (Obsorvatoire de Juvisy, 12 
francs) c ontains details of the positions of sun, moon, 
and planets, diagrams of the orientation of the solar 
equator in different months, data of all oppositions 
of Mars up to 1966, elements of Pluto with a diagram 
o# Its orbit and details of the two total lunar eclipses of 
1931, which are both visible m England and France 
There is an excellent table of the elements of the 
orbits of periodic comets, compiled by M Baldt- 
It includes comot Srhwassinann Wachmann III 
(1930 d) There are also meteorological data and 
many useful tables of physical constants One notes 
the interesting fact that Mt Canigou can be seen from 
Marseilles projected upon the settmg sun on certam 
days m February and October, the distance is 
253 kin , and the straight line joining the pomta is 
120 m below the sea at the middle point, the visi 
bility depends on refraction 

A table of Easter up to 2319 may mtorest some 
readers One notes that Easter occurs m March 
once in 4J years , it will not occur on Mar 22 (its 
earliest date) until 2285 It is, of course, assumed 
that the present mode of reckonmg will be oon- 
tmued 

Report of the Leyden Observatory for 1930 —The 
Report begins with acknowledgment of the gift of 
1 10,000 dollars from the Rockefeller Foundation It 
IS being used for the construction of a photographic 
equatorial of 40 cm aperture, which will oe erected at 
Johannesburg, thus strengthenmg the connexion 
between Leyden and the Union Observatory Dr vem 
den Boa has now become chief assistant at the 
Union Observatory Prof Hertzsprung and Mr van 
Qent are there temporanly 

The meridian circle at Leyden was used for ob 
servation of the Eros reference stars The propw 
motions of the reference stars m the selected areas are 
being discussed , also those of stars m the Pleiades 
m connexion with Prof Hertzsprung’s mvestigation 
Mr Kmper has observed double stars with the 
10-moh refractor on 63 nights 

Mr van Gent has photo^aplied several southon^ 
fields with the Franklin Adeunas camera, and has 
detected 82 known and 28 new mmor planets Prof 
de Sitter and Dr Oort have investigated the radial 
velocities of the spiral nebul® in relation to the theory 
of relativity and the rotation of the galaxy 
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Research Items. 


The Society Islanders —A study of the physical 
>hsraot6ra of the Society Islanders by H L Shapiro, 
wd based upon matenai collected in the held on the 
Bayard Dominick Expedition by S Craighdl Handy 
ind WiUowdean C Handy, is published m vol II, 
So 4, of the Memotre of the Bemtce P Bxahop Museum^ 
Honolulu Eighteen characters were exammed and 
Bfteen mdices calculated on two huntlred and two 
individuals Tlie measurements of 163 only are m 
sluded here, as 49 were excluded on the groimd of non 
Polynesian admixture From a study of the distri 
bution of these characters, which show bi modal and 
multi modal curves common to botli sexes, it is con 
eluded that there is heterogeneity m the population 
The impression of massiveness and size is homo out by 
the measurements The stature of 171 35 cm places 
them among the tallest people ui the world The 
head is of medium length and of more than medium 
svidth, givmg an mdex markedly brachycephalic 
Both face height and width are large, protlucing a 
massive face The forehead, however, is narrow, 
giving the distinctive character associated with the 
Polynesian The nasal mdex is inesorhine , but the 
average dimensions are considerable, though they do 
not equal the average of the Samoans and Tongans 
In bodily proportions and size the Society Islanders 
are relatively large In general, the women display 
the same development as the men Most of the 
Islanders have block liair There are no blondes, but 
13 14 per cent of the men and 16 16 per cent of the 
Wfimeii have roddy brown hair 

Tribes of the White Nile Province —Some notes 
Jigasted from reports and essays of members of the 
odmmistrative staff by Mr J A Reid are given m 
ibWan Notes and Records^ vol 13, pt 2 The in 
formation has been collected smee 1924 For prac 
bical puimoses the provmce is divided mto three areas 
[1) the Kawahla group, (2) the Baggara group, and 
[3) the rest The Kawahla group, the Hassama, 
Husemat, and Kawahla proper, t>ccupy the Getema 
district and the nveram part of Dueim and Kawn, the 
Srst two being the predominant partners They are 
now a river dwelling, semi nomadic folk, spending 
most of their tune near the Nile, except when they 
go iiileuid to cultivate their rainland and seek green 
pasture for their animals As soon as the rams are 
over, they start oultivatmg the river flats and bnng 
bheir animals to the water, whore they remain until 
['y next rams They aoqmred their present Adr by 
'iwiquest Though the land must have been held in 
bnbal holdmg ongmally, individual ownerslup de 
velopod rapidly Blood money, originally paid m 
oamels, as they owned no cattle, is now paid in cattle 
or ready money The Ba^ara group extend from the 
southern end of the province, just south of Kawa, to 
bhe Upper Nile boimdary They are, in a general 
sense, the semi nomadic Arabs whoso busmess in life 
Ls cattle breedmg and who ride on bulls, while they 
leave to slaves and others the cultivation of the ground 
Even with extensive sheep owners, the flocks are of 
3omparatively recent origin and are soon exchanged 
for wealth m cattle During the rams, the Baggara 
move from the nver and wells, the extent of Uieir 
migrations being governed by the fly Practically 
ill cultivate, but it is not their mam object Land, to 
begin with, belonged to the tribes, being held by the 
ohief as trustee, but there were very deflmte rights 
3f usufruct When, on the lighter lands, a man had 
cleared a piece of land, it would be only m very ex 
septional oiroumstanoes that he would oe disturbed, 
Mid on his death it would pass to his heirs eventu¬ 
ally The ng^ta of ownership are more marked on 
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the heavier cotton growing lands “ The rest ** are 
tribes living on the eastern and western flanks of the 
centre of the province, of no great importance, and m 
some coses merely survivals winch < hng to their 
tnbal identity 

Observations on Indian Annelida —In the Proceed 
^nge of the Seventeenth Indian Science Congress, held 
at Allahabad (Calcutta Asiatic Society of Bengal), 
abstracts of fifty three zoological communications are 
given Tlie majority of the pmiers wore on parasites, 
insects, hshes, and cytology It is mterestmg to note 
that several post larval PolygordtuSt probably allied to 
P lactexiSt were taken m the tow net near M^ras, and 
with them, euily larva* The latter wore kept under 
observation for a few days and proved to have an 
* amnion *, as m P lactens Another paper dealt with 
the alimentary glands in a surface feedmg earthwoiin, 
EtUyphcBtis These glands, formerly mistaken for 
calciferous glands, are not situated on the cesophagus 
but much farther back—a little behind the middle of 
the body They occur m connexion with the typhlo- 
sole, open into the gut by several aporturoa, and have 
a special blood supply Preliminary experiments 
appear to indicate that they have a digestive (peptic) 
function 

Aacidians of Porto Rico and the Virgin Islands - In 

connexion with the “ Scientific Survey of Porto Rico 
and the Virgin Islands ”, Dr Willard G Van Name has, 
m vol 10, part 4 (New York Academy of Sciences, 
2 dollars), described the Ascidian faima of the 
region A very clear account of the 35 species col- 
lecteil from the coasts of these islands is given, with 
the diagnostic characters of the families and genera 
concerned Numerous plates and aketc hes are used in 
illustration The ascidiana of Porto Rico and the 
Virgm Islands ore, os might be expectetl, typical 
tropical and subtropical forms, some of which ore 
restncteii to the region mcludmg the West Indies, 
Gulf of Mexico, Caribbean, and Bermuda, whilst others, 
such as Trtdxdemnum samgmi and Styela partita, are 
found in practically all the warmer seas of the globe 
A close relationship exists lietwoen the ascidian fauna 
of the West and East Indies, 18 of the West Indian 
species bemg represente<l in the East Indian region 
One West Indian species, Perophora vtridia (Vemll), is 
considered identical with P listeri (Forbes and Hanley) 
of European waters IVo species only, Asctdtella 
styeloides and Mtcrocosmus anchylodervs, are rostnetod 
to Porto Rico and the Virgm Islands It is mterestmg 
to note that the ascidtans of these islands, with one 
exception— Pyura antillarum (from 496 fathoms), are 
littoral forms A considerable amount of dredgmg 
has yielded no truly deep sea forma Hartmeyer’s 
reviserl classification of the Timicata (1916) is used 
throughout, except that Lahille’s orders—Aplouso- 
branchiata,Phlebobranchiata, and Stohdobroncniata— 
are substituted for the Knkobranohia, Diotyobronchia, 
and Ptyohobronchia of Sooliger In addition, the 
distinct genus Perophora of Hartmeyer is moluded 
under the Ascidiidie The Botrylhdee are regarded as 
a distinct family of the order Stolidobranchiata 
lande (1923) and Michaelsen (1928) molude them as a 
subfamily of the family Styelidce, to the compound 
forms of which they are, without doubt, closely re¬ 
lated 

Digestion of Cellulose by Insects —Altliough a very 
large group of insects feed on woody tissues of plants 
ana even on dry wood consistmg almost entirely of 
cellulose, praoti^ly nothmg is Imown as to whether 
these msects are able to digest cellulose The problem 
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has been invoetigated successfully only with regard 
to wood eating termites, m which the digestion of 
cellulose was found by Cleveland to depend on 
the presence, in their intestuial tract, of symbiotic 
Proti>zoa (Flagellates) Marw otlier wood-feodmg 
in8e<ts wore investigated by Buchner and hm pupils 
from a purely anatomical primt of view, and in tho 
majority of them various symbiotic micro organisms, 
often liarboured m special organs (for example, the 
so called *fonnontation chambers’), were discovered 
This anatomical evidence was considered sufficient 
to postulato a theory that the micro organisms must 
assist their liosts m tlio digestion of cellulose, and 
this theory is commonly at cojited However, recent 
investigations hy W Hifiper (Zett vergl Physwlogie, 
13 Bd , 2 Heft, 1930), who used biochemical inothtnla, 
throw consulerable doubts on tho assumed r61e of 
symbiotic micro organisms in wood eating msec ts 
This author has proved tho presence of a oellulase 
(cellulose digesting on/ynie) in the int-estinal juice 
of several iiisetts not possessing symbionts, which 
result suggests that tho digestion of cellulose can 
occur without tlie assistance of symbionts On the 
other hand, no celhilase was found lu the ‘ fonnenta 
tion chambers ’ of other wood boring larvte, although 
these (jrgans arci rc(|uiro<l by Bucliner’s tho<iry to 
harbour cellulose digest mg micro (irgamsms Again, 
in the COSO of < ertam unspe< lahsed wood boners, the 
percentage of cellulose m the wood consume<l and in 
tho excreta provo<i to he tho same 1 bus some wood 
borers do not utdiso any of the cellulose of their food, 
othora (on fligest it without symbionts, while the 
organs hmbonrmg symbionts maj^ hear no relation to 
the digestion of colluloao It appears tliat further re 
search on biochemical and pnysiologu al Unos is 
necesaary for rho elucidation of this highly mtoresting 
and complu ate<l problem 

The Tetraploid Chinese Primrose — Primula sniemts 
has been a subject of genetic investigation for many 
years 4 recent pajier by Mrs Sverdrup bdmme 
(Jour GenHicJt, voi 23, No 3), who formerly worked 
at the Morton Laboratory, is concerned with the 
genetics and cytology of the tetr^loid form ^ This 
has arisen at various times m different strains and 
the view is favoiiro<l that it results from a suspended 
mitosis m tho fertilised egg It is a stouter plant, a 
cell giant, with 48 chromosomes, and is loss fertile 
than the diploid In tho hrst studies of this tetraploid, 
Gregory foimd certain factors duplicated and he 
assumed tliat in meiosis the chromosomes would mate 
m pairs derived from either parent Mrs S6mme, 
however, fuids tliat the genetic behaviour is that 
which would be expected if random painng takes 
place between any tw o of the four homologous 
chromosomes in each set The two hypotheses are 
tested as regards the factor (*S) for heteroatylism, 
Qg for green or red stigma, and other pairs of factors 
Plants of constitution gave an F, ratio of 36 1, 
and a ratio of 6 1 in bewlc crosses, strongly supporting 
the theory of random conjugation between the four 
chromosomes Only two of the genes studied show 
complete dommance when present m a smgle dose 
Three of the genes show linkages in the tetraploids, 
which correspond to the linkages in the diploid But 
crossing ov^r can take place l^ween any two of the 
four homologous chromosomes In diakmeBia, some 
of the sets of ^our are aeon to be arranged as quodri 
iralent chromosomea, butt usually only one or two 
are present m each pollen mother cell In all the 
attempts to cross 2n and 4n plants, only three tnploid 
[stenle) plants were obtauid Thia extensive and 
accurate record of genetic expenment is concluded 
wiUi a discussion of tetraploidy ns a factor m evolution, 
in which the author justly argues that the multiple 
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factors in wheat and other plants have probably 
arisen through polyploidy 

Cambrian Arthropods —Two of the many remark¬ 
able fossils discovered by Walcott m the Middle 
Cambrian of British Columbia have been re-studied 
by G E Hutchinson (Free V 8 Nat Jl/utf,78,art 11, 
pp 1 24, pi 1 , 1930) One of these, a crustacean 
named Opabtnta, was placed by Walcott in the 
Anostrata, and this view of its position has been 
confirme<i by later xmters The most conspicuous 
feature of tho head is a large cylindrical process in 
front which, m living fonns, is developed from the 
fused internal or frontal appendages of the antennse 
lu tho male In structure Opabtnta agrees with living 
Anostraca in many rospocts, but differs m the smaller 
number of trunk segments, the larger number of 
appendage bearing segments, the presence of only one 
or two post podigorous segments, and the absence 
of branchise and a caudal fork On account of these 
differences it is considered that Op<ib%ma should be 
placed in a aepaiate sub onler of the Anostraca The 
presence of tins genus m a marme deposit ih of interest 
since tho living Anostraca have a fresh-water habitat 
Porhdfilmf from the Middle (\>al Moasures of Lanca¬ 
shire, iH thought to 1)0 alliCMl to Oprdnnia, and was 
apparently of fresh water habit Tho other genus 
studiwi by Hutchinson, Aysheaut^ was regard^ by 
Walcott as a polychapt annelid, but later authors have 
been impressed by its reseinblam e to the living 
Onychophora (Peripatus, etc ), and further study con¬ 
firms this view of its relationship Some differences 
in structure, however, 8up|x>rt the opinion put 
forward by Hutchinson that tho On>chopnora should 
be divifled into orders 1, Protonychophora, to 
mckide Aysheaia , 2, Euonychophora, to include the 
living forms The Cambrian genus is of interest as 
being maiine, whereas the living representatives are 
terrestrial C E Kesser (Proc U 8 Nat Mu» , 76, 
art 9, pp 1 18, pis 1 7, 1920) describes and figures 
some beautifully preserved specimens of phyllocand 
Crustacea from tho Lower and Middle Cambrian of 
British Columbia, Pennsylvania, and Manchuria 

Middle Ordovician in Central Norway —In Ottodal, 
central Norway, a remarkable rock known os * ser¬ 
pentine conglomerate \ and hitherto regarded aa a 
picnte lava or a tuff agglomerate, has bwn found by 
P A 0yen and Iver Haugen to yield a rich thougn 
obscure fauna Some three thousand specimens have 
been placed m the liands of the Swedish State- 
geologist, Herman HedstrOm, who has just published 
a preliminary report (Avhandl Norske Vtdemk 
A had , 1930, No 10, 10 pp , 2 pis ) The sheUs have 
been changed into iron car>>onate and details are 
often lost, but enough remnms to identify the fauna 
as corresponding with the Orthoceras Limestone and 
Amphus expansua lieds of Sweden—the 3 c 7 emd ^ 
of Norway Gastropods abound, tnlobites and 
cephalopods are fairly common, and there are also 
brachiopwls and lamellibranchs HedstrOm regards 
tho ro<k as a tnie conglomerate, contemporaneous 
with tho fauna and fornied from older pendotites 
In any cose, this discovery will have to reokoned 
with, m interpreting the geology of central Norway 

Datum Planes for Charts —The problem of satis¬ 
factory datum planes for maps, and particularly 
hydrographic charts, is fully discussed by Mr H A 
Marmer in ** Chart Datums *’ (U S Coast and Geo¬ 
detic Hurvey, Special Publication 170) The arbitrary 
datum level is clearly of little value for charts, smee 
it gives no absolute information regarding depths 
Moreover, it is clear that the datum plane should he 
one that is capable of recovery even if all beach 
marks are lost Tidal datum planes alone are satis- 
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factory A high-watcr datum may be veiy useful for 
oertam purposes such as the clearance oi bnclgee or 
warehouse construction alon^ the water front, but it 
IS* unsatisfactory for nautical charts, inasmuch as it 
gives a false idea of security Mean sea level datums 
are fairly satisfactory but may cause trouble or 
danger m shoal areas The ne^s of the sailor are 
best served by low water datum planes, but the de 
termination of these is not an easy matter, owmg to 
penodio variations m the tide Mr Manner discusses 
the nature and extent of these variations A mean 
low water datum is relatively easily dotermmable on 
any coast and may be fairly satisfactory It is used 
on the charts covenng the Atlantic coasts of the 
United States A datum of lower low water la reached 
from half os many observations as that of mean low 
watei This is most suitable for coasts on which the 
tide is of the daily and not of the semi daily type 
It 18 used on the Pacific coast charts of the United 
States Another datum that can be used m that of 
ftprmg low water This, of course, requires a long 
tune for determination, and tends, m use, to give an 
appearance of unnavigabihty to many waters, and 
also to indicate rocks and reefs which are rarely 
visible to the marmer 

Recent Researches on Relativity —Lemaitre and 
Sir Arthur Eddmgton have shown that our actual 
universe may probably be considered os expanding 
from an initial state something like Einstem’s world 
hlloil with matter, towards a limiting state like de 
Sitter’s world which is empty or ratlier has all the 
matter swept into unobserved comers It has lieen 
suggested that the con( entration of matter, originally 
uniformly distributed, mto local condensations may 
liave started this expansion To test this hypothesis, 
W H McCrea and (V C McVittio {in MonMy NoitceR 
Hoy A St Soc , Nov 1930) study non stationary uni 
verses where there is a single condensation of matter 
at the origin This is prov^ to lead not to an oxpan 
Sion os anticipated, but to a contraction Dr (i C 
McVittie also contnbutes (Proceedings of the Edin 
burgh Mathematical Society, ser 2, vol 2, jiart 3 
Jan 1931) a comparison between the general relativi^ 
theory and Einstein s newer unified field theory it 
IS shown that the latter, appliefl to the problem of a 
particularly simple type of field with axial symmetry, 
gives results which do not appear to correspond to 
physical facts Tlie conclusion can scarcely be evaded 
that Einstein 'm latest theory, at any rate m the form 
at present published, contams serious defects 

Artificial Difinteffration by a-Particles — The paper 
by J Chadwick, J E R Constable, and E C Pollard 
m the February number of the Proceedings of the Royal 
Society, m which they describe their new experiments 
on the disintegration of the nuclei of light elements by 
a particles and discuss these and the recent expen 
menta of Bothe and Frknz and of Pose, although 
leaving much detail still to be supplied, marks a 
definite advance m knowledge of the pioperties of 
nuclei The assumptions neod^ to explain suqh facts 
as are known at present are few and simple the 
nuclei ore supposed to have definite levels for protons 
and « particles , to be composed of these and elec 
irons, the nuxnl^r of the a particles bemg as large as 
possible, all the a particles of a stable nucleus are 
supposed to be in the same energy level, but not 
more than two protons can he put mto the same 
proton level Two mam types of dismtegration are 
Supposed possible, m one of which the a particle is 
captured oy the nucleus—as appeared to be so m the 
cases of the disintegration of nitrogen jAotographed 
by Blackett—and m the other, the ]^ton is ejected 
mthput capture of the a pfirtiole The evidmce for 
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the latter type is rather unsatisfactory, but it is of 
particular importance, since the oontmuous distri¬ 
bution of energies amongst the protons produced in 
this way could give immediately the level of the 
proton in the nucleus , dismtegiation with capture 
of the mcident particle gives a line spectrum ’ of 
velocities for the protons The changes in eneiw m 
volved m the disintegration, which can be calculated 
from these experiments, also extend Aston s measure 
meats of the mass defects of nuclei with the mass 
spectrograph, and in some cases furnish an mde 
pendent check on these, although most of the nuclei 
formed in the disintegrations have not been studied 
with positive rays, and many are indeed rare It is 
mentioned that the prcxlaction of 7 rays from light 
elements by a particle bombardment which was 
recently reported by l^othe and Beckor (see Natttbe, 
Jeb 21, p 288), has also been detect^ by H C 
Webster in the Cavendish Laboratory 

Solubilities in Hydrogen Fluoride —A conipanson 
of the solvent proyierties of liquid hydrogen fluoride 
and of water with respect to salts is possible from 
some results with the first solvent, which are com 
municatod in the January number of the Toumal of the 
Atnerican Chemical Soctety by Bond and Williams The 
solubility of hthuiin liydrogen fluonde was measured 
between 0“ and 40° Zinc, magnesium, and calcium 
fluorides wore found to 1)6 very insoluble , chromium 
fluoride is quite soluble , potassium iodide leacts with 
hydrofluoric acid Theio is a fair similarity m the 
solvent action of water and hydrofluoiic acid with 
the salts used A determmation of the ciitical tern 
perature of hydrogen fluonde, made with a special 
apparatus, gave 230 2° 

Conductivity of Electrolytes in Nitromethane and 
Nitrobenzene—Ihe Journal of the Cheyntcal Society 
for January contains two papers by bir H Hartley, 
Murray Rust Hadow and Wright on the conductivi 
ties of some salts m nitromethane and nitrobenzene 
In the case of nitromethane only tetroethylammomurn 
salts gave a linear i elation between equivalent con 
ductivity and y/c, and these also show good agree 
ment With the Debye HuckeJ Onsager equation All 
the other salts sliow large divergences from ideal 
behaviour iJjome of them aie weak electrolytes in 
nitromethane, although they all behave os strong 
olectiolytes m methyl and ethyl alcohols Sincje the 
dieiectiic constant of nitromethane is greater than 
those of ihe alcohols, the results show that lomo 
association is not entiiely controlle<l by the electrical 
forces Ijietwoen the ions Perchloric acid is a fairly 
strong acid m nitromethane and the mobility of the 
hydrogen ion is 63 Thus this lou has not the 
abnormally high mobility in nitiomethano which it 
possesses in hydroxyhe solvents Other acids appeared 
to he very weak in nitromethane In nitrobom^ene, 
tetraethylammonium picrate and perchloiate are 
Strong electrolytes, and the results are m agreement 
with those calcuiatixi from the Debye Huckel Onsager 
equation, but silver perchlorate is appreciably assooi 
ated Perchloric acid w an electrolyte of uitermediate 
strength, and the mobility of the hydrogen ion m 43, 
which shows that it is not abnormal, as m hydroxyhe 
solvents Hydrogen < hlondo, benzene sulphonic acid, 
wid benzoic acid are very weak electrolytes Nitro- 
henzefne is similar to lutroniethane as an ionising 
solvent, but the tendency towards lomo association is 
rather greater m the former The dielectric constants 
are 35 and 37 respectively 

Resolution of dZ-Menthol —Natube, Mar 14, p 421 
Last Ime but two of paragr^h For ‘ d menthol ” 
read ’ i-moithyl d-camphor 10 sulphonate 
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Milk Tests in Lanarkshire Schools 


rPHE Department of HealUi for Scotland has recently 
iBHued a report on tho investigation into the effect 
of the addition of milk to the diet of school children 
The data have been compiled and annotated by 
Dr Uerald I^ighton, Metiuial Officer (Foods), and Dr 
Peter L MoKinlay, Medical Officer (Statistics) 

Twenty thousand children were concerned m the ex¬ 
periment, 10,000 being given a daily ration of milk 
and a hke number being used as control subjects All 
the milk (ised was Grade A (Tuberculin Tested) Half 
of the milk was given in the raw state and half wew 
pasteurised 

Tho schools selected for the tests were all situateil 
in the densely populated industrial part of the county 
While no account was taken of the distress prevalent 
in these localities in tho selection, it has been estimated 
that one third of the children came from homes m 
which there was unemployment, complete or paitial 
The ages of the subjects rangeil from five years to 
twelve years Tho sexes wore balanced in each age 
group 

The tea(:hei*8 showed great interest in the ox|>eri- 
mont, and their remarks ” on the vanous subjects 
are often enlightening One teacher noticed that “ in 
tho playground buoyancy and pugnaoity developed 
to an alarming extent ” Another states that a little 
girl mcroaseil in vitality to such an extent that she 
boasted to lier teacher of lier ability to fight her big 
brother 

While the jibysical benefits of the experiment made 
themselves fairly obvious, it was not easy to estimate 
the mental improvement However, manv teachers 
have reported great improvements m mental alertness, 
especially among the younger children Others say 
that some of tho children became drowsy One boy, 
who hitherto was very backwani in reading, improv^ 
greatly and become very smart in reading, arithmetic, 
and history Another child, formerly very morose and 
sullen, has become bnght and talkative 

There are complete records of the progress of 17,159 
children These records are m throe p^s—(a) Con¬ 
trols, (6) children fed with raw milk, (c) children fed 
with pasteurised milk These are further subdivided 
according to age and sex 

Tables were prepared in such a way that not only 
the average increase in height or weight for the whole 
group, but also the average mcrease in height or 
weigfit for children of a given initial height or weight 
could be oalcvilated In view of the fact that there 
were definite differences of weights and heights m the 
controls corapanxl with * feeders * at the begmnmg 
of the experiment, it was considered advisable to 
inquire whether the amount of growth within this 
period was affected to any appreciable extent by 
onnnal physique that is, whether the heavier or taller 
child added more or less to its height or weight than 
the lighter or shorter child For this purpose co 
efficients of correlation between original weight and 
original height and change in height were calculated 
for the control group From these results it was 
inferred that there Was no uiuform tendency for gam 
m weight or height to be influenced by onginal weight 
or height 

The conclusions mAy he suinmansed as follows 

(1) The addition of milk to the diet of sohool chil¬ 
dren IB refieotad in a deflmte increase in the rate of 
growth, both m weight ema height 


* DepATtment of HesHh for SooilAnd Milk OonnmmUon and tlio 
Growth of BchoolchUdren By Dr OenUd Leighton And Dr Feter L 
HoKlnlAy (Edinburgh nd Lcmdon, HJI BUtloiMry Offloe,l9SO) 
$d net 
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(2) There is no obvious or constant difference m 
this respect between the sexes There is httle evidence 
of definite relation between the age of the children 
and the amount of improvement ITie results do not 
support the popular belief that the yoimger children 

Inobkasr in Wbiohts (in Ounces) in the Tubbb 
Groups 


Age 

1 Boys 

1 Girls 1 

Control 

Kaw 

MUk 

PAAteorUed , 
MUk. 

Control 

Raw 

MUk 

PAfteurlsed 

MUk, 

6 

11 64 

14 88 

16 06 

7 00 

14 60 

6 62 

6 

13 75 

13 61 

9 96 

n 21 

10 61 

' 10 06 

7 

11 17 

14 86 

15 66 

8 90 

11 22 

12 94 

8 

11 38 

14 21 

16 21 

9 77 

13 40 

13 37 

9 

9 63 

13 43 

11 83 

7 87 

13 81 

12 62 

10 

7 10 

13 63 

10 39 

0 51 

15 08 

18 96 

11 

6 14 

12 74 

11 05 

12 62 

24 92 

17 08 


Increase in Heights (in Inches) in the Three 
Groups 



Boys 

Girls 

Age 

Control 

Raw 

MUk 

Past«urised 

MUk 

Control 

_ . 

R.aw 

MUk 

Pasteurised 

MUk 

6 

0 76 

0 96 

0 94 

0 86 

0 64 

0 87 

6 

0 80 

0-87 

0 87 

0 80 

0 86 

0 84 

7 

0 76 

0 87 

0 82 

0 76 

0 84 

0 81 

8 

0 74 

0 82 

0 79 

0 71 

081 

0 78 

9 

0 09 

0 80 

0 74 

oeo 

0 76 

0 78 

10 

1 0 68 

0 76 

0 68 

0 71 

0 79 

0 72 

11 

1 0 69 

0 74 

0 70 

0 77 

0 80 

0 81 


derived more benefit than the older children As 
manifested merely by growth m weight or height, the 
moreaso found in younger children thnuigh the Edi¬ 
tion of milk to the usual diet is certainly not greater 
than, and is probably not even so great as, that found 
m older chilaron 

(3) In so far the conditions of this mvostigation 
are concerned, the effects of raw and pasteunaed milk 
on growth m weight and height are, so far as can be 
judged from tills exponment, egual 

Dr J P Kmlooh, Chief Medical Officer of the De¬ 
partment of Health for Scotland, says, m a prefatory 
note, that the scheme was made possible by a grant 
of £6000 from the Empire Marketing Board, which 
approved its purpose and the selection of Lanarkshire 
for the experiment The Distress m Mining Areas 
(Scotland) Fimd financed the experiment al^, by a 
grant of £2000 Individuals and firms interested m 
the dairyiM industry contributed £477 The results, 
states Dr ICmloch, demonstrate that the addition of 
milk to the children’s diet results m improved physique 
and mental alertness They also suggest that, apart 
from its own food value, milk enables the other con* 
stituents of the ordinary diet to be fully utilised as 
growth faujtors 

It 18 significant that, by powers conferred by the 
Education (Scotland) Act, 1930, local authorities may 
make a ration of milk available for school children 
The exercise of these powers would, Dr Kinlool: 
states, affect 800,000 children m Scotland, and, hy 
improving their physical and mental well-being, would 
have a powerful umuence in improving the quality oi 
the Scottish race 

John Taylob 
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Modern Metal Cleaning 

X HE moreaamg use of eleotroplatmg processes for 
►^the protection from corrosion, the reduction of 
wear, the building up of worn parts, or the actual 
manufacture of components, coupled with the fact 
that the production of an adherent metal coating 
depends on the complete removal of all foreign 
matter from the basis metal, makes an account of 
the means whereby this clean surface may be ob 
tamed by mass production methods one of consider¬ 
able importemoe A paper on the sulneot was pre 
sented by Messrs L Wnght and F Taylor to the 
Electroplaters and Depositors* Society recently 
Cleaning tanks of st^l, iron, or wo^, with or with 
out electnoal connexions, still remain the most com¬ 
mon means of aohievmg this end, and large volumes 
of cleaning solution, at a steady temperature, are 
required if the dirt is not to be redeposited on the 
work Such tanks may be heated by gas or by 
electnoal immersion heaters, but a steam coil, 
placed at that side of the tank opposite the overflow 
dam, 18 the best This causes the solution to boil 
towards the dam, carrying with it surface scum or 
oil The coil should be shielded with perforated 
sheet metal, and the solution, gushing through the 
holes, effects adequate agitation For the pjeneral nm 
of cleaning, the solution should be maintained at the 
boiling point, which has the mcidental advantage 
that as the metal expands the dirt is loosened 

Agitation by compressed air lias the disaiivantago 
that it rapidly cools the solution and promotes foam¬ 
ing In the absence of steam heating, the most con 
venient method for rapid and efficient cleaning is by 
an arrangement of paddles 
Electric cleaning, which is rapidly coming into 
general use, adds a mechanical to the chemical effect 
The passage of tho direct current though the solution 
liberates hydrogen m small bubbles at the cathode, 
forces the particles of dirt away from the metal, and 
carries them mto the bulk of the solution, where they 
ore readily emulsified and sus^nded The i>ot-ential 
across the tank should be of the order of 6 volts, and 
the oaihode current density 30 40 amu pei sq ft 
Any danger of metals such as tin, lead, or zme oc 
cumulating on the cathode may be elmunated after 
the cleaning by temporarily making the article the 
anode , this removes any such adherent film Tho 
accumulation of colloidal hydroxides can be avoided 
by the occasional use of supplementary steel elec¬ 
trodes, on which the colloidal hydroxides adhere 
The electrodes are from tune to time removed from 
the bath and the accumulations scoured off 
Effective rinsing after cleaning, in clean, soft water, 
18 as important as the cleaning itself, as it washes 
away the dirt which the cletwismg solution has 
loosened and softened Hard water reacts with the 
soap films forming a calcium soap, which adheres to 
the work The use of two tanks is recommended, the 
first hot and the second cold, and after rinsing, 
the ^icle should be chemically clean, as shown by 
the surface being uniformly wetted 


Meteorology in India 

year 192^-SO was one of exceptional expansion 
and reorgamsation m the Meteorological Depart¬ 
ment of the Government of India, arising from the 
4‘niiation of new air-routes To meet the meteoro¬ 
logical requirements of such air routes, and of addi- 

* Beport on the AdmlniBtrBticn of the Xeteoiolqdoftl Xtajpartmeiit 
ol tbe Oowmment ^ IndU In Pp Sfi+4 ptotei (Oslouttn 

^^ument of look Oentral PabUosfioa Bmaoh, 1980) 1 mpee, 
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tional contemplated oir routes not yet m operation, os 
laid down m various international recommendations, it 
was found necessary to arrange for the preparation, 
twice daily, of weather charts at regional forecast 
centres, and to raise the status of most ol the third class 
weather stations to second class status A new fore 
c€w?t centre m charge of a fully qualified meteorologist 
had to be opened at Delhi m November 1929 in o^er 
to supply weather forecasts to the State Air Mail and 
other aviators flying on the Jodhpur Delhi and Delhi 
Allahabad air routes, while the existing forecast centre 
at Karachi made itsotf responsible for forecasts for 
the Karachi Jodhpur route Further expansion was 
necessitated by the imminence of additional air routes 
from Delhi to Calcutta and Calcutta to Rangoon, and 
detailed proposals for meeting this need wore sub 
mitted to the India Government 

One of tho most urgent needs of aviators is know 
ledge of tho winds to be exi>ectetl at various altitudes, 
in order that flying may bo done with the maximum of 
wind assistance Tins has necessitates! an increase of 
stations equip]3e<l for making observations of up tier 
wind by means of pilot balloons, an increase which has 
reacted upon the orgamsation of the Upper Air Ob 
servatory at Agra, where the plant for producing the 
hydrogen required for tho b^Ioons is situated , an 
increase both of the plant and of the staff of that 
observatory therefore become essential 

All this activity on the side of organisation and 
equipment has not prevented useful research work 
from being done Many subjects have receivetl especial 
attention, among which may bo noted that of the 
electrical (barge of thunder-f louds, which has resulted 
in observational support being found for Sampson’s 
breaking drop theory Microseisms caused by earth 
tremors due ocean waves have been studied m 
relation to the storms on the seas around India, and 
interesting relationships have been obtained, while the 
Upper Air Observatory at Agra has made a special 
study of tho * nor*-westers * that occur m Bengal m 
sprmg and early summer, a special expedition being 
organised m 1929 for this puqiose These brief notes 
indicate only a few of the activities of a raeteorolomcal 
service that is rapidly pushing its way into the fore¬ 
front of investigational enterprise 


University and Educational Intelligence. 

Cambbidge —The Natural Sciences Tripos Com¬ 
mittee has issued a report to tho University and has 
made the followmg recommendations, to take effect 
after the examination to be held m 1933 (1) the 

exammation in mathematics m Part I of the Natural 
Sciences Trqios shall be oonductcil by two special 
papers msteod of by means of the papers set m Part I 
of tho Mathematical Tripos The total maximum of 
marks allotted to mathematics shall be half that 
assigned to eewh of the other subjects , (2) all candi¬ 
date for Part I of the Tripos shall be required to offer 
not lees than three subjects exclusive of mathematics , 
(3) the subject mineralogy m Part I of the Tnpos 
shall be redefined to mclude both crystallography and 
petrology It is also recommended that the written 
exammation m mineralogy consist of two papers 
(1) the elements of crystallography, crystal optics, 
and deeonptive mineralogy, (2) (a) crystallography 
€md crystal physios, (6) crystal structure and crystal 
chemistry, (c) mmeralogy and ore deposits, id) petro¬ 
logy Two of these sootiona only are to be taien, with 
the restriction that (<£) shall be taken only W studmis 
who offer also the subject of geology Inis report 
will be discussed next term 

In Natubb of Mar 14, p 424, it was stated that 
Dt J Wiehart hod been appointed University lecturer 
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in statistics This is incorrect Dr Wishart has been 
appointed to the readership in statistics, to succeed 
Mr G Udny Yule Mr Udfny Yule, formerly lecturer 
m statistics, was appouitefl reader on Jan 1 last, but 
he will vacate this i)ost at the end of the present 
academical year A lecturer m statistics is to be 
ap|)ointed by the Faculty of Economics 

Edinburgh - The Senatus Aoademicus of the 
University has resolved to confer the honorary degree 
of Doctor of Laws, at the graduation ceremonial on 
♦July 2, on the following among others Dr E J 
Allen, Director of the Marine Biological Laboratory, 
Plymouth , Sir George Berry, M P for the Scottish 
Universities, formeily lecturer ?n opthalmology m the 
University of Edinburgh , Sir Walter Morley Fletcher, 
Secretary of t>»e Medical Research Council 

OxFOEl!) —Congregation has accepte<l with thanks 
a gift of £200 from Mrs Clara Brooks in memory of 
her son, Clement C Biooks, formerly on the staff of 
the Imperial Forestry Institute, who was killecJ in a 
bicycle accident The interest of tins sum is to be 
devoted to the purchase of entomological hooks and 
apparatus for the use of the i orestry Department 

Apiuications are invited by the Salters’ Institute 
of Industiial Chemistiy for a limibsl number of 
fellowships for chemists of post gioduato standing 
The fellowships aie f^ach of the value of from £250 to 
£300 and their object m to affoid additional and special 
training, at home or abmad, iireparatory to a career 
in industrml chemistiy The Institute is also offering 
a limiteil number of grants in ai<l to young men and 
women employed m c hemical works m or near London, 
of 17 yoai's of age and upwards, who desire to extend 
tJieii education for a career in chemical industry 
Applications, in eaeh c^ise, should be moile by May 1 
at latest to the Dilector of tlie Institiite, Salters’ Hall, 
St Swithin’s Lane, E C 4 

The March issue of the School Science Review devotes 
sixty pages to rejxji ts of the procetnlings of the Science 
Masters’ Association at the Birmingham meeting held 
early in Janiiaiy (see also Naiure, Jan 17, p 111) 
The presnlential address by Sir Cliarlos Grant 
Robertaon, vice chancellor of the University of 
Bimungham, pteaxls tlie claims of biology to general 
rcscognitiori as an essential constituent m the school 
science curnculuin The general pnru iples of science 
cannot impai*tod by uistmction limited to physics, 
chemistry, and mathematics, and the omission of 
biology IS stigmatises 1 os a ontne against science 
8ir Charles mvite<l the Association to ask the Royal 
Society to apjKnnt a small but lepresontative com 
mittee to attack the problem of where, when, and in 
wliat system of allocation the teaching of science ought 
to begn^tind lie earned on alike in the schools and the 
umiersities In a discussion on science cxlucation of 
the boy up to eighteen, Prof F W Binstall, vice 
principal of the University, pointed out that m com 
petition with the other sciences, biology inevitably 
suffers from the liondicap that it is generally believed 
to be not HO likely to help a boy to earn a living when 
he leaves school A aiscussion on the subject of 
‘ general science disclosed a remarkable consensus of 
opinion in favour of the teaching of some biology to 
all pupils as an element of * general ’ science, emd an 
interesting description was giveh of a ootirse arran^^ed 
at Harrow as an introduction to science, occupying 
five periods weekly during one term Prof A W Nash, 
professtir of jietrdibum technology m the University, 
addressed the Association on tfiework of theplwsiciflt 
and chemist in the jietroleuin mdustiy, and the Bishop 
of Birmingham gave alecture on “ A Finite Umverse T’* 
•Hie Review gives reports of both addresses 
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Birthdays and Research Centres. 

Mar aa, 1868 —Prof A Fowler, FRS, Yarrow 
research professor of the Royal Society 

E rofessor of aatrophysioa m the Univeraity^v. 

london, Imperial Collage of Science, ^uth 
Kensmgton 

In view of the considerable number of research 
students, an attempt is mad© to cover a wide field 
of spectroscopic research Contmued attention is being 
given to the spectra of elements at successive stages 
of ionisation, and to the production and analysis of 
band spectra Some progress has also been made 
towards the establishment of standard wave lengths 
m the ultra violet and Schumann regions of thfe 
spectrum New work contemplated la the mveatigo^ 
tion of problems mvolving intensities and contow ^ 
of spectral lines, and work on hyperfine structure, Kif 
which equipment has recently been provided 

At jiresent I am specially occupied with an in 
vestigation of the spectra of flames, m the belief 
that our present knowledge as to the molecular 
ongms of numerouH bands will throw considerable 
light on some of the processes of combustion 

Mar 22, 1868 —Prof Roberta Mil ltkan, chairman 
of the Executive Council of the Califorma 
Institute of Technology and director of the 
Norman Bridge Laboratory 
I am still pursuing cjuite intensively my studies m 
the field of the cosmic radiations , for they have 
relations to meteorology not yet fully explored and 
their values at very high altitudes still have some¬ 
thing to teach us about the precise nature of the 
cosmic atom building processes Also, as an adjunct 
to these studies, I am interested m the problem of 
tho ongm of the very heavy elements and, os a possible 
clue to its solution, am collecting further data, by a 
now method, on the terrestrial distribution of the 
radioactive elements Artificially stimulated radia¬ 
tions of high penetrating power are also a part of the 
programme 

Mar as, 1863 —Dr Simon Flexner, For Mem R S , 
daector of The Rockefeller Institute for Medical 
Research 

Tho constantly growing number of those diseases 
of man, the lower auimals, and plants, showii to be 
brought about by filterable agents or viruses, empha¬ 
sises their known significance Among hiunan ^mgs, 
a disease of this character is poliomyelitis or infantile 
paralysis The modes of motion and of extension 
of the virus of this disease ore questions of outstanding 
importance Ever since 1909, when the first serud 
transmission of the ilisease to monkeys was accom¬ 
plished (Flexner and Lewis), these questions have 
commanded attention Tlie indications, then secured 
and since confirmed, are to the effect that the vuruB 
iH nerve conducted, as it enters and oven as it leaves 
the body of infected human beings and animals via 
the respiratory mucous membranes 

Not only la this finding of importance in so serious 
a disease aa pohomyehtia, but corresponding questions 
are of high interest m connexion with virus diseases 
genorally, aa is also the question of the precise nature 
(chemical or otherwise) ot the viruses themselves 

Mar 27, 1855—Sir J Alfbkd Ewiko, 

FRS, forme^ pnnoipal and vice ohano^or, 
Umvorsity of Edinburgh, previously direi^ot ^ 
naval education and professor of meohamam ana 
applied mechanics, University of Cambridge. 

1 am too old now for individual research Bj# a 
long expenence of labotatones and of administralmii 
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con atiU be turned to account m committee work of 
the kmd that l« mcreaeuigly done under such official 
lyy iiea os the Dex>artment of Scientific and Industrial 
Kefwrch 

I have leamt to value committees os instruments 
of research Often they achieve rasults which would 
otherwise be out of reach It has been snul of them 
that they keep minutes and waste hours The jibo 
would be pointless if it did not contain a half truth 
But in fact> when sensible men ser\e on a committee, 
not much time is wasted One finds tliat m some kmtls 
of research, especially in the applii ation of science to 
industry, the dirootiuf^ is best done by a coininittoo 

In a committee, an old member, particularly when he 
happens to be in the chair can do much to chock 
waste of tune Hie very a^aje l>ooomes a useful asset 
It has developed his historical sense, it jtivea him a 
sort of authority He will focus attention on essentials 
Ho will explore the minds of his colleagues, collect their 
ideas, mduce each to contribute and finally lead them 
to discover, perhaps to their surprise, that they are 
in agreement A committee is a fluid holding potential 
wisdom in solution, from which conclusions are to be 
crystallised out The process should not bo hurried, 
but if, m the long run, a report issues which has 
some of the definffeness of n ciystul, the time of the 
committee will not have been misspent 


Societies and Academies 

London 

Royal Society, Mar 12- E W Fish On the 
4 ^eaction of the dental pulp to peripheral injury of the 
dentine A aeries of earlier expenmenta in whuh 
diffusible dyes were placed in the pulps of human teeth 
indicated that when primary dentine la injured at the 
periphery either by canes or attrition, the whole tract 
of affect'^ tubules dicw and be< omos walled off from 
the pulp by secondary dentme The nature of the 
reaction is found to vary with the seventy of the lesion 
The usual result is that the pulp ends of the mjuroif 
tubules are sealed off by a lieposit of calcium salt^, 
tmd this IS followed by a deposit of seiondary 
dentine —E B R Pndeaux The combination curviw 
liydrogen ion regulating power, and dissociation c on 
rttants of gelatin The properties of gelatin os an 
ampholyte have been deduced from the combination 
[ urves, m which jiH is expressed as a function of added 
acid or alkali Considerable differences were noted 
between the combmation curve of gelatin and those 
of ammo acids By means of equations which express 
the aimultemeous relations (a) absence of inflection 
at the isoelectric point, ( 6 ) the existence of the iso 
aleotnc condition, the constants of the ba^ic and 
acidic dissociations have been calculateci on the 
assumptions that gelatin consists mamly (i) of un 
iliBsociated molecules, (u) of amphoteric ions at ite 
laoelectne pomt On either theory, three constants 
are obtained, of which one acidic and one basic 
constant are nearly equal to one another —R Snow 
Experiments on growth and inhibition Smee it had 
be^ found previously {New Phytologiet, vol 28, p 
345, 1929) that m older and taller pea seedlmgs the 
young leaves near the apex inhibit the axillary buds 
near the base of the stem more strongly than m very 
young short seedlings, experiments were earned out 
to test whether the increase in strength of mhibition 
^ due to the greater length of intervenmg stem It 
is concluded that the strength of inhibition increases 
with moreoamg length of intervenmg stem Axillary 
buds normally grow to a certain length before they 
are stopped by uihibition, and they are susceptible 
to inhibition during their early growth as well as later 
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The inteiprotatvon of the increase of inhibition is briefly 
discussed —C H Lea The effect of light on the 
oxuiation of fats A cpiantitativo lodimetrvc method 
for estunation of the peroxide oxygen present in 
rancid fats is described Bv this means it i» possible 
to follow the atinoHplieric oxidation of pure fats or of 
animal fats m the tissue, and, m conjunction with 
a suitable kouko of light, to forecast tlio relative 
susceptibilities of fats to oxidation Tins method, 
with a quantitative modification of the Krois test, 
has been used to investigate the effect on the oxidation 
of fats —H Munro Fox and H Ramage A spectro 
grapluo analysis of animal tissues T'issues of annelids, 
molluscs man, and some other aninials ha\e lieen 
studioil Iron and copper were present in all kinds 
of protoplasm investigated Manganeso was widely 
distnbuteil The manganese content of tissues vanes 
with the locality in which a given species of animal 
lives Nickf 1 and toVialt oc< urre<l spasmodicallv, the 
former lioing more frequent Except in one case, all 
high concentrations of nickel weie a(iomi>ame<l bv 
cobalt In one tissue only did cobalt occur without 
detectable nickel Lead and silver both exhibit an 
irregular distribution (see also N\turf, Nov 1, 1930 
p 682) - A S Parkes The reproductive processes 
of certain mammals ( 1 ) (^riretiduR failed to bleed 
under laboratory conditions but it was found possible 
to investigate the cytlui changes occurring in the non 
pregnant females, about lialf of whuK possoHsed 
porfoctlv normal uproductive organs The (>tlo is 
very similar to that of the mouse Coriufleation of 
the vaginal epithelium, diagnosed in the hvo animal 
by examination of the vaginal (onteiits, was found lo 
be associiitcKl witii the peiiod of ovulation The 
aveiago length of cycle was a little imder five days 
and the average luunber of folia los matuimg at one 
period of ovidation was eight —F G Spear The 
delay chI lethal effect of rwliiim on tissue cultures in 
mtro 'CompHnsoii of continuous and spaced radiation 
It was found to bo immatorml whethoi the laduition 
was given m one dose of six hours or in six fractional 
doses of 00 minutes each at 24 hourly mtoivals 

Leeds 

Philosophical and Literary Society, Dec 9 ~ G J 
Blakey The jiarabolic clevelofiablo of the trmodal 
cubic surface Ihe following results are due to Prof 
A E Jolliffe and W P Milno ‘ Tliere is u sextic 
envelope l#^/# f/ 2 / 4 -O (whore and /. aie 

respectively the harmonic and equiliarmomc envolojios 
of the plane quartic curve, and f/jis a coiuc),wlnrli 
touches tlie 24 inflexional tangents of the (pinrtic, 
and the 12 bitangents of a Stoineuaii Complex The 
conic Uj is a sex tangent conic of 7^, and there are 
63 auch conics correspondmg to the 63 Stemenan 
Complexes ” Dr Blakey has earned out the onalo 
gous investigations in the case of a trmodal cubic 
surface ~E C Stoner The spw ifio heat of eleetrieitv 
in ferromagnetics The theory of the specific heat ot 
electricity baaeti on the application of the Fomu 
Dirac statistics is uiaileqnate os it leads to values 
incorrect in magnitude and sign A metal is treated 
aa an equilibrium distribution of atoms, 10 ns, and free 
electrons It is shown that the observed change in 
the specific heat of electricity at the Cano pomt m 
nickel IS consistent with t)ie feiTomagnetic properties 
—G W Brindley On the damping of the torsional 
oscillations of a sphere in a viscous medium An 
expression is developed for the dampmg of the tor 
sional oscillations of a sphere m a viscous medium from 
which the viscosity of the medium may be obtained 
T>ie expression has been tested for water, but the 
ob^rved dampmg w found to be 6-10 per cent 
greater than the calculated value —J Duffey 
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The electric beam discharge in argon Electron beam 
phenomena at low pressures are deecnbed, and spaoe- 
potential measurement b obtained by use of a cold 
exploring electrode given Certain ports of the 
discharge can be explametl on the ordinary space- 
charge theory - -J E Taylor Experiments on the 
efficiency of an electron gun An improvotl type of 
electron gun is described m which bettor focusing 
and higher beam efficiency are obtained by interposing 
between the emitting hlomont and gun muzzle a 
negative h< reen with a small central hole This 
screen lias low negative potentials applied to ifc, and 
curves are given which show that maximum efficiency 
18 attained at a oertam screen potential which varies 
with the gas pressure The device resembles in its 
action the soft three electrode valve —H M Dawson 
and E Spivey The determination of ootalytic co 
efficients from iho catalytic data Values for the 
coefficients which measure the catalytic activity of 
the non ionised add (k^) and the acid anion may 
be derived from the mmimum reaction velocities 
(iso catalytic velocities) which ore observed when 
acetate buffers of the type c CHgCO«H + x CHgCOjNa» 
in which c 18 constant and x variable, are employed 
as catalysts for the reaction between acetone and 
iiHline Tlie experunontal data for senes of solutions 
with c=-0 02, 0 1, ftn<l 0 5 respectively and a 0 75 
molar solution of sodium chloride a« the reaction 
lead to values of 3 x 10 ® and /ra=3 3 x 10 ® 

for the iindissociat^l acid and the acetate ion 
(Temperature, 25^, acetone concentration, 20 c c 
per litre )— J W Belton The oi tivity coefficient of 
a non electrolyte in atiueous salt solutions from 
RolubiUty measurements Moasurements of the 
solubility of N chloroacetanilide m aqueous solutions 
of sodium (liloride, barium chloride, and magnesium 
sulphate show that the quantity of the anilido dis- 
fiolvotl by lOOO grams of water is an exponential 
function of the ionic strength (^) for each of these 
electrolytes up to /i=4—J Grainger and Edith 
Angood The insect transmission of raspberry 
mosaic The mosnu ilinease of raspberries haa boon 
shown to have an insect vector in a species of aphid— 
Aphis ruhiphila Ihe mottling associated with the 
mosaic disease was induced m unmottlod plants by 
caging a})huls, tiansforrod from a diseased cone, on 
the wild plants Untreated controls remained healthy, 
so the insei^t is deemed to bo the transmitter - R D 
Preston The structure of tho wall of V cUonia veiitri 
cosa Rec ent X ray work bus shown that the cellulose 
wall of the plant is built up of repetitions of anhydro 
glucose residues in a space lattice This lattice nos a 
definit-e orientation with reference to the surface of 
the \^all, but tho data leave open the orientation of 
the anbydro gkicoso chains m the tangential plane 
As a result of investigations witli the polansing 
fmcioseope the wall of Valonta ventricosa is seen to 
consist of a mosaic of small areas, each with its ovm 
chain direction 


Paris 

Academy of Science*, Fob 2 —V Grignard and L 
Lapayre The fi enynos and ^ diraes A study of the 
influence on an intermediate CHa group of two triple 
bonds or one double and one triple bond The hydro 
carbons (C.H.)C C CH* C (CmH,) C C CH. 

CH CHa, and (C.H,j) C C CHj CH CHj have 
been prepared and tne acidity of th^ central CHj «oup 
examined by threy methods, treatment with sodium, 
heating with sodium amide, ^and allowing to react 
with alkyl magnesium compoimds —Edmond Sergent 
A Donatien, L Parot, and F Lestoquard The mode 
of transmission of North African thederosis by 

the tic Hyolonma mnurttantcum The larva nympli 
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of H maurttanicuin ore infected by cattle oamen of 
Theilena dtspar and, m the adult state, oontaminate 
fresh oattlo The Thedena dtapar infection is not 
hereditary in the tic —£mile Cotton was elected 
correspoTuiarU for the section of geometry, and 
Seiitiro Ikeno correapondarU for the section of botany 
—Chevalley The relation between the number of 
classes of a sub body and that of a super body — 
Paul Ldvy The maximum gam m the course of a 
gamo of heads and tails —P Vincentsm A charao* 
teriatio property of spiral Burfaoes —J Doubnoff The 
tonsonal oharactoristios of oertam classes of surfaces 
and of thoir networks —V Lalan The covanant 
derivatives of tensors —V Romanovtky The zeros 
of stooastK matrices —Georges Valiron A genera] 
property of meromorph functions —Basile Dem 
tchenko Home bidimensional applications of the 
cavitational theory of Riabouchmsky —Edgar Pierre 
Tawil The electricity set free m quartz crystals by 
bendmg Detailed account of experiments on the 
electrical effects produced by bendmg quartz oylm- 
ders The rewults appear to be m contradiction with 
the conditions of svmmetry of tho crystal and with 
the laws of piezo electricity —Benjamin Jekhowsky 
A new expression of the j orientation of the great 
cirUo of asteroids — R de Malle mann and P Gabiano 
The magnetic rotatory power of the halogen deriva¬ 
tives of the saturated hydrocarbons m the gaseoufl 
state The figures given, together with those previously 
published, permit the approxunate calculation of tlie 
atomic magnetic rotatory powers of hydrogen, carbon, 
chlorme, bromine, and lochno The rotatory powers 
of the ions in aqueous solutions are much greater than 
those of tho correspondmg atoms For the three 
halogen elements, however, the ratio of the Verdet 
constants is the same, about 3 2 —Er Toporeicu 
The variation m the colour of cobalt chloride solutions 
At laboratory temperature, cobalt chloride m solution 
m methyl alcohol is rose violet, but in ethyl, n propyl, 
n butyl, and amyl alcohols it is an intense blue On 
lowering the temperature tho colour changes from 
blue to pmk m each cose It is concluded that the 
change of colour of the solutions is a fimction of the 
dielectric constant and is caused by a cliange m the 
molecular condition of the solvent —Mile Suzanne 
Veil and L Bull The microscopic and cmemato 
graphic study of Liesegang rings —A Travers and 
Schnoutka The separation of beryllium and alu 
mmium A modification of Berthier's method, based 
on the prei ipitation of alumina with alkalme bi 
sulphite—M Tifleneau and Mile Jeanne L^vy The 
benzoin condensation The mfluence of the nature 
of tho radicals on the formation of mixed benzoins — 
C Gaudefroy New applications of an imparatus foi 
measunng the angle of the optic axes —Roger Heim 
The phyietic connexions between the oohrospore 
Agancs and certain Gastoromyoetes—Maurice Hoc- 
quette The mfluence of the substances seoreted by 
the radicles m the course of formation on the nucleus 
of the neighbounng cortical cells —O Muneratl 
Competition between Uatdago TrUxc% and TiUetia 
TrUtci m the same wheat plant —Mile M L Verrier 
Tho sensorial organs of some deep sea fish Thi 
results of the exammation of a dozen speoimem 
collected at depths of 2900 3000 metres It u 
difficult to find m these fishes a relation between thf 
morphology of the sense organs and what^ is knows 
of tneir mode of life and their habitat—Raymond 
Hamct 8 4 - Dioxyephedrm and 3 4 dioxynor 
ephodnn —Tchang-Li A new case of embryogeaik 
condensation m a nudibramch {Dortdopats lifniata) — 
L Doljaniki, J J Tnllat, P Lecomte du Nofly, aoc 
An Rogoxiniki The action of X-rays on ttesiU 
cultures *n tnfro The results of the exp«rlmenti 
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prove oonolusively that the idea of an exceptional 
resistance of cells cultivated %n tafro la unfounded — 
L^on Velluz and Jean Lotsleur The properties of 
proteooelluloaio membrsmes—R Vladeico, D Simci, 
and M Popetco A new function of the stomach 
The rale of this organ m the metabolism of urea — 
C Levaditi, P Ravaut* P Ldpine, and MUt R Schoen 
The presence of a virus pathogemo for the ape m 
certam venereal buboes of man 


Official Publications Received 

Butuh 

Journftl of tfa« Indian Inatitute of Brlniioe. Voi 18A, Part 12 1 

The Hpjke of DodottOMu vitfma, by B K Bastri and N Norajana , 

li StudliH) in th« ProteiHfi of Indian Foodatuff«, I^t 3 lli« OlobtilJui 
of Bengal Oram (tic#r ar<«(in«ia, Linn) and Horee Gram (Doluhon 
by NugglltaUi Narayana* Fp. 147 Ibb (Bangalore ) 12 annaa 

Kauoras of the Geological Survey of India Vol 08, Fart 4 Pp 
870*4A04'11 +platci) 10-19 (Calcutta Oovemment of Tndlal Oiitral 
Publication Branch ) 2 12 rnpvea , 

lotoroational GeuWical Congress Ck}mpto rendu of the XV Session, 
Smith AfrlLS, 1929 Vol 1 Pp Tlv + 814+42plaU)« Vol 2 HfleiitlHc 
OommunlcatlODB Fp x + d8fi + 97 plates (Pretoria WallacliM, Ltd ) 

40« 

Board of Kducation Report of Uie CoiiHultatlvs Committee on the 
Primary School pp. xilx + 290 (l^ndon UM Stationery 01Ilci>) 
2$ hd. net. 

The Carnegie Trust fur the UuUerslties of Scotland Twenty ninth 
Annual Unport (for the Year 1920 SO) eubuiltted by the Executlxe 
Curoniittee to the Trustees on llth February 1081 Pp ivd-94 
(Rdlnburgb.) 

Royal Society of AiU Report on the Cotnpotllioii of Industrial 
Designs 1930 Pp 52 (1 ondon ) 

Ollsgull Na h Blreann (Ihe National Univernliy of Ireland) Calendar 
forthe Year IftflO Pp vili-|-298 + 511 + 222 (Dublin ) 

The First Annual or the Pure Rivers Society 1980 Pp. 60 (London ) 

li 

An Index to Acts of Pailianiont and Statutory Hutee and Orders 
aOftftlug tho Chemical Industry Published for the Asnociatlou of 
JJrltiah f homical Manufactureis Pp 24 (Cambrldgo W HelTei and 
Hoiih Ltd ) 2a net 

PoRSum 

United States Department of the Interior GeoU»glcal 8ur\«y Pio 
feshiunal Paper 100 Ihe ( ofll Fields of the United States General 
Introduction, by Manus R Campbell Ohio by J A Bownocker Pp 
Iv + 101+9 platee, ProfeBSiunal Papei lOO Geologic History of the 
\OHemlto Valley By hmiu^uis B Matthos. Pp vl+ 187 + 62 plates 
I lo dollars (Washington D C Government Printing Office ) 

United States Didiartment of the fntiirior Oeoli^lcal Survi y Water 
Supply Paper 023 Suiface Water Supply of the United States, 1920 
Part 8 Ohio River Basin Pp vli+8l3 50 cents Water Supply 

Paper 028 Sur/hcfl Watrn Supply of the United States, 1920 Parts 

Western Oulf of MexUo Baslnn Pp v+20i 35 cents Water Supply 

Paper 040 Surfaio Water Supply of the United States 1927 Part 6 
Hlsaouri River Haain Pp vl + 2l0 20 cents Water Supply Paper 

647 Surface Water Supply of the United States, 1927 Part 7 
I ower MUsisslpni Rhor Basin Pp iv + 9S 20 cents Water Supply 

Paiwr 64S Sni(W.0 Water Supply of the United States, 1927 Parts 
Western Gulf of Mexico Bavins Pp v+ll7 20 cents Water Supply 

Paper 65ft Surface Water Supply of Uawali July 1, 1926 to June 30, 
19*27 Pp v+161 25 cents (Washington, DC Govomment Print 

Ing Office ) 

United States Department of the Inlerior Hfty first Annual Report 
of tliH Director of tiie Geological Survey to tho Secretaiy of the Interior 
1980 Pp ii + 91 + 1 plate (Washington, DO Government Printing 
Offiue.) 15 cents 

Hmlthaunian Institution United States National Museum Report 
on the Prograsa and Condition of th« United States National Miiseuui 
for the Year nndwl Junt 80, 1939 Pp ix + 219 (Washington, DC 
Government Printing Office ) 86 cento 

Instltut de France Acad^ie des Soienoes Annuaire pour 1931 Fp 
890 (Paris Gauthier Villars «t Cle ) 

Oalendarlo del Santnarln e delle Opt're di Benellcen^A Cristlana dl 
Pompel, 1981 Pp 272 (Pompei ) 


CatacoocjR. 

Catalogue of Rare Books (No 82 ) Pp 71 (London William H 
Robinson, I td ) 


Diary of Societies. 

rjUDAY, Mahch iU 

V'iHooiATioM OF Bl'omojuc OiowKnerr^i (In B jlany Lecture Room, Imperial 
College of Bclence and Technology), at 2 80 >-I>r A C Thaysen 
Retrospects and Frusiieoto of the Boonoralo Application of 11 loro- 
biology J Bunker A General Review of Microbiology of 
Oellnlose and Its Associated Compounds. 

Rotal SootKTV or MaDioiHK (Balneology and Ollmatology Section), at 
ft.'-Dr W Bdgetiombe and others DlMonsslon on Osteoarthritis 
liOVDOiT Box ittt (at Royal Boclaty of ArW), at 6 —Lord Moynlhan 
Anofent Metbodaof Surgery 
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PBvsiCAt. Sr>ojicTr (at Imperial College of Selenoe) (Annual General Meet 
ing). At 5 — rreaentotion of Duddell Medal, 1980, to Sir J Ambrose 
Fleming 

Roval SANiTAar iKSTirirra (at Tetliuical Collegu, I inculu), at 5 — 14 . O 
Need and others DlSLUsHlon on Hmwboato ou Inland Waterways —8.0 
Baggutb and others Discussion on Hefuse Collection and filspoeal 

RtiYAi* CiiLLKoa OF HtiuvioMs OF Khulahi) at 5 — ttii Arthur Keith 
Demonstration of tho Anatomy and Neive Hupply of the IHaphrogm. 

(hbtitotion or Mechanical BNiUNaana at 6 —R H. Allen and W K. W 
Millington Modern Methods of mislng Water from Underground 
Boiirces 

Nortu Kast Coast Inhtitvtion or KnoiNiana and BiiiPBUiLDaaa (at 
Mining Institutes Newcastle upon T>nf), at 0.—T MIMlcau Uomwilon 
with Heferf>nct to Boilers 

Institution or BiEcrruicAL ENoiNsaiui (Meter and Instrument Section) 
(Infbimal MeetingX at 6 SO -W lawHon and others Discussion on 
Should the Bottom Bitarlngs of Me tore be Oiled?—W Holmes and 
others Dismsslon on Arc Cobalt Steel Magneto Deslruble for Use as 
Permanent Magn< to for Instiumuito?—LU Col R Kdgeumbe and F 
Hope Jones DiHcusslon on Ai'c flynehronous Motors or Clocks More 
Suitable for TImi I vice ?—J W H<KordandW PhlUipe Discussion 
on Aie Long Hcahw Preferuble to Short *11 IndltAting luslrumenta? 

Hociictv or Dykhs and Coun hints (London Section) (at Dyers Hall 
fi C ) at 0 45 - -Gapt Whiteman Spray Dyeing 

iHSTiTUTk or CuEHiHTRY (Manclmster Section) (Annual General Meeting) 
(at ‘Manchestor I td , ManLluwtor) at 7 —Prof R. M Caven I..«’tur»!. 

iMSTiTUTiON OF Mkthanicai Knoinbkks (Jointly with Institution of 
Automobile Engineers) (at Mercliant Vniturers Technical (^dlega 
Bristol) ftl 7 _Dr 1 S, Davies An Experimental Investigation Into 
Indiiction Ouiiditlons, Dlstiihutinn and Tuiiiiilence in Putnd Kngines. 

8<h IKTV or ( HXMiLAi iNnusTRY (Newcastle Section) (at Aiinstrnng 
f ollege Newcastle ujMui Tvue), at 7 SO —11 t\ Howes Pyri x GlaaHes 
their Prfjpfi-tipH and Uses 

Junior iNSorruTioN or Rnoineers, at 7 30 — W 8 Kolierts Some Token 
SystornN of Railway Signalling 

Royal Society or Medicine (Electro Therapeutics Section), at 8 80 — 
Dr Chnlniers Watson Rjidlatlon in RelHlion to Human nn<l Animal 
I Ifu 

Rutal Inutitution or GkEAt Bkitain, at 9 -thuf B N da O Andrado 
Hound Hand and Sinoki New I ight on Old I njbldiiB 

GioijOoihth AaeocuTloy (North Kant Luucjwhite Gioup) (at Technical 
College nimkbum) —J Rans>m The Htiiu tun of the Ah)S (I c'cturc). 


SAirRPA } Mah<h 21 

British Mv^oukihai S<m ivty (In UotonUal Depurlment Unlvemity 
College), at H a m —MIkh D Asliwoitli Devolopment of 8| orra lu 
Choanoph jracea — Miss M Bietl ReversiblcSaltation In'•frTwp/iyftam 
—P H Gregory IhoBulb rot orNorciMar — W M Ware 
Mushroom Oiow Ing Its Scleutific and I ractloal As)>e( ts 
iKUTiTOTTON OK MunilUkal ANN CoUNTv Knoimkhrs (5 orksltiri and North 
Westcin Districts) (af College of Tnhnology, Mamhtstei) at 2 80 — 
Dorman I ong and Co I td Tlie Building i»r the New T> lie 111 Idge, The 
Building of Imperial Chemhal Hons* and The Hydii* \ MailsJur Bridge 
Mathematical Asbociation (at Bidford College) at ^ - S Inman 
C/ontmcbHl MellKsisin Ailthnutii 

Royal iNariTiiTmn or Grbat Britain iit *1 —loid Uullimfoi'd Recent 
Researches on the Alpha Hays (8). 

UuRAi Heconsthdction AwauciATiuN (at 2u Bedford 8<|unrP) at J— 
R. BorUse Matthews The Imimrtance ofBlectilcal Development to 
the rountrysldfl —M Fordham Marketing and Employment 


MONDAY, Mato u 28 

lUiVAL ( UM EOE err SuBOBoNs OK Enolvno at 5 —R T Payns Demon 
stratiun on Pathological Specimens Relating to IHseasea of the Gall 
RIaddar and Extra bepaUc Biliary Passages 
Ikbtitution or Mbouakicai KNuiMKERa (Annual at 6 45 

Short Pajrem 

iNBTiTUTiOH or Klecthical Enoinkeiw (North Kahtoru t entie) (at Arm 
strong College, Newcastle upon TyneX at 7 
Iketitution or Electrical KsorNEBita (South Midland Centre) (at 
Birniingham Univeralty), at 7 -J W Rlhslk and H UlsaiU Heavy 
Duty UeciiHers and their Application to Tra* Lion Hubstotlous 
iNiiiTiiTE or Fuei (at Institution of Civil Engiucim), at 7 30—H A 
Burrowg Self help In the Coal Industry 
British KiNiwATOoHAPn S^rrirTv (at Film House Waidour SlreetX at 

7 45 1 Howsoii Some Asjrecto of Cuinem Work In HollywocKl 

Royal Society or Akt», at «.—Cape A O D West Tim Recording 
and Reproducing of Round (Cantor I ectures) (H) , , 

Royal Society or Medh ine (Otluntology SiHition) at h —Clinical 

Rotal gSoohapuuoai UocirrY, at H 30 —Dr 0 C hristy I Iberia In 1980 
aociCTY or OnEMiOAL IMDCSTBY (lorkshire Setlioii) (Annual Generitl 
Meeting) (at Ijeoda) —H J Pooley and othera Diacussion on the 
Activities of the Society 


TVKSDAr March 24 


Royal Society of Arts, at 4 80 —Domtniona and Colonies Meeting 
Royal Society or Mimcufi (Mwlblne Section) at 5—Dr Janet 
Vaughan Dr 8 C Dyka Dr J F Wilkinson and others Plscusaion 
on The Value of I Iver In Treatment 
Rotai Collioe or Pbybioianh or JiONooN at fi —Sir Willlnm wiiloox 
Toxic Jaundice (Lumlelan Lectures) (2) i. 

Royai UrriTDTioM or Great Uhitain, at ,5 15 —Dr 0 p Darlington 
The Cytologlcal Theory of Heredity and VarUtlon (8) 

BuHEMna SoLiBrrv (at Linnean Society), at 5 30 —W Palin KWerton 


' Heredity and Insurance. ^ . 

IWRTiTtJTioN or Civil Bkoikeeris at 6 —G C Mlnnllt The VaKhaway 
and Reoonatructlou of the Nerbudda Bridge on the Great Indian 
Penlusnla Railway —The late P Allan The George a River Bridge, 
New South Walee 
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lNiniTUTiu>< ur hi KcrKioAL KNniirKM (London Sludouti Hecttoii), «t 
1j — li Appl»'>atd Mlcfanel FarHda> 

I>(iiTiTunuN ur Klkothioal SHiitHnui} (North Midland Centre) (at 
Hotel MHtropolB r nedN) at 7—£ H UitUr I iatnro TeleKraphy 
(NHriTDTfuN or Kikctrkal BNOiNttKHiNu (Noith Wentcrn Centie) (at 
Bn^intwr^ ( ub, Mancheittir) at 7 - C K U Bt lu n The Diatrlliu 
lion of finery) liberated In an OH Circuit Urnaker, ^\lt1i n Contribution 
to the Study of the Arc Tenipf rature 
iHffiiTUTiOM ur ELKCTTRirAL EicoiNKiHB (ScoUIhIi Ceiilro) (nt North 
lirlllHh Htalinn Hotel BdinbnrKh), at 7 
InAtitutiun or Bnoikekkm and HHJiHuiinEna in Kouti^nd (at SO Flin 
btuk t mac cut Olaanuw) at 7 WJ — Short DcMlgn and Conatruc 
tioii of Marine Aircraft 

QurKKTT MicBo8tun(Ai Cl nu (at 11 CliandoH Street W 1) at 7 30 — 
Quailp Meeting 

SHEKriRlD MRTAiiimi 0 Ai AkhomaiIin (at 108 Wtsal Street SheftlLld), 
at 7 30 —J l> tlanuah t^me Notoa on the Selection and Kxamina 
tton of Materirfla tor Driving Chain Manufacture 
Institution ur CiiKiiirAi Knuinkekh (at Chemical Ehioioty) at 8 *-C F 
Hammond 1h« Cum entiation of Ihoapttork Acid SohitionK by 
McHns uf the Subnmrgcd kUme 

HoYAf AiTTJiRui^n t>uh AL Sim irrv atHaO—l D llornblower TGinplcH 
and Kings of Ancient Kgypt 

(hbtitution ur BiKcrKicAL Kmuihiriub (Koflt Midland Sub Si ction) (at 
University College, NottiiiRliam) -W I MiLb The ArLhlUctural 
Heiiulrements uf a Modern Elictrie Home 
IHATiruTE or llRFHiNtj (Scottish Hecfcloii) (at i alwlonian Hotel, Kdln 
burgh) -Dr R H Hopkins Phvsntl ( In inlstry of tlie Proteins 
and aume ApplRntluns to Brewing 1 loblenis 
Institution ur Ei bcthical Knoinrkhh (Irish Centre—Dublin) - Prof 
W Cramp The Birth of Elm-lrital FnKinecrliig (Kaia lay 1 ettme) 

117 f>W/£s7Mi Mau m ih 

Knirisu Amiuonumii al Assis iatiun (at Sion ( ollegi ), at 6 
iNtTiiUTioK or Civil RNOiNaKRs (Sludcnts Meeting) at 6 80 - T M 
I iddall Reti ut Riv ui wall Construct on on t he ThaiTu s. 

Institution or Automoriir BNoiNrCRs (MAnchestar Centre) (at 
Eiulncera Club Mum In stir) at 7 — 1 E Arrowsmith PresaingM ror 
Automobih » 

Nuhtu Bast ( oabt Imstitutiun or Enuinkkks and Siiipruii ders (Pees 
iiile Branch) (Graduate Section) (at Ctevelnnd Sv leiitltlc and Irchuhal 
Institutiuii Middleabrough) ut 7 - A Blown The Constnictlon of 
the Aiiship Bare In Ismaliu 

North Bast Coast Instituiion or KNaiNKSHs amd SBiruuiiUKRM 
(Gtaduule Section) (at Bolbec Hall Newcastle on Tyne), at 7 16 - 
Debate That the Present Depnaslon In the Buismeann^ Industry is 
Largely Duo U* Imdhcieiit Sales Orgnnlaation 
fSKriiiJTK or CuKMtHiKY (D( tfust sijiI Dnttici 8ei tioii) (at Ro>iil Belfaet 
AiJidPinical liiMtltiitinn) at 7 SO — R T Shepherd Al>Morplloii of OHses 
III Kb'itriLat DlMcbaigt rulMS 

Royai S<m ikty ok Arih at 8 —Plof P Abercrombie Ihe Kent Coal 
tlelds 

Britinh Prv( HOiooifiAi S4>rraTY (Medical Section) fat MedliJtl Sixletj nf 
I omlunX at H JO —Di M V 1 f owi Jifi Id A Ni w Appr»ia<.h to tin 
Pifiblrm of IVv i hotn iironiH in ( lnIdlnxKl 

IHUlti^DAY Maumi J<* 

Ruvai Com kh^ uh ImHiiiANHOF I tiNivis at * - Sir MHliam Wlllcox 
Toxic Jaiindiu (J nmleiun I itluieM) (S) 

Koval iNifTiTUTioN nr Grhat Britain at 5 16 Prtif 1 B S Haldane 
Respiration (d) 

Royal Socikty or Medicine (Urology Section) at 6 SO —Prof A v<ni 
liditenberg The Principles and New Atlvanua In Excretion 
Urography 

OpTRAi 8/a irrv (afc Iintmriul College of Science and TeehnoJogy) «t6 30 
—T Smith (/I) Satondary t unjngatc Surluns (6) Graphical Con 
HtnidionM for a Rntnicla/I Hay —A Whitwell KuMcd Bifocal Spec taels 
Lsdhlm 

iNSTiTurr OK Tiiki (South Walea Bi‘tmh)(Bt houth Iftabn Inatltnte of 
KiigIneirM Card I ft) at d - Major B Ivor David Local Genciatlou of 
Electrical Power plua the Grid 

iMBTiTUTioMor EimctrioalKnoineir* ato - R Grierson The Electrical 
Healing of BtillrllrigK 

British Psyi hoix>uical Socikty (fnduHtiial Section) (at Nathmul In 
aGtiitfl uf^ (ndustrial Jsvtiiofngy) ut 8—Dr M Drury Kinllh The 
Ideft of Up thing jih h wh/di in Certain Forms <»f luyirnlng 

FRIDAY, MAR^H 27 

Royal 8<i0iicTv roH the Protection or Bird 8 (at MiddUsex Guildhall, 
Westmlnater) at 3 —Annual MwUng 
Institution or Electrical Bkoineirs (West Wales (Swansea) Sub 
Centrti)(at Klectiicity Ofllies, Swansea), at 6. 

Institute or Fi ki (East Midlands Section) bit Ti*chni(yil Odlcge Dm by) 
at 7 P H N UlBiider Tim Power Consumption of Boiler honm 
Auxllloiles 

IwrnTLTioM or Mkc hanuai ENOiNkriis (Informal Meeting) at 7— 
Exhibition of Indutlrlal kintmatograph (>ilms 
JriiiioK INETITUTION Of Enoineeiui, iiL 7 80 —C B PriiiCo LightBenaiUve 
Work ill Mislern Industry 

GEoitKiiHTs Awrxution (In Archltrctunl Theatre, UnIveralty College) 
at 7 80 - Prof L S. Palmer On the Plnlatocene Snecesaion of the 
Bristol District E M Venablea NoteH on the Gtwlogy of Felphani, 
near Bognor Itegis 

Rotai Society or Medi^ni (Bpidemiohig} and State MndJedne SiTtlonL 
at 8 -Dr A k MacC^Uan TrachuniH |m Importance aa a World wine 
Disease 

Royal IneirruTiOM or Grbat Britain, at 0 —Lord Rutherford Hellnni 
and its Propid'ties 

SATURDAY, March 28 , 

Royai iNfftrruiurn or Great HritviN at 8—Lord Rutherford Recent 
Reaeirrhfls on the Alpha Raya (4). 
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PUBLIC LBCTURBB. 

SAIVRDAY, Mahlu 21 

OoRNiMAN Muheuu (Forost Hill), at 8 80 — J E S Dallas Feasant Life 
111 Alpine Districts 

7 UkSDA Y, March 24 

Dnivprrity Colleoe Hohpital Mkdkal School, at 6 16 —Dr C H 
Andrewps Immunity In \irua Diseases (2). 

TUURSDAY, March 2ft. 

Rritihh Mkdicai Assm utiun (Tavistock 8<[nar^ at 6 16 —Piof Major 
Oietnwood Nerves and the Public Ue^th (Ohodwlck Lecture) 

SATURDAY, Mamcii 28 

Hornimax Muheitji (forest HilIX at 8 80 — 1 ruf J K Ainsworth 
Daviea hur bearing Animals In Canada 


CONFBRBNCKB 

Ti EHPA^, Mari h 24 

CoNPeuBM/ B ox TUK Pi A( E Oi Sheev jn Moderm Farhinu (at Rotham 
ated Experimental Station, Harpendon) at 11 SO a H —Chilrmaii 
I Egerton Quested Speakers F A 1 homson, J R Wood, A Lewis 

1 Joyce Mafor \ Bis ml, H Edgar H W DrewJtt, A C IHU, 

H G Miller 

SAriHOAV AND MoNOVV MaUIII 28 ANI) &U 
8<iC1ktv rou ExiiHiHLNrAL Biolo< V (lit Kdliihurgb) 

•Ht/iirday March 28 (In Departiiii nt of/oology ) 

10 A M Ui 1 r M — J HHininuml Thi I ife of the Unfertilised Ovum 
A J M Smith The Prfdifem of the ViteiHue Membrane (n) Gas 
Exihnnge and Osmotk K*iulllbrhi of tin Infertile Hens Egg 
T Nmllmm M Steph/nson and 1) M Needham The Problem of 
the VlGdlitu Mnnbnine (6) Lactic Acid Prodm tlon in the Infeitile 
Ut n s Kgg 

J Nppdham Thi Problem of tin VitolUm Meinbiune (<) The 
Osmotic Preqs I Lit s of the Imduted Mtmbniup 
H O Bull ( tuiditlonmi UesiMinses and Sslmoii Hmolts 
W H Ptui'Ciill and M Pilling Tlio Physiology of Stctnigc In the 
AppU 

E C Bai ton Wright Ihi first 8ugm of Photfrt\uHiPsIs 
(In Dtpaitnipnt of Auinml Gtm tics ) 

2 I < tu a 4 —f A. L C?rew and L Wliskala (ci) Gem tic and Phislo 

lugual StndliH on the Hairbss Mouse (6) Ohseivations on lint 
Agisl Mali anil Ppmule Mouse 

B P Wlcsmr P G Mandinll J M Robson H Taylor and H E 
llilngwoi tb Up< ent Experliin nU on the Dy mimk h of the Bex Cyi b 
8 4i to ► M) —Pi nionstmtinns 

6 30 t-o ft SO —K l)o\d Bx))eiimenta on Skin Trunsplantntion in the 
Mouse 

E M GlliHvy The Effect of Arginine and Thyioxine on tlio Growth 
Hate of a Transplantable Tumour of the Mouse 
Mtmtlay March 30 (in Department of Bactfi lology) 

10 A M to 12 U* P M — I J Blake Experiuu ntal lnf(‘Ctlon of Sa2m«7liHo 
b\ Riu lUvi talmoiiu Ida 

A ( uiminglmm and T Gilacou Recent Work on the Ftlfcerubln 
Oonidiiil Biages uf Bat t-erla. 

J J Mackle M H finkelstein anil H J Ollwon The Natural 
AniibcMlies of VaiitiUH Animal Species 
J M Alston AnalV sis of Antigens on the Basis uf Chemistry and 
huiictluii 

M H Christistuj Mkmbli Dissoclatlnn with Hp« lIrI Reference tt> 
the rnlsMLle Bacillus 
12 I J to 1 —Demonstrations 
(In Department of Zoology ) 

2 16 to 8 46 - A Walton Gas Stonge uf Mammalian Spermatozoa 
A L Craig Beuuett Observations on the Influence uf Tempera 
ture on the Breeding of Animals 

A Graham Temperature and pH Optima of Invertebrate EnTymes 
8 46 to 4 80.—Demonstrattons 

4 30 to ft —J W Gregor Kxpurlmental Methods in Taxunomy 
V E MoM Davey Inherltence cf Oolftur lu Certain Speoies uf 
SraMira. 

W Black InheriUnce of Colour In the Potato Tulior 


ANNUAL MBKTINa 

Mari u 26, 2ft, AND 27 

Institution ok Nav ai Architects (at Royal Society of Arts), 

IlednMdav, March 26 at lU 80 a h —Lord Wester Wemyss Presidential 
Address 

Sir Archibald Hurd Biltlsh Sea Power, 1900 1930 
M F Hay Tlie Haterform of Hull Construction 

7*ttr«fay March 2fi at 10 80 a m —Sir Charles J O Sanders Tlie 
Bitablishnient of an Inteinatioi ol Load J ine 
J Foster King International Ixjad Lines 
L 0 Hurrill Seaworthlnns of Culller Typea 
At 2 80—Prof W Hovgaard A New Theory of the Distribution of 
Sht^rlng Stresses in Riveted and Welded Connexions and Its 
Application to Discontinuities In theStniotnre of a Ship 
F H iodd Further Model Experiments on the BeslBtance of 
Heroantlle Ship Foims-Coaster Vessels. 

Friday, March 27, at 10 80 a h —Dr U H Blache The Present Post lion 
of the Dienel Engine for Marine Furpoaes 
H B Yarrow Water Tube Heilera in Some Recent Marchant Ehipa 
with 'Service Results. 

W H Uowden Home Modern Examples of Air Heaters 
At 2 80 —E K Spanner Beam Frame Oonnexiona. 
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University Entrance Scholarships for 
Science. 

AT the Heiwlmastors* Conference lost December 
the following resolution was passed, with 
only four dissentients 

That this Conference regrets the degree of 
specialisation which the Science Scholarship Ex¬ 
amination papers at Oxford and Cambridge demand 
from candidates, and wishes 

(1) that in all Science Scholarship Examination 
papers the General Paper should be given a definite 
value, and 

(2) that at least some Science Scholarships could 
be offered for which a less sjiecialised course of 
Science would be requu*e<l ” 

Recent correspondence on this subject in the 
Tinted points to the existence of an educational prob¬ 
lem, but fails to produce any satisfactory solution 
Mr Fletcher, headmaster of Charterhouse and chair¬ 
man of the Headmasters’ CJonference, deprecates 
the fact that boys who cannot afford to go to 
the university without a scholarship, often the best 
material at the start, are forced prematurely into 
an undesirably narrow groove , and implies that 
thus the probable future leaders of science are being 
brought up as illiterate and premature specialists ** 
He offers no constructive suggestion to remedy the 
evil, but hopes that university authorities may by 
his very importunity be urged to take action 

In defence of Oxford, Mr C N Hmshelwood, 
of Trimty CoUogo, points out that in the examina 
tioii hold by a group of mno colleges, candidates 
must (1) offer at least three subjects selected from 
chemistry, physics, zoology, botany, mathematics, 
(2) take a paper m which are set passages for 
translation from four languages, (3) do a general 
paper, to which a very defimte value is attached 
His account of the principles observed in making 
the awards renders it difficult to conceive how the 
examination could be improved 

From Cambridge, Mr J T Saunders, of Christ’s 
College, champions the educational value of science 
rightly taught, and directs attention to the im¬ 
portance of personal, as distinct from tutorial, 
influenoe m stimulating general culture 

Among other correspondents, Dr F A Bather 
advocates that future endowers of scholarships 
should give the money to the schools and not to the 
colleges , Mr Knight, until recently headmaster of 
Sexey’s School, Bruton, urges that the universities 
should reserve a fair proportion of available soholor- 
ships for candidates who have covered a wider 
curriculum, as indicated in j^Aragraph (2) of the 
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Conference resolution , Prof A V Hill, admitting 
the disease and the difficulty of curing it, pohtely 
hints that the classical pot is every wlut as black 
as the scientific kettle, and so on 
It is generally admitted that, especially m 
chemistry and physics, the papers now set are of 
a more advanced character than was the case, say, 
twenty years ago But the improved equipment 
of school laboratoxies and the increase in the number 
of science masters per school render possible, nay, 
justify, the attainment of a higher standard of work 
at schools Moreover, natural science is essentially 
progressive The discoveries made during the 
present century have profoundly modified our ideas 
both in biology and in physical chemistry, and it 
16 right that the rising generation be taught to 
view each subject in the light of the most recent 
know ledge Probably no school iH^rmits its pupils 

to specialise in any direction, scientific or other, 
until a school ceitificate examination has been 
taken This examination, though elementary, does 
at any rate ensure a certain minimum of general 
education , and by the time a pupil takes it his 
capacity for profiting intellectually by specialisation 
in a particular direc tion ought to lie fairly evident 
It must not lie forgotten that all minds are not 
cost m the same mould, and that all do not mature 
at the same rate Some there are who, about 
sixteen years of age, show marked ability in classical 
and literary subjexits and yet are complete failures 
in natural science Conversely, there are those who, 
by sheer perseverance in the uncongenial deserts of 
most of the compulsory subjects in the school 
certificate examination, at length reach the promiseti 
land and find their metier m one or more of the 
scientific subjects Similarly, those wide interests 
which constitute culture make no appeal to some, 
be they never so temptingly put before them—a 
silk purse was never yet made from a sow’s ear , 
but why should the community be deprived of the 
good leather that it is capable of yielding ? The 
boy who is, unfortunately, gifted m only one direc 
tion should surely be allowed to pursue it to the full 
It IS perhaps a counsel of perfection to urge that 
school curricula should be so wide as to afford to 
every pupil the opportunity of saraphng many 
subjects, and thus of finding out where his true 
mterests lie , though the personahty of the teacher 
often goes far towards determming this Never¬ 
theless, within the limits of the school certificate 
subjects, It should be possi^e to ensure logical 
thinking and ability to express thoughts and to 
desonbe facts m clear, concise, grammatical English, 
nor ought teachers in speoudised, post-certificate 
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subjects to permit written work to be presented m 
shpshod, illiterate form 

There are several ways by which the oultnral^ 
outlook of specialist pupils may be enlarged school 
societies debating, hterary, musical, travel, and 
the like—all tend to prevent excessive narrowness, 
while short courses of lectures on, for example, 
great artists, musical composers, architecture, ex¬ 
ploration, and so on, need make no violent inroads 
into the time-table, and yet serve to awaken 
interests the existence and quality of which can 
be tested in the general paper to which the Head¬ 
masters’ Conference wishes a defimte value assigned 

What this value should be is not easy to decide 
Good essays in the general paper axe known to have 
determined the award of science scholarships when 
there was little to choose between the scientific 
attamments of competing candidates But can it 
be maintained that a candidate who is facile pnmua 
in the science papers should be disqualified from 
election by a poor performance ui the general paper? 

Clause (2) of the resolution of the Headmasters' 
Conference presents practical difficulties A less 
speciahsed course of Science " presumably connotes 
at least two subjects of the usual three, biology, 
chemistry, and physics, taught in schools Bio¬ 
logists are bound to have some preliminary teaching 
in both the other subjects , so it would not appear 
unreasonable to demand of them in scholarship 
examinations a knowledge of the elements of chem¬ 
istry and physics It is, however, almost impossible 
for boys oftenng chemistry and physics to include 
biology in their repertoire Physics, other than 
elementary, demands considerable mathematical 
efficiency , hence the boy who selects physios as 
one of hiH subjects must make full use of the hours 
allott6<i to mathematics Biology is thus crowded 
out of his time-table 

So long as competition exists, examiners will be 
prone to set questions on topics near the upper 
limit attainable by the candidates concerned, 
though it IS sometimes possible to disonmmate 
between candidates by means of relatively easy 
questions, allowing wide scope m the quahty of the 
answers If representatives from the umversiti^ 
and from the Science Masters’ Association could 
agree on reasonably high boundaries beyond which 
no question is to be set in scholarship examinations 
for, say, the next ten years, and if the universifieB 
would appomt moderators to supervise the papers 
proposed by college tutors for scholarship examina^r 
tions in order to secure that the questions be wiH&in 
the agreed hmits, perhaps the Headmasters’ Cem- 
ferenoe would find less to deplore 
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Chemistry in Three Dimensions 

8kreochem\e Von Georg Wittig Pp xi+388 (Leip- 
*^zig Akademische Verlagsgesellschait m b H , 

1980.) 25 gold marks 

HE centenary of Kekul^’s birth was celebrated 
m September of 1929, and many chemists 
who were present on that interesting occasion 
welcomed the opportumty which Prof Pfeiffer gave 
them of inspecting those old models with the black 
ball attached to four metal rods directed towards 
the comers of a regular tetrahedron Those were, 
in fact, the identical models upon which the youth¬ 
ful van’t Hoff had gazed with wonder, and which 
doubtless contributed m no little measure to the 
inspiration which the old university town gave him, 
for van t Hoff cherished to the end a love for Bonn 
“ In Leidon ”, he wrote, war alles Prosa, die 
Umgebung, die Stadt, die Mensohen In Bonn, alles 
Poesie ^ ” Dunng van’t Hoff’s sojourn m Bonn in 
1872-73, Kekul^ had already gathered round him a 
band of enthusiastic workers, including men like 
Franchimont, Spnng, Wallach, and Zmcke,but the 
mdependent Dutchman did not display the slightest 
mchnation to jom this illustrious circle, and thus, 
naturally enough, Kekule lost interest in him 8o 
of! to Wurtz and to Pans, but the seed for one of 
the greatest conceptions m chemistry had fallen on 
fertile soil 

Smee the formulation of the doctnne of the 
asymmetric carbon atom by van’t Hoff and Le Bel 
m 1874, the progress of stereochemistry with all its 
ramifications has been so rapid and so well sustained 
that it IS an impossible task m the bnef scope of 
some 400 pages to give any account of these advances 
which can be at once comprehensive and adequate 
Dr Wittig has frankly recognised this difficulty 
The hterature published after 1904—the date of the 
appearance of Werners “ Lehrbuch der Stereo- 
chemie ”—is dealt with m much greater detail than 
18 the earlier work, and in order to effect further 
economy of space, many branches are perforce 
either omitted altogether or scarcely mentioned at 
all Fortunately, an account of the progress of the 
study of the Walden inversion is given by Walden 
himself m his “ Optische Umkehrerschemungen ”, 
and chemists who are mterested m this problem 
should consult this r^um^ Thus, by dealing very 
briefly with certain fundamental problems, the 
author has allowed himself ample space for other 
sections, notably those concerned with co-ordina¬ 
tion compounds and with crystal structure Indeed, 
the account of Werner’s brilliant researches is alto¬ 
gether admirable, and it is wntten with remarkable 
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clanty InoidentaUy, mention is made of that 
unique optically active compound containing no 
carbon and having [M]ftjQQ-47,000°, a high value 
which should appeal to those chemists who quote 
molecular rotations 

Dr Wittig shows too little discrimination in 
sifting those aspects which are really important 
from those which are merely tnvial It would be 
easy to give many examples m support of thu 
cnticism, but one may suffice The mtroduction oi 
the camphor sulphonic acids for resolving externally 
compensated bases proved in the hands of Pope tc 
be an experimental contribution of outstanding 
service Not only did it enable him to break 
entirely new ground m the stereochemistry of nitro 
gen, sulphur, and other elements, but also Wernei 
and many others who followed later would have 
been seriously incommoded if the application oi 
those camphor acids on the part of the English 
mvestigator had not paved the way The references 
on pp 37 and 169 scarcely suggest that Pope a 
contribution had any value at all This is one 
reason why this book should not be placed m the 
hands of a beginner, who might also miss the 
romance engendered by a close survey of the earlier 
history Why, for example, should that dramatic 
episode of the conversion of the sceptical Biot 
by Pasteur be omitted ? It is an old story which 
can be told again and again without losmg its 
charm 

I find throughout Dr Wittig s book a distinct lock 
of balance in the whole treatment, the picture is 
presented all too often out of its proper jierspective 
For example, in no country mort^ than in Great 
Britain has the study of optically active compounds 
been prosecuted with greater zeal, but we look in 
vam for an adequate recognition of the contnbu 
tions of those pioneers, Purdie and P F Frankland 
Purdie’s name is not even mentioned, although the 
resolution of lactic acid by the addition of a nucleus 
of d- or /-zinc ammonium lactate to a supersaturated 
solution of the inactive double salt is an unusual 
and an elegant method which still remains the most 
practical one for preparing the optically active 
lactic acids by the kilogram Purdies methods of 
resolving lactic and alky loxypropiomc acids by 
alkaloids, as well as Frankland’s resolutions of 
glycenc acid, are models of exact expenmenting 
which, even in these days of humed pubbcation, 
could be read and imitated with very great advan 
tage by those who wish to obtam their substances 
m a condition of optical punty Nor is there any 
reference to those experiments on optically active 
, esters which led to the discovery of the silver oxide 
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method of mothylation, which has proved its value 
(m the hands of Irvine and others) in the chemistry 
of carbohydrates Again, less than justice is done 
to Frankland’s comprehensive work on the con 
nexion between optical activity and chemical con 
stitution, and to the work of his pupils, Patterson 
and Pickard, in the same hold 

It IS a matter of some regret that Dr Wittig has, 
for lock of space, so little to toll us about the apphca 
tion of stereochemical ideas to enzymatic actions 
The reader Will, therefore, have to go elsewhere if ho 
wishes information on work such as that of Neuberg, 
for oxaniplo We miss a reference to the ingemous 
exponments on asymmetric reduction and dis- 
mutation, and on the formation of pbenylacotyl 
earbmol by the addition of benzaldehyde to a sugar 
in the process of undergoing fermentation Whether 
the equation 

CH0 4^CH3 CHO=C,Hb CH(OH) CO CHs 

can be accepted for the latter action is a matter for 
debate, but m any event the asymmetric formation 
of the Imvorotatory ketol by the enzyme carbohgase 
18 an observation of striking originality, and one 
which emphatically should find a place in every 
modem text-book of stereochemistry 

A few mistakes have been noticed , for example, 
on p 21 Bacillus cethalhcua should be BactUua 
eihaceiicvat and on p 03 CjqHj should be CjoHjq 
T he scheme at the top of p 63 is mcomplete, the 
conversion of the ammo alcohol mto the ketone not 
being mdicated, whilst the real point of interest, 
namely, the retention of optical activity during the 
semipmacolinic changes from the amino alcohol 
and the glycol, is missed altogether The asym¬ 
metric synthesis of mandelic acid was never effected 
as described on p 40 The statement on p 169 
that Le Bel obtained the optically active mothyl- 
ethyl-propyl isobutyl ammonium chloride is in¬ 
correct , the first quaternary compound of this typo 
was prepared by Pope m 1899 

In the index and throughout the text the names 
of authors should be revised , designations such os 
B Cohen, 0 Forster, A Guye, F Landolt, H 
Perkin, S Patterson, F Frankland, etc , enable us 
to recognise the authors, but they have a strange 
ook I 

In spite of some defects, this book can be com- 
iiended moat cordially to those who are not actually 
[>eginner8 in the study of stereochemistry Dr 
Wittig has given us by far the best account of this 
mbject which has b^n pubhshtjil withm the past 
twenty-five years, and we ought to be very grateful 
bo him Alex MoKb^zob 
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Star Clusters and the Galaxy 

Star Cluaiera By Harlow Shapley (Harvard 
Observatory Monographs, No 2 ) Pp xi + 276 
3 plates (New York McGraw-Hill Book Co , 
Inc , London McGraw-HiU Pubbshing Co, 
Ltd , 1930 ) I5a 

N 1916-18, Dr Shapley published a remarkable 
senes of researches on globular clusters which 
brought these remote objects into the forefront of 
astronomical interest His results indicated an 
extension of the flattened system of the galaxy 
about ten times greater than had previously been 
adopted This was the beginning of a phase in 
astronomy which its critics might desenbe as 
megalomania The same method has since been 
applied to the still more distant spiral nebulse, and 
these have tended to displace the globular clusters 
in their appeal to our imagination From the 
observational point of view, however, there is no 
comparison between the stage of advancement 
of the two subjects As regards the spirals, oux 
systematic knowledge is summed up in a fairly 
trustworthy calculation of the size and distance of 
three or four of the nearest of them, a guess at the 
distances of the remamder, and the astomshing 
fact that almost without exception they are running 
away , as regards the star clusters, we have before 
us Shapley*8 monograph, closely packed with 
statistics and individual studies, with a wealth of 
problems and deductions which interact with and 
illuminate our knowledge of the stars m oiii im¬ 
mediate neighbourhood 

In the bibliography at the end of the book, 
Shapley s share amounts to 150 papers It was 
time, therefore, that he should make this attempt 
to consohdate the gains to knowledge during 
fifteen years of assiduous research Primarily the 
book IS a mm© of information where we may find 
set forth the latest position with regard to the in¬ 
numerable problems which the study of star clusters 
has provoked One of the most intnguing features 
of the work, recognised at the outset, has been that 
in some lespeots our knowledge of the distribution 
and statistics of stars m these systems 10,000- 
60,000 parsecs away may be much more advanced 
than our knowledge of the stars at less than 
100 parsecs distance The reason is that the dis¬ 
tances of the nearer stars are found individually 
with great labour and unoertamty, whereas m 
observing a globular cluster a single determination 
of distance applies to the whole system The prm- 
cipal method of findmg the distance is by meosunng 
the apparent magnitude of the Cepheid vanablea 
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sontained in the cluster, companng the apparent 
magnitude with the known absolute magnitude of 
Eb Cepheid of the same penod, the distance is 
tTbtauied immediately, provided that absorption of 
light m mterstellar space in mappreciable The 
method was first used by Hertzsprung to find the 
iistanoe of the lesser Magellanic Cloud Shapley 
has found the distances of twenty out of the ninety 
known globular clusters m this way Distances of 
the remainder are estimated by more doubtful 
procedure Shapley uses distances determined by 
either method promiscuously We think this is 
unfortunate , for even if the validity of the less 
direct methods is admitted, it is clear from his own 
diagrams that the distance obtained for an indi¬ 
vidual cluster IS very rough, and its value is mainly 
statistical 

The assumption that the light of the globular 
olustor suffers no important absorption m reaching 
us IS probably legitimate , but the monograph may 
give an undue impression of the strength of the 
evidence Actually the main evidence for trans 
parenoy (none too strong) is outside the scope of 
the monograph, being based on our general know 
ledge of the density and state of the interstellar 
cloud Shapley showed that the hght coming from 
star clusters is not reddened by scattermg, and thus 
settled a long outstanding question but with our 
pi*esent knowledge, both observational and theo¬ 
retical, that interstellar matter is lomsod, we cannot 
infer absence of absorption from absence of redden¬ 
ing In short, Shapley’s observational fact (absence 
of reddening) is countered by another observational 
fact (existence of lomsation) and the problem ro 
verts mainly to theoretical investigation Further, 
we know that about two per cent of the sky is 
covered with opaque matter , and although there 
appears to be m general a rather sharp transition 
from complete opacity to nearly perfect transpar¬ 
ency, it will be fortunate if all the mnety clusters 
escape the transition zones 

There ifl a startling headingto§61, “ A Theoretical 
Period-Lummosity Relation for Galactic Cepheids ” 
There is a theoretical penod-density relation de- 
scnbed elsewhere m the book, but hitherto theory 
has been bafiSed to find any explanation of the 
penod-luminofiity curve, which is a quite independ¬ 
ent correlation On examination, we find that the 
heading has no real justification, and the section 
deals vnth the relation of the penod-lununosity 
curve to another equally empirical curve , m fact, 
the argument has gone round the circle, smce the 
data embodied m these two empirical curves were 
used to vmfy the original penod-density relation 
No 3204^ VoL, 127] 


The comparison of ‘‘ observed and theoretical 
penod lummosity relations ** on p 148 is an alterna¬ 
tive way of presenting the more usual comparison 
of the observed and theoretical penod-density 
relations 

Shapley concludes that the mimmum diameter 
of the galactic system is 70 kiloparsecs, with a 
thickness about one-tenth as great Our distance 
from the centre is about 16 kiloparsecs, this is 
m satisfactory accordance with estimates ranging 
round about 10 kiloparsecs based on the pheno¬ 
menon of galactic rotation I see no escape from 
dimensions of this order, yet it raises a difficult 
question when wo come to compare the galactic 
system with the spiral nebulae I think it was 
Shapley who remarked that if the spirals are 
‘ island universes * our galaxy is a ‘ continent ^ The 
discrepancy in size between our galaxy and the 
external galaxies cannot be attributed to errors in 
the determination of the distances, for the same 
method is used for both and a systematic error 
would expand or contract them equally If ab¬ 
sorption of light in space is appreciable, the dis¬ 
crepancy becomes still greater 

Shapley now proposes the view that our system 
IS not a single spiral but comparable with the 
clusters of spirals in Coma Virgo and m Ursa Major , 
this reverses the difficulty, for their dimensions 
appear to be much larger than those of the galaxy 
If we accept this view, we have to disregard the 
evidence of galactic rotation , the observed rotation 
IB of differential type which would quickly shear 
any individual sub-system, and it cannot be in¬ 
terpreted as rotation of a number of separate star- 
clouds round a common centre Wo can only wait 
for further light on this perplexing problem 

A S Eddington 


Biology and Human Life 

The Science of L%fe By H G Wells, Julian Huxley 
and G P Wells Pp xvi + 896 (London, 
Toronto. Melbourne and Sydney Cassell and 
Co , Ltd , 1931 ) 2\8 net 

HIS 18 in several ways a remarkable book, as 
its authorship would lead us to expect, for 
it gives 118 m one volume a competent comprehen¬ 
sive survey of the whole of biology—physiological, 
morphological, ombryological, and evolutionary, 
it IS written so that it can be ‘ understanded of the 
people ’ and with a sparkle that engages the atten¬ 
tion , and It is one of the few books, heralded by 
Sir Richard Gregory’s Discovery ”, which make the 
r^er feel that saence is not only for illummation, 

Nl 
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but also for “ the relief of man’s estate ”, as 
Baeon phrased it If, as we beheve, mankind is at 
the dawn of a new era—the biological era, when 
an all round appeal will be mode to the biological 
sciences, as already to the physical, for guidance in 
the control of human life—then the big book of 
Wells, Huxley, and Wells will come to be regarded 
08 an instalment of the relevant ‘ I^aw and 
Prophets ’ Along with biology, we are, of course, 
including psychology, for the^ two sciences are 
becoming almost as inseimrable as cliemmtry and 
physics No doubt the last scientific won! will be 
with sociology , but that science, though born two 
millennia ago, has not yet come of age 

It may be said that the appeal to luology began 
very long ago when the early patients sought the aid 
of the eaily physicians, but this was an appeal to 
an art rather than to a science For, while many of 
the physicians, from Hippocrates and Galen on¬ 
wards, weie biologically minded in a high degree, 
biology IS a nio<lern science and a widespread appeal 
to biology as a science is still incipient The I’ecent 
establishment of a professorship of scKial biology 
in the University of London is a natural supple 
mont to a eugenics laboratory, both expressing 
a movement of which Galton and Pasteur were 
pioneers Tims, while we appreciate “ The Science 
of Life ” for its wide reach, its educative lucidity, 
its fair mindedncHR, its freshness of jiresentation, 
its arresting figures, and so on, we appreciate it 
most because the authors have had the courage of 
their convictions and have not hesitated to pro¬ 
claim, as their particular gospel, that the utilisation 
of biological knowledge can do much to save man 
amid his sea of troubles Wo do not mean that this 
l>ook stands alone m this resxiect , but it is per¬ 
haps the largest comprehensive tieatise in which 
* biology for hfe ’ is a dominant note Uowdry’s 
” Human Biology and Racial Welfare ” (1930) is, 
to our thinkmg, a fine collection of speciahsed 
propagandist tracts , but the book before us is 
a treatise on biology, written piimanly for the 
scientific instruction of the people, yet ever sound¬ 
ing the note of practical applicability It would 
have pleased T H Huxley, who was so clearly 
convinced of the mdispensableness of applying 
science to hfe, declanng '' that there is no allevia¬ 
tion for the sufferings of mankind except veracity 
of thought and of action, and the resolute facing of 
the world as it is ” The same idea was finely ex¬ 
pressed m a convincmg address on Jan 23 last by 
Sir Walter Morley FlAoher, whidi ended with the 
prophetic sentence ” that we can find safety and 
progress only in proportion as we bring into our 
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methods of statecraft the guidance of biological 
truth ” 

It IS time, however, to give some mdicatioii of 
the scope of this big book , and that is not diffi¬ 
cult, for there is a progressive plan It begins, 
physiologic ally, with the hving body , it surveys, 
morphologically, the forms or patterns of life , it 
insists that the key to intelhgibihty is the concept 
of evolution , it discusses the factors in incbvidual 
development and in racial history (ontogeny and 
phylogony) , it sketches the ascent of hfe through¬ 
out the ages, the adventures and achievements of 
the ever-changing Proteus Then the book begins 
again, as it were, from the vantage ground it has 
gained, and envisages the pageant and drama of 
hfe—a fine introduction to ecology But the drama 
has its tragic side and this leads to a consideration 
of disease and the present very chequered health 
of Homo mpiens, who so often behes his specific 
name But the activities, the ascent, the adven- 
turo, and the drama of hfe have all their subjective 
aspect, as real as the objective, though more 
elusive, and the eighth book of the treatise deals 
with behaviour, feeling, and thought, leaebng on 
to a tentative monistic theory (not so far from the 
ancient hylozoism f)—the conception of “ a single 
universal world stuff with both material and men¬ 
tal asjiocts, of which, so far as we know, hfe is the 
crowning elaboration, and human thought, foelmg, 
and willing the highest expression yet attained ” 
The concluduig ‘ Book ’ deals with the biology of 
man, and, with a bow to sociology, ends on a 
melionstic note—“ Life under Control ” 

‘‘ The Science of Life ” rather disarms criticism 
by its frankness and sincerity and by its free 
dom from dogma Thus, m discussing the trans 
scientific question of purpose in or behind evolu 
tion, the authors state (1) the view of Bergson 
and Shaw ” that organisms work out their own 
evolution purposively, if not even purposefully , 
and (2) “ the Creatiomsm-up to date ” of some 
modernist theologians, that the world of hfe is the 
realisation of a divine purpose, which was dynamic 
ally embodied m the original institution of the 
order of Nature When the reader has got these 
post Paleyian views before him as clearly as may 
be, he is told that ‘‘ The Science of Life ” must say 
“ No ” to the first theory, and cannot say “ Yes ” 
or ‘ No ” to the second Personally, we are not 
inclined to be bluffed by a too abstract science, 
as if it were the only pathway towards truth , but 
we must admit that the authors occupy a clear 
headed and reasonable position—that biology, ajs 
biology, has no pronouncement to xnEike on the 
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validity of the philosophical or rehgious concept 
of a purpose behind evolution 

Though the book runs to nearly 900 pages, that 
is not much for an appreciation of the whole gamut 
of life So we are not inclined to say that there 
should have been more about enzymes and loss 
about the humorous “ Margery and the tele- 
plasm she produces from her mouth We are sure 
that the authors must have thought out very care 
fully what seemed to them the best utilisation of 
the available space , and their restraint, relaxed 
just a little perhaps for Margery is admirable 

In reading this remarkably successful presenta 
tion of the essentials of biology, our pleasure has 
been occasionally interrupte<l by finding a ciumpled 
rosoleaf , but it is m no carping mood that we give 
just a few illustrations The Science of Life * is 
certainly not an apsychic biology, yet why docs it 
insist that the body is a machine, and elaborate a 
comparison which has eventually to be withdrawn 
as inadequate ^ Similaily with the use of the word 
‘ mechanism * for the nervous system and the like 
The authors are all right, but will their readers be ? 
If biologists say * machine ’ often enough, people 
will begin to believe that they mean what they say 
In this particular case, we think that would be a 
pity, for we agree with the authors that an organ¬ 
ism IS more than mechanism 

A larger crumpled roseleaf is the picture of 
random variations and blind selection No doubt 
there are saving clauses and corrective illustrations, 
but some readers will be apt to relapse to the old 
nightmare view of evolution as a chapter of acci¬ 
dents, which it certainly is not For many vana 
tions are orthogenic , and many are obviously 
congruent with the already established orgamc 
architecture and metabolic routine Many express 
themselves in accordance with laws of growth 
and conditions of orgamc stability How many 
plant variations in the present (and presumably in 
the irrecoverable past) are shortemngs or elonga 
tions of the vegetative or floral axis ’ Similarly, 
many ammal variations are shortemngs-down or 
lengthemngs-out of particular arcs on the general 
life-curve or trajectory And so on at great 
length, for the authors know well that a very strong 
case can be made out for the frequency of defimte 
ness m variation 

Then as to natural selection, it is inadequately 
summed up in such words as “ automatic ” and 
** blind " How often the organism tries to play 
its hand of hereditary cards, endeavouring after 
well-being It is often automatically selected, but 
it often dehberately selects Many an able-minded 
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bird or mammal is a factor in its own evolution, 
though it has no prevision of more than on im¬ 
mediate goal Again, the general leader requires 
to be told that the everyday natural selection of 
nuance variations, though in a sense ‘ blind ”, is a 
sifting m relation to an already established sysfatna 
Naiurcr of intricate and stabilised inter relations 

Then again, while we agree with a useful passage 
on the seamy side of evolution, which certainly 
includes, as Ray Lankester so well insisted, its 
degenerations and retrogressions as well as its 
advances and achievements, we cannot agiee with 
the statement that * we find thioughout the rest 
of life paiallels to the diseases that haunt oui owm ’ 
On the contrary, we aio prepared to defend the 
thesis that wild Nature (that is, apart from man’s 
interference) is characteristically marked by ex¬ 
uberant positive health, while m civilised society 
diseases are rife and sub health is becoming almost 
normal! 

But enough of these minor criticisms, foi we 
welcome the book with heartiness It is an achieve¬ 
ment of popular exposition in the best sense (and 
many professional biologists would do well to lead 
it) , it 18 written with learning and lucidity, and 
jiermeated with the idea of evolution, including a 
human evolution which will continue the moie 
rapidly the more it is inspired by the science of life 


Our Bookshelf 

Reports of iht Progress of ('heumstrif Issued by the 
Society of (liernical Industry Vol 15, 1930 
Pp 758 (London Society of Chemical In- 
diifttry, 1931 ) 7s Gd to rnembeiB , 12s fid to 
others 

Commonplace as the phrase has become, of this 
series of leports it may, and indeed should, bo said 
that no chemical library ought to be without it 
The flood of literature which descends upon students 
and practitioners of chemistry glows ever greater, 
and a correspondingly warmer welcome is given to 
authoritative surveys The annual report on the 
progress of appbod chemistry dimng 1930 is in¬ 
vested with added value in respect of its early 
publication, for it has been made available six 
weeks earlier than the corresponding date of publi¬ 
cation last year 

Applied chemistry is surveyed in twenty-five 
chapters The following are by the same contn- 
butors as for 1929 General, plant, and machine^ 
(R Edgeworth Johnstone), mineral oils (A E 
Dimstan) , fibres, textiles, cellulose, and paper 
(J C Withers), iron and steel (C O Bannister), 
non ferrous metals (A R Powell), electro chemical 
and electro-metalluigical industries (H T S, 
Britton and [1930] R A Robinson), soils and 
fertUisers (E M Crowther) , sugars, starches, and 
ginns (L Eynon and J H Lane), fermentation 
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induKtne^i (H L Hind and F E Day), foods (L H 
Jjanipitt), fine cheimcals and medicinal substances 
(E Stedman) Other sections are fuel (H J 
Hoflsman and A Kay) , gas, carbonisation, tar, 
and tai products (J Macleod and T A Wilson), 
colouring matters and dyes (L J Hooley) , bleach¬ 
ing, dyeing printing, and finishing (A »J Hall), 
acids, alkalis, and salts (P Pamsh and F C 
SnelJing), glass (M Paikin), refractories, ceramics, 
and cements (J H Cheaters and W J Rees), 
oils, fats, and waxes (H M Langton) , paints, 
pigments, vamislics, and resins (G C Attfield, 
J 0 Cutter, L R Hickson, and H Causer), 
rubber (T L Garner) , leather and glue (R H 
Mamott and H Phillips) , sanitation and water 
punfication (A Parker) , photographic materials 
and pioeessea (A Batley and E E tJclley) , ex¬ 
plosives (J Won) (yonsideration of essential oils 
IS defeiTed until next >ear 

There is much information of interest to the 
general scientifie reader , for example, it is recorded 
that the price of platinum is now below that ruhng 
in 1914, that the extraction of rhemum, rarest of 
metals, is lieing ojierated c ommercially in Germany, 
and that the ‘ talkies ’ have stimulat/^ research on 
photographic emulsions The chapter on sanita¬ 
tion and water purification deserves special com¬ 
mendation, for although the general standard of 
the reports is high, some tend more than others to 
become an expanded hst of references It could 
bo wished, too, that every reporter would survey 
woik which, although of obvious industrial im- 
jjortanco, has lieon classified for purposes of abstract 
publication as pure ’ chemistry A A E 

Von Zahlen nnd Figuren Proben mathematxschen 
DcnlaiR fdr Liehhaber der Mathematik Von 
Prof Hans Rademacher und Prof Otto Toepbtz 
Pp vi + lfi4 (Beilin Julius Springer, 1930) 
9 60 gold marks 

It has l>een rightly said tliat the high walls built 
up round matliematics by the signs of integration 
and summation, * ause mathematics to be a per¬ 
manent mystery for the average thinking person 
It IS true that a thoiough insight into higher 
mathematics rouuires special tranung , yet within 
these abstruse theories, there must be some parts 
and some examples, at least, which, properly ex¬ 
plained, could enable non exerts to peep through 
the complex texture of mathematics, and derive 
thereby some measure of enjoyment This is the 
spirit which underlies the little work under notice 
Altliough this book will teach nothing new to 
mathematicians, it will be found most interesting 
and hclplul by those who are interested m mathe¬ 
matics Without using anything but logic and the 
most elementary notations, the authors are able 
to guide one through the mysteries of the prune 
numbers, of incommensurable lines and irrational 
numbers, the theory of aggregates and the Mra 
doxes of transfimte •numbers, the doctnnes of the 
polyhedra and the measurement of the circle 
Although their exposition is based on mathematical 
facts, Ae authors lay more stress on the general 
form and method of the questions treated, while 
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occasional historical remarks add to their mtereet 
Thus, instead of showing the pragmatical aspects 
of mathematics, or their philosophical importance, 
the book emphasises the internal and etructural 
characteristics of pure mathematics The student 
of logic, m particular, will find in this very able 
book an ample field for his speculations T G 

Synth^es ei catalyses industnelles fabricaitons 
mintrales Par Prof Paul Pascal Deuxi^me 
(kiition Pp VI+ 466 (Pans Herraami et Cie, 
1930 ) 70 francs 

Prof Pasoai/s book is divided approximately into 
two parts, the first dealing with mtrogen compounds 
and the utihsation of atmosphenc mtrogen and the 
second with sulphuric acid The treatment is de¬ 
tailed and the theory of the processes receives 
special attention, so that the book is particularly 
useful in supplementing the more techmeal treatises. 
A very brief treatment of hydrochlonc acid is given, 
in which the modern synthetic process receives most 
attention The references to tno hterature ore very 
incomplete, and many important special treatises 
which could be consulted, in amphfication of the 
various sections, are not mention^ 

Although the author begins with an account of 
the “ Nitrogen Problem ”, this is somewhat out-of- 
date, since it does not make clear that the real 
nitrogen problem at the present day is an economic 
one There is now no possibihty of a shortage of 
fixed nitrogen , the problem is how to sell it 
Every country is, or shortly will be, self-supporting, 
and, as the newer processes are mstalled, the com¬ 
petition with the Older will become more and more 
acute The trouble will increase as time goes on 
and the economic difficulties of over-production, 
which were considered visionary during the War, 
will become more and more menacing 

Some Dogmas of Religion By Dr John MoTaggart 
Ellis McTaggart Pp In+299 (London Ed¬ 
ward Arnold and Co , 1930 ) 6^ net 
Micssbs Edward Arnold and Co have done a 
valuable service in issmng a new and cheaper 
edition of the late Dr Elhs MoTaggart’s famous 
book, with a deh^tful mtroduotion by Dr C D 
Broad “Some Dogmas of Rebmon^* has been 
long out of print (it was first pubhshed in 1906) 
and second-hand copies have b^n difficult to find 
and expensive to buy Of this work Dt Broad 
says *^In many respects it is a model of popular 
philosophical wnting It presupposes no liiow- 
ledge of philosophy , it is written with admirable 
clanty, and abounds with apt and amusing illus¬ 
trations , and it deals with problems which have 
interested almost all intelligent men m all ages ” 
It was McTaggart who said that the man who has 
no rehgion cannot have a bad one , and it was 
he who expressed the hope that “ a time may come 
when metaphysics may attain the same certainty 
m a higher sphere which is now often reached by 
science m a lower sphere ” It is well known that 
McTaggart manag^ to combine atheism with a 
belief in immortality and the Church of EngUnd. 
But he was what has become more rare nowadays f 
he was a serious thinker 
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Letters to the Editor. 

[The EdUor does not hold h%mselj responsible for 
optntons expressed by hts correspondents Neither 
can he undertake to return^ nor to correspond wrth 
the tpriters of, rejected manuscripts intended for this 
or any other part of Natubb No notice is taken 
of anonymous commumcaiions ] 

Formation of Methyl Alcohol by the Direct 
Oxidation of Methane 

Thb isolation and identification of the primary 
oxidation product of a hydrocarbon is so crucially 
important from the point of view of the theory of 
hydrocarbon oombustion that no effort has been spared 
to overcome the experimental difficulties involved 
For, although there is considerable agreement that the 
mam course of the oxidation proceeds in aocontanco 
with the hydroxylation theory, during recent years 
there has been some controversy as to wliether the 
initial product is an hydroxylated molecule or a 
peroxide 

Hitherto the cumulative weight of evidence, both 
direct and indirect, has been much more in favour of 
the initial formation of on hydroi^lated molecule 
rather them that of a peroxide Thus the initial 
formation of ethyl alcohol by the interaction of ethane 
and ozonised oxygen at 100“ C , the results of recent 
studies of the slow oxidation of ethane, the formation 
of acetaldehyde (by intramolecular cliange from vinyl 
alcohol) during the initial stages of the slow oombus 
tion of ethylene, and what is known concerning the 
explosive oombustion of methane at high irutial proa 
sures, have all pointed unmistakably m that direction 
Nevertheless, until recently, all onorts to isolate the 
corresponding alcohol fiom the imtial products of the 
slow mteraction of one of the simpler paraffins with 
oxygen have been frustrated, apparently because 
under ordinary conditions the further oxidation of 
such an alcohol to the di-hydroxy stage occurs so 
rapidly Hence upholders of the hydroxyTation theory 
have always postulated an imtial ‘ non stop run * 
through the mono hydroxy to the di-hydroxy stage 
Since the publication, m November last, of the 
results of a reinvestigation by Mr S G Hill and my¬ 
self of the slow combustion or ethane (Proc Roy Soc , 
A, 129, p 434), which showed that the imtial product 
was not a peroxide but either ethyl alcohol or some 
less oxygenated body. Dr D M Newitt and Mr A E 
Haffner nave succeeded in obtammg substemtial quan¬ 
tities of methyl alcohol by the direct interaction of 
oxygen and methane at temperatures of 360^ and 
pressures of about 100 atmospheres Under such cx>n- 
ditions, and using a mixture initially oontaimng 
methane and oxygen in the ratio 9 1, interaction 
was complete m a few minutes , about 17 per cent of 
the methane burnt was recovered from the products as 
methyl alcohol, another 0 6 per cent as formaldehyde, 
and the remamder as oxides of carbon and steam No 
hydrojgen was bborated, and not even a trace of 
peroxme formed The methyl alcohol formed was 
wolat^ and identified by converting it mto both 
methyl s^cylate (‘oil of wintergreen’) and methyl 
p mtro benzoate (m p 96®), and it was estimated as 
methyl nitnte A full accoimt of these very important 
expenmenta will be published lu due course by Dr 
Newitt and Mr Haffner, who are to be congratulated 
on having thus shown conclusively that the slow 
oxidation of methane proceeds throughout in accord¬ 
ance wifh the hydroxylation theory 

WlUJAM A Bonb 

Imperial College of Science and Technology, 
London, S W 7, Mar 21 
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Fine Structure in the Hydrogen Band Lines 

Wb have recently had an opportunity of exommmg 
the spectrum of H, m a large Hilger quartz speotrograpn 
crossed by a reflection echelon The method, of which 
an account by one of us {W E W ) is bemg prepared for 
pubhcation elsewhere, gives a record of the structure of 
all the lines of fair mtensity So far we have only had 
time to examine a small number of typical lines, but 
the results are very mteresting The altemata4iitrong 
Imee of two typical bands which end on the 2p *11 levels 
are all found to bo double with the weaker component 
on the long wave length side (No description of the 
bands ending on the 2p levels has yet been published, 
but an account of these bond systems by Richanison and 
Davidson has been communicated to the Royal Society ) 
For example, m the 0—>-0 band of 3d *1—>-2p*II we 
find that the Ql line 6931 368 is definitely double, 
the components havmg an intensity ratio of about 
3 to 1 and a separation A*' about 0 2l wave number 
Q3 =6002 816 IS an incompletely resolved doublet 
with Ay about 0 17 R2 =6038 620 is an unresolved 
doublet with A** about 0 11 7i4 = 5982 661 is not a 

simple Ime, but it is too weak and hazy to estunate 
the separation In the 1 —>-l band of the same system 
Ql =6021 273 is a very clear doublet with intensity 
ratio about 5 to 3 anil Ay about 0 21 R2 =6027 977 
IS an imresolvtMl doublet with Ay about 0 08 

We can compare the foregoing with typical lines 
of the 0—>-0 band of the a system 3p ^ 

^1 and RO appear to have a very close satellite on 
the short wave length side of the mam hue Q2, Q 
R2, R3 are fairly sharj) lines, but not so sharj) as some 
linos m the spectnun i?l is a double! with the weaker 
component on the short wave length side, intensity 
ratio about 3 to 10, and Av about 0 22 Unless this 
/?1 IB a blend with an unclossiflefl hue, these results 
mean that 3p®il^ is complex with the stronger le\ol 
lower (as in 2p and so is 2s but with the woakoi 
level lower The comparative niagaitudes of thf 
triplets (which wo have only resolved mto doublets 
run 2p If 7?I is a blond 

the width of 2p *11 is much greater than that of tin 
other levels, but the remaining conclusions wouh 
require reconsideration 

On the other hand, typical Imes of the smglet sys 
terns such as 4866 663 (=.0->lP6 of >-2p»i) 

4873 010 ( « 0->l QS of 3d MI^->2p ‘r), and 4822 94; 
(a 2—>-4 R2 of 3d ^2— ^2p ^2) are sharp linos with nf 
evidence of structure beyond temperature breadtl 
and are definitely sharper than any of the Imes sc 
far considered This is not due to some accidental 
circumstance oomiected with the different region oi 
the spectrum m which they lie For example, 4849 303, 
which IS 0—M) PI of 4 (or 3)p*2:— ^2s *1, and hes near 
these Imes, is complex and asymmetric with the bulk 
of the energy not m the centre 4838 242, which is 
P3 of the same band, is similar to the PI Ime except 
that it IB weaker 

The measurements given above are of a prelunmary 
character We have a plate which looks better than 
the one on winch they were made and wo hope to 
improve on them The limit of our resolution is sot 
by the natural temperature width of the Imes , it is 
nowhere near the limit of the instruments employed 
We cooled our discharge tube in liquid nir No doubt 
better results could be got with liquid hydrogen, but 
this IS not available 

These observations firmly establish the correlation 
between the spectrum of molecular hydrogen and tliat 
of atomic helium O W Richardson 

W E WlLIIAMS 

King‘u College, Strand, W C 2, Mar 12 

» RloturdKm and Do*, Proe Roy Soe , A, vol 122, p 6S8 , 1029 
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The Meaning of Existence 

\Vh\t Sir James Jeiins says (Natube, Feb 28, p 
304) IS. of couiNe, tnio , but it Bcaicely answers 

Piof Muirlu ad’rt t|uostion May I try to explain what 
existence means m physics ? 

Piiniajily, it means the truth of some law having tho 
form w hich defines a sulstance cir object To say that 
silvei exists is simplv to declaie that it is possible 
to demonstrate exf>ennitntally the association of the 
'^properties of hiI\ er ’ a certain density, melting point, 
and HO on No m nous person during tho lost fifty 
jears has belie\ od that the other exists m this sense 

hceondanly it me ans tho truth of some theory A 
theojy 18 not ti-ue unless (a) true laws can be deduced 
fioin it and (b) its hypothesis is intrinsically plausible 
Tins intnnsic plausibility is often derived from analogy 
with la%vs , if the laws from whicli it is derived are of 
the aforesaid form, tho theory implies the existenco of 
something Kelvin hold that tho other exists because 
ho believed in a theory tho bypothesis of which hewl 
an intrinsic plausibility arising from an analogy with 
the laws describing the oscillations of a continuous 
medium TJiat thooiy is now known to be false on 
ground (u), KelvmV other, therefoie, does not exist 
But another theoiy has been put foiward the hyjK> 
thesis of which is a set of ecpiations having an im 
pei*feet analogy wilh those describing the gcometncial 
laws <jf Bp6LC(5—which might be occupied by a con 
tinuous modi uni This theory is certainly true on 
ground (a) Some of us (itu hiding Sir James Jemns, I 
think) dc) not feel that tho thooiy cienves any intrinsic 
plausibility fioin this loose and mdirect connexion with 
a continuous medium , wo therefore reject the exist 
ence of llie ether on ground {b) Others feel that it 
does . the idea of iv continuous niedivini filling all space 
heli>s them to uiidt rstand and bolievo relativity , for 
them both {a) and (b) are satisfied, and they hold Uiat 
the ether exists Since the difference is one of personal 
taste (not as Eddington suggests, of words), tluro is 
no way of deciding between us 

Two comments may be added (1) Physicists do 
not ap])!y these c iiteriaof existence consciously , the y 
can l>e brought to light only by cxainming what 
phj sioists do belic\ o to exist That is mevitablo , for 
ihvsics does not arrive at truth by formal roasonmg 
lascxl on fixc^l piincif>les , it employs reasoning only 
to expound and to eo ordinate conclusions reached by 
HcuTie more instmotive jirocoss (2) Pxisienco in the 
plusical sense bos, of crnirse, no meaning outside tho 
legion of expellenco that can be anal^sc^ into laws . 
and it IS hopeless to explain whnt phy6u\al existence 
means to anyone to whom a law is not a pnmary and 
unanalysable conception Norman R C ampbell 
155 Hagden Lane, 

Watford Heits, Mar 1 

I HAVF to thank Sir James Joans for his courteous 
Inception (Nature, Feb 28, p 304) of my recent 
communication m these columns I hod no intention 
of starting metaphysical hares in this field, but merely 
to express my agreement with him in holding that 
physical discussions aie also apt to have their hares 
uniesa we begin with definitions of our terms His 
v ery interesting letter brings this home from the aide 
of the contrast between the physicist of forty years 
ago with his aasumption of ‘"a vast independent 
imivorse of concrete machinery, unthuikingly and un 
consciously accgited os his imiverse of discourse”, 
and the scientific worker of to day, who finds his 
iinnei*se of ciiscourse in •“a phenonfenal universe as 
apprehended hy his brain ” Though I should per¬ 
haps vise other terms for the latter, I think that 
this well deaciibes the change m the pitellectual 

No 3204, VoL 127] 


atmosphere brought about by recent developments in 
physicst to which I began by alluding in my former 
letter The “ vciet mdependent universe of oonorete 
machinery ” had not only established itself m the 
mmd of the physicist of those days as independent, 
but also it was endangering the independence of all 
other umverses by reducing them to appanages of 
itself, as the only reality, containing the ** promise 
and potency ” of all other forma of existence 

Sinto then, not only have other universes (for 
example, those of nund and its creations in art, 
law and morality, science itself, to mention no others) 
staked out claims of their own in a lateral direction, 
but also physics itself, m extendmg its work vertically, 
has struck on a world to which the old conception of 
concrete machinery ” seems to bo no longer applic¬ 
able and the method of behaviour of which has to be 
expressed in quite other terms How tins world is 
to be CO ordinate^l with that of concrete machmeiy 
IS, I Biipposo, one of the questions that at present 
occupy and are likely long to occupy the foremost 
scientific workers 

What Sir James Jeans, among others, as I under 
stand him, has suggeste^l, is tho paradoxical con¬ 
clusion that, ill thus deepening the view of its own 
universe, physics has revealed analogies between it 
and otlier universes that prtnia facte belong to an 
altogetlier different order, and has thus opened up tho 
possibility of a synthesis foundetl, not on their sub 
ordination to me<3hanical com options, but on the 
free nght of each to develop vts own underlying 
assumptions m a republic of inter related univei-sos 
If there is any truth m this view, wo may thank 
discussions like that out of which this coirespond 
ence rose for bringing it more clearly to light 
Its precise beanng on the poititular point at issue 
IS another matter My own amateurish suggestion 
was not exactly that which Sir James Tcjans attri 
butes to me I menlmnwl the woild of values as 
a conspicuous example of a umveme of discourse 
beyond tho field of “ pointer rem lings ”, but 
“values” have enough to answer for without being 
loaded with tho prolilem of etlior Fthei might be 
shown to servo a puiposo, to have, if we like ox 
planatory valuer, and that, I suppose, is wliat its 
advocates tiy to sliow , but on that I am not com 
petent to expreas an opinion 

If 1 may restate it in other teims, peihapa less 
ambiguous than those I used, what I meant to suggest 
'W&Hffirstf that whatever can bo said for the existence 
of such an entity, it seems to bo becoming more and 
more obvious that it does not fall within the universe 
defineii os “ that which is continuous with the felt, 
waking body ” , and secondly^ that the insistence 
upon it nevertheless as a real entity may not be 
unconnected with wliat Meyorson c«dl8 the “ natural 
metaphysic ” of the human mind which prompts it 
to seek for substantiality in what it takes as “ given ** 
For, in spite of what wnters like Whitehead 
saymg m cnticism of the old category of substance, 
we may drive it out with a fork but it will idways 
recur, and if there is no place for it m the universe 
of mathematical physics, there will always bo those 
who will try to find one elsewhere 

J H MuiEHBAn 

The Use of Covers on Lambs in Biological 
Woi-k on Wool ^, 

My fellow workers on wool in the northdfh hemi 
sphere will soon be welcoming a crop of lambs I 
should like to tell them of the usefulness of the simple 
device of hght covers Covers for older sheep have 
already proved most valuable in work on the ohemistry 
of yolk by my colleague, Mr W G Sutton Tm 



NATURE 


483 


Mabgh 28, 1931] 


oovera provided fop my lambs protect the tips of the j 
long fibres, which otherwise have largely become 
broKen at the age of four or five montM For the | 
classihoation of fibre types, it is necessary that the 
tips shoidd remain intact The covers also retain ' 
the loose birthcoat kemp The kemps so far mamly ! 
studied are coarsely *nedullated fibres that complete 
their growth m a few weeks and are soon shed The 
coarser of these can be recognised at birth as destined | 
to fall out, but fibres havmg the structural features of 
the finer kemps may persist, bemg thinner and loss i 
modullatod below the point at which a shetl fibre 
completes its growth The most satisfactory way 
to ascertain which fibres are shed is to hold them in 
the fleece by a cover By sampling at suitable times, 
it IS then pKissible to compare the numbers and types 
of shed kemp with the numbers and types of fibres 
which tinJre is reason to regard as succeeding them 
tlf the same follicles 

The material that has been used is a brown proofed 
duck Sometimes a complete band of about eight 
inches has been fastened round the middle region of 
the sheep , sometimes only the upper half lias been 
covered, the band bemg held m jiosition by elastic 
bands under the belly In many cases this small , 
cover has lieen protectwl by a larger one like a horse ! 
cover Tile lambs were first oovgpo<1 when about i 
two months old adjustments uaving bwn made as 
required Uj) to the present tiVne, three montiis 
after covering, the tips have boon Hufflciently pro i 
served There is evidence that an extremely tight 
cover mterfores with normal growth, but otneiwise i 
growth ajipearH to be unaffec .fnl by covering In , 
work on 8hort,er komps that liave completed their 
growth at birth, it will be necessary to })ut covers on 
at birth 

The study now m progross of the fibre tjpes of the ' 
New Zealand Romney sheop and their development | 
has reference especially, fiom the economic jioint 
of view, to the ociuirenco of medulla From the | 
practual point of view, kempH are not the most 
imxiortant meflullatod fibres m this breed, but they 
are the first to begin to grow, and an understanding 
of tiieir place in the fleece is fundamental 

The work of Mr J A Fraser Roberts on kornp m 
the Welsh Mountain broo<l has been very mucii in 
mind in this mvostigation He has found that 
lambs with the same amount of birthcoat kerap may 
later have very different quantities of kemp The 
problem thus raised is also encountered in the New 
Zealand Romney 1 was much impressed by the 
statement, made m conversation several years ago, 
by Prof J E Duerden, that associated with birth 
there is a chock upon the growth of a lamb’s coat 
He was referrmg“ then to tiie form of hm ‘ sickle 
fibres with a medullated sickle shaped apical end, 
followenl by a finger region, and he has suggested in a 
recent letter that the sub tmical thinnmg found m 
the majority of the bigger birthcoat kemps in the 
New Zealand Romney may be ‘ birth-thinnmg 
as he calls it This conception bos come to bo the 
guiding idea m the work now m hand In the light 
of this ‘ birth chock *, the structural differenoos dis¬ 
played by tile array of fibre types, that begm tlieir 
growth at different times, fall simply into line 
Certam marked differences between individual animals 
in the array of fibre types are to be explamed by 
differences m the mtensity of the check at a series 
of oorreepondmg stages of development Differences 
iir the tune of onset and/or m the maximum intensity 
of the birth check are affording a satisfying explana 
tiou of differences m the relative numbers of certam 
fibres, especially sickle-fibres, tliat are shed or con 
tmue growmg I beheve that an mtenso check 
causes fibres to persist that would be shed if the ^ 
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check were less severe In the search for the sig¬ 
nificance of various other features m the development 
of tlie coat, the pnni^le of the birth check promises 
to be illuminatmg The birth check may well prove 
of mterest, os an mliibiting effect, from the point of 
view of the physiology of heredity, but the need for 
on understandmg of the respective parts played by 
genetic and non genetic factors will at once be 
apparent 

A i>relimmary description of fibre types of the 
New Zealand Romney hogget or heir development 
appeared m the Wool Record ob Jt 4, 11130 I am 
enjoying the benefit of iiscuasl j through the mail 
with the biologists that have been mentioned With 
the limitations inherent in work upon large, slow- 
breodmg animals, it would be especially helpful to be 
m communication with any workers m tores ted m 
related problems in other parts of the world It is 
ilear that there are radical differences, apart from 
fibre diameter, between tiie South African Merino and 
the New Zealand Romney m the structure and de¬ 
velopment of the fibre types This fa<jt is far from 
astonishing, but a« the principle discovered by Prof 
Duerden in tiie Merino is provmg so helpful in work 
on the coarser wool led broo<l, tho importance of 
omparative studies is emphastsod 

F W Dry 

Massey Agricultural College, 

Palmerston North, 

Now Zealand, Jan 24 


Vlrulency of TiUetim carles on Wheat Varieties 

In a letter m Nature of Feb 16, 1920, vol 123, 
]) 243 I stated that certain wheat varieties thought 
to be losistarit to bunt wore susceptible when they 
Hero contaminated vith the hunt spores that had 
bt*en pioduced on those vanoties It was inferred 
that, in the same way that tho plant breeder could 
select a unit from a population of a variety for 
resistance to a certain pathogen, ho the mycologist 
might select a patliogon trom an analogous population 
to which tho given host was susceptible 

In tho course of tho past seven years, I have foimd 
no wheat variety that is consistently immune or very 
markedly resistant to this disease In tho majority 
of the vaiietios studioil, it was sufficient to contamin 
ate them with tiieir own bunt , thev were then sus 
coptible if not, they were found to be susceptible to 
bunt spores from other varieties—this bunt onginat 
ing, so far os is known, from one source, namely, 
bunt that had been obtained on. Little Joss wheat m 
1923 For example, Hussar wheat contaminated with 
Little Joss spores in the season 1927-28 produced 
only 0 3 per cent of buntoil ears, but m the succeeding 
season tneso spores were used to contaminate this 
same variety, and the estimated bunt percentage 
was then 49 It is suggested here that when traces of 
bunt are observed on a so called resistant variety, 
this foot should not be ignored, as it lias been m the 
post It IS thought this trace of bunt is a significant 
indication that a particular physiological form m tho 
population of tho parasite has found the given host 
susceptible Perpetuation of that form on the par¬ 
ticular variety may show it to be markedly susceptible 

That physiological forms of this parasite exist is 
shown by tho following example Martin wheat 
appears to bo resistant m England to bunt produced 
on Little Joss wheat, since, during the past six years, 
bunted ears were observed twice only , tho percent 
ages 0 6 and 0 6 were recorded on those occaaions 
When, however, a sample of this wheat from the 
Cambridge plots was grown in Denmark and con¬ 
taminate with indigenous bunt spores from a local 
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Danish variety, it produced 27 per cent of bunt 
Martin wheat, when contaminated with bunt spores 
from White Odessa grown on the University Farm, 
Cambnd^, produced 64 per cent of bunted ears, and 
this White Odessa bunt had grown previously on 
Little Joss wheat, and the spores originated, so far 
as 16 known, from the original inoculum obtained 
from Little Joss wheat in 1923 It is clear, therefore, 
that physiological forms exist , indeed, that this 
pathogen is analogous to the host which it parasitises, 
in that it is a population from which units may be 
obtained 

It may well be, however, that there were present 
naturally, on the original seeds of tliose varieties that 
were sown ii) 1923, a few bunt spores other than those 
with which I contaminated them artificially—physio 
logical forms which would fiounsh m one environment 
and not in another 

Futherraore, in their study of T cartes many workers 
have undertaken very comprehensive experiments in 
order to determine the relative susceptibilities of 
wheat varieties to this parasite So much so that 
collections of bunt—** ^tamcal specimens of no 
commercial value *’—have been iorwartlod from 
country to country that their virulent nature may be 
determined 1 suggest that this is an excellent method 
for the commercial propagation and peq:)otuation of 
this disease—but one scarcely to be recommended m 
the best intorests of agriculture Although no varieties 
are universally immune, it may well be that certain 
varieties are moderately resistant to certain physio 
logical forms in certain localities, and it is with these 
that the plant breefler and the practical farmer are 
concerned It will not aid the cause of either to risk 
introducing foreign physiological forms 

It may seem that these two opmions are contra 
(1 lotory for in one it is stated that no resistant vaneties 
have heon encoimtored , whereas, on the other hand, 
the opinion is express^ that it is most unwise to 
permit the introduction of physiological forms from 
one country to another, since it is to the detriment of 
both farmer and plant breeder In certain environ 
ments, however, it may bo possible to breed vaneties 
resistant to indigenous physiological forma of this 
disease which would be susceptible to forma introduced 
from other countnes 

WAR Dillon Weston 

Dominion Rust Research Laboratoiy, 

Winnipeg, Man , Feb 10 


Plant Distribution 

In the course of work on the geography of the 
Angiosperms, I have been impressed by the absence 
of any satisfactory theoretical explanation of the more 

f eneral features m the distnbution of these plants 
t will, I thuik, be agreed tliat the present distribution 
of the Angiosperms has been brought about by the 
intermingling, at different times and in different de¬ 
grees, of a number of floras which have developed at 
different times and m different parts of the world 
This being eo, any general theoretical explanation 
must provide not only a means of actual pUmt-move 
ment, and a motive force for it, but also a directional 
control of movement and a discnmmating or sifting 
factor 

The dissemination of ihsperseJ upits obviously fur¬ 
nishes the means of movement, and the contemporary 
topographical outline and rebef is clearly potent in 
controlling its direction As to the motive force, it is 
generally beheved to flay that pttovt migration h€is 
been and is caused by ohange in external conditions 
and particularly by climatic change That is to say, 
change in external conditions is oonudored to make 
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dispersal effective m bringing about ohangee in speoiea 
position There is little m>ubt that tms belief ia 
correct, but it cannot be looked upon as an explanation 
of the facts of plant geography unless there lA added 
to it some explanation as to how external ohange can 
react so as to entail species movement 

It IS one of the moat obvious facts of plant distribu¬ 
tion that a species can develop and mamtam itself 
satisfactorily only within certain defimte oUmatio and 
edaphio conditions , that it has, indeed, a * range of 
toleranoo * to external conditions In view of this,' 
it is possible to put forward the theory that * range 
of tolerance * to external conditions—or, more shortly, 
* tolerance *—is a specific character, subject to variation 
and change in the same ways and by the same means 
as morohologioal characters 

If tms theory is accepted, then external ohange, 
which is itself a movement of conditions, must result 
in species movement, because dispersal, which is 
poientxaUy m all directions, will be effective only in 
those directions which will maintain the spatial corre¬ 
lation between the species and the conditions within 
its range of tolerance By the same theory, the neoes- 
saty sifting effect among species will follow from the 
differential effect of one and the same extemeJ ohange 
upon species having different tolerances 

This theory of tmerance is set out and discussed at 
length in a forthcoming paper 

R D*0 Good 

Department of Botany, 

Universi^ College, 

HuU. Feb 19 


Sir Isaac Newton and the Greek Philosophers 

A FEW years ago I suspected that justice was not 
given to the brilliant astronomical discoveries of the 
ancient Greeks, and this led me to copy, to collect, 
and to classify se'^'^eral thousands of their passages 
relating to the structure and pohty of the umverse 
A sound independent basis was thus established for 
checking the ongmahty of the reformers of astronomy 
smee the sixteenth century, and for rendering •* unto 
Csesar the things which are Ceesar’s ", m a very im¬ 
portant period of the histoiy of science 

The book of Copermeus, who had olosoly studied 
the philosophers of antiquity m their own language, 
broke down badly under the crucial and unanswerable 
test of comparison , and his hehooentric system is 
known to have been adopted from the Greeks without 
a single word of acknowledgment 

In the work of the great Kepler, I came aopoas 
several theories that had already been propounded by 
the ancients , but that founder of modem astronomy 
was just and generous, and ever eager to applaud the 
discoveries of his predecessors, so far as he could be 
aoqwinted with their wntmgs 

ITie treatment of the philosophers of antiquity by 
Newton is comparable with that of Kepler, and he did 
not hesitate to attnbute to the Pythagoreans and to 
Anstcuchus the discovery of the true system of the 
world It 18 a well-known fact that, m the first 
century of our era, Plutarch conceived universal 
attraction, asserting, moreover, that gravity, counter¬ 
balanced by centrifugal force, prevents the moon 
from fallmg on the hke a stone m a shng. As 

Newton does not mention the philosoj^er of Chaaronea, 
he evidently never saw the passages m wh^h these 
ideas had b^n expressed He did not imdeiHrond the 
Greek language, and, like all great creators m science, 
he read httle Were he to have been acquamted with 
the acientifio works of Plutarch, ho would never have 
failed to do him justioe, as he had done, for example, 
to Kepler for his famous laws, or to Bouillaud for the 
law of inverse squares 
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Tbero can, thereforOf be no doubt that Newton 
started hb inquiry by reaeomng quite independently 
uui m almost the same manner as Plutarch His 
splendid genius was fully txiual to the task of discover¬ 
ing anew those etomal truths that ha<l dawned m 
itie mind of the Greek philosopher But there is an 
Duormous difference betwwn the mere conception of 
n Bcientido truth emd its demonstration , and it is 
precisely that wonderful power of demonstration, 
[lacked, as it was, by mathematical intuition of the 
[iighest order and an unrivalled use of induction 
f^nd deduction, that has placeil Newton above the 
men of science of all time 

E M Antoniadt 

Paris, Feb 22 


^^After-^low and Its Life In Discharge Tubes 

Dubing investigations with elei tncal disciiargos 
through various types of tubes, I have observed some 
pecuhanties of the after glow wluch api>ear to be 
worth recording It is well known that the intensity 
and duration of the after glow dofieiul on the material 
of which the tubes are ma<le It is also believed that 
the duration of the after glow ranges from a fc w 
■ieconds to a few minutes 

While working with silica tubes filleil with gases at 
rather low pressures, I discovered ciuite a strong aftoi 
?low Mhich jierHisted for about thieo quarters of an 
[lOur An after glow of such a long duration appears to 
be veiy interesting, and this fact may throw some light 
on tl proper understanding of the mechanism of the 
after glow phenomenon Tlie tubes were excitetl by 
a small induction cod giving 400 volts f<ir its output, 
and the discheirgo was peisde<l for two minutes During 
bins time the tube did not show any appreciable rise 
in temjierature This jihenomonuu con be reiK^atodly 
observed any number of times The after glow in 
silica tubes is given not only by nitrogen and metallic 
v^apours, as is believed by some expenmentei-s, but 
also It appears to be associated with almost all gases, 
CIS well os metallic vapoui-s The glow as gi-eonish 
when the current is switched off , but it soon develops 
into a yellowish white cloud filling tho whole of the 
Jischarge tube, the density of illiunination in the 
papillary portion being distinctly much higher than 
in the remaining portion of the tube 

The rate of decay of this glow is extremely slow, and 
its intensity appears to be largely controlltKl by tho 
pressure of the gas—lower pressures, ranging between 
D 01 mm €Uid 0 4 min of mercury, being very favour 
able to large intensity The flash phenomenon recently 
recorded in Natubb (Nov 8, p 725) by Braddick 
[s seen m the aftei glows of silica tubes, but m 
itead of there being only a few flashes before the dis 
ippearance of the glow, as observed by Braddick, the 
?Iow in the present case shows the flickering of light 
for quite a long time, giving an appearance something 
ike the scintillations observed m a spmthanscone 

Details of the above observations will be publisliod 
elsewhere 

D B Dkodjiab 

Physics Department, 

University of Lucknow, 

Fob 5 


Colours of Inorganic Salts 

In continuation of the letter published m Nature, 
fc^oL 125, p 163. Feb 1, 1930, we wish to report that 
i,b«>rption spectra of vaiiours of chifomio chloride 
%nd ferrous chloride were taken at temperatures of 
1000® C to 1400® C in the vacuum furnace in order t6 
jest tho theory postulated in the above commimioa- 
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tion These substances were chosen because, accord- 
mg to information available m standard chemical 
literature, they do not dissociate within tho tempera 
tur© range mentioned and still yield suflfloient vapour 
for absorjition work 

It was found that chromic (hloride yields a number 
of absorption bands at \4100 A and ferrous chloride 
at X4350 A These bands we asenbe to and 

Fe^+, and they are due to magnetic transitions in the 
d* and shells of these elements In addition, wo 
obtain continuous absorjition, beginning from X3000 A 
and extending to the limit of our a]>paiatU8, namely, to 
X2200 A We ascribe this continuous absorption to 
the Cl" ion 

This later conclusion is shaiply at variance with 
the intorjjretation put by Fiancle and his students on 
tlie absoi ption spectra of vajMiurs of saturated! hlondes 
of monovalent elements like wdium and potassium, 
etc They observed that with these vapours ab- 
soii)tion begins near X2900 A , and mterjiieted this 
os indicating tho photo dissociation of sodium chloride 
into neutral Na and neutral Cl, that is, hva ei^uals heat 
of dissociation of NaCl molecule, which was obtained 
fiom consideration of a Bom cycle, vu being the 
frequency at which absorption begins But vapours 
ol almost nil chlorides show absorption iieai X3000 A 
(U 18 not possible to locate this point with any degree 
of precision within 200 A units), including tho vapours 
of magnesium, aluminium, and silicon chlorides, 
which show no bandenl absoiption, and by cluomic 
chlonde vapour and feirous cJiloiido vaixiur, wluch 
show band absoiption In these cases, tho energy 
lelations (correlation between hva and heat of dis¬ 
sociation) as obtamofl fiom consideration of a Bom 
(yolo fail entirely W© are therofoKs led to the con 
elusion that tho continuous absorption is due to tho 
vibiation of tho eleition in the Cl" ion, bub whether 
it leads to dissociation of a kind postulated by Franck 
cannot yet be answeretl definitely 

M N Saha 
b C Deu 

Department of Physics, 

University of Allaliabad, 
hob 12 


Transplantation of Portuguese Oysters into 
South African Waters 

It is now well known that the occidental loss 
of a cargo of Portuguese oysters (O angulata) in 
the Bay of Arcachon in 1866 resulted m this oyster 
estabhsliing itsolf m the locality m a now environment 
Arcachon now produces hundreils of millions of O 
angulata annually The possibility of suecossful trana 
plantation of this species is therefore proved If on 
occidental transplantation can bo successful, it would 
appear that deliberate transplantation may be equally 
successful pioviiled a camful selection of the ground 
b© made 

During a recent review of tlie disti ibution of oysters,^ 
it was noteil that oystei proilnotion on th© South 
Afnoon coast appears to bo infinitesimal in comparison 
with tho apparent potentialities Th© hydrographical 
conditions of the south oast coast of Natal would 
seem to bo eminently suitable for the spawning and 
growth of the Portuguese oyster, a form wfiich is ^sent 
from this ref^ioti It is suggested therefore, that an 
exjienment m the transplantation of this speoie^ might 
b© as beneficial to Soutn Africa as an unpren>ochtated 
one has been to France O angulata occuw On the 
north west coast of Africa and possibly more iputherly, 
Its absencje from South Africa may be due the set 
of the relatively cold Benguela or Antarotio ourr©nt on 
the south-westerly shores * The PortugueM oyster 

n2 
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requires relatively warm conditions (68® F or more) 
for spawning and good growth » thus it is not unhkely 
that the general conditions intervening between the 
north west and the south of Africa have acted as a 
natural barrier to the spread of this species of oyster 
m a southerly direction 

It 18 not improbable, thoroforo, that tho artihoial 
transplantation of the Portuguese oyster into South 
Afncan waters might odd a valuable economic pro¬ 
duct to that region 

Whethei puvate individuals would imdertake an 
exjionmental venture of this kmd is somewhat doubt¬ 
ful, and tho Union Government would probably have 
t^) finance the experiment, at least in its early stages, 
if after due consideration the undei taking were con 
sidoretl economically promising It la possible that 
transplantation knight bo successful, but tho experi 
ment an e('onomic failure, unless the economic factors 
are carefully borne in minrl J H Outon 

The University, Liverpool 

‘ NATUKB, 123, P «!, Mar 2*1, 1029 

* J M Marclmnd lUiKjrt No 7, anil Mar lllol Siirvo>, iJuloii 
of South Africa June 1020 


Deep Focus Earthquakes 

In a repoi*t, issued by the Air Mmistry and in 
eluded m Nature of I ob 28 (p 320), of an €>arthquake 
which was registeied at Kew Observatory on Feb 20, 
it was stated that the shock originated from a fodis 
about 260 miles below the normal depth It may bo 
of interest to explain how it was possible to obtain this 
information from the rwords of a single station 

Tho fuBt mdication of deep focus was obtained from 
the comparatively feeble development of the surface 
waves H Jeffreys and others have pointed out that 
on theoretical grounds the amplitudes of surfewe waves 
should fall off very rapidly with incieasing focal depth 
For normal earthquakes the ratio of tlie maximum 
amplitude (as it appears on a Galit/iri seismogram) of 
the surface waves to the amplitudes of the preliminary 
impulses IS about 10 or 20 lor tho disturbance m 
question, the ratio is only about unity It is difficult 
to rocogmse any well defmeKl maxuna on the records 

Tlie SIM ond indic ation is hosed on the rosultw of 
an investigation which I have just completed and of 
which a oetailed account will be jmbhslied shortly 
This research liew shown that for eaithquakes of deep 
origin, additional phases may be pnKlucod by roflne 
tion at points neai tlie epicentre To distinguish these 
waves from tho oidinaiy leflectwl waves, PP, iSVS\ 
etc , I have called them pP, sP, ot^' The times 
of tionsit have been calculated foi various depths of 
focus Some of tliese supplementary phases were 
reoognisf'd on tho Kow recoids of t he shock on Fc b 20 
and confuTned tho belief that the focus was abnoiTnally 
deep The estimate of the ilepth was obtained from 
tho tune intervals, which are as follows (F u os re< orded 
at 5 h 44 m 22 s GMT) 


Ob»urvtsl Catculattid 

M 8 MB 

pP~r 1 19 1 24 

sP-P 2 2 2 4 

S-P 9 19 9 20 

eP-^P 11 47 11 48 


The calculated times are those omtesponding to an 
epicentral distance of 77 6® (6370 irulee) and a depth 
of focus of 0 06 of the earth's radius (that is, 250 miles), 
greater than normal « 

' F J SCBAJSH 

Kew Observatory, 

Richmond, Surrey, 

Mar 2 
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The Audibility and Lowormoet Altitude of the 
Aurora Polaris 

From Ins very interesting 8Micount of the vanous 
observations on the aurora borealis, Frof S Chapman^ 
concludes that doubt still exists regarding the audi¬ 
bility and low altitude of some aurorse 

On Aug 10, 1928, I was at Fort Smith on Slave 
River m tho (Canadian north west (lat 60® N ), and 
witnasswl a i-emarkable auroral display in the evening, 
abc^ut 11 p M In rny notes at tho time, it was likened 
to waving curtains illuminate^l by a slowly moving 
searchlight The day liad boon uncomfortably warm 
and the auroia was a surprise, as I had always con¬ 
nected it with low tomporatures It was also quite 
different fiom tho aurora* I hofi seen in Nova Scotia 
many years before 

In the constantly changing tints of this aqrora, 
gieen and, to a loss extent, yellow wore tho most 
conspicuous colours Time after time these coloured 
streamers mo\ed slowly across the sky, frequently 
almost hoii7ontally, each one gradually glacketung 
speed until it came to rest, and its movement was 
olciarly accompanied by a low hissing oi swislung 
sound like that of gas escaping fi’oin a tap under 
pressure The sound, too, gradually died down with 
slackening spoed of tho streamei Several of us 
watched this display for more than an hour We were 
on the dock of a small steamer at the riverside, from 
which tho bank slojied steeply upwaivls for some 
hundrofls of feet Tins afforded some basis for 
estimating tho height of the auiom, and it seems 
certain tliat it could not have been greater than a 
fraction ol a mile The fact that there waa no per¬ 
ceptible lag between sight and sound, shows that the 
distance could not have been great 

hinally, this aurora was in striking contrast with 
othei's vliidi I luui witnessed os a youth m Nova 
Scotia m wintei These ‘ northern lights as I 
remembei them < onsisted mainly at least of white 
light, and were often like the streamers from search¬ 
lights projcM tmg upwards into the sky They were 
sometimes accompanied by low crackling sounds, and 
gave tho iinpression of being far away to the north 
ward Thus it appears clear that there are two quite 
distinct types of auroia R Rikioces Gates 

King’s College, London, 

Mar 9 

‘ NAT0RB, Mar 7 1931 p 341 

Faraday Relics 

The Institution of EleotriCRl Engineers and the 
Royal Institution are combining to commemorate, m 
September next, the centenarv of Faraday’s discovery 
of electromagnetic induction, and m connexion with 
the celebrations an exhibition is being arranged at 
the Albert Hall 

The Royal Institution is contributing to this ex 
hibition Faraday’s original apparatus euid illustrations 
of his ex|ieriment8 In addition, it is hoped to arrange 
at the Royal Institution itself a smaller exhibition of 
rebes of a more (lersonal character 

Tlie Managers of the Royal Institution would bo 
glad to hoar of ^rsonal relics, apparatus, and manu¬ 
scripts of Faraday and those who possess any such 
objects and are willing to lend them for exhibition 
are asked to communicate with the Generid Secretary, 
Royal Institution, 21 Albemarle Street, W 1 

W H Bbago 

, (Director) 

The Royal Institution, 

21 Albemarlo Street, London, W 1, i 

Mar 18 
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Oceanographical Expedition of the Dana, 1928-1930 ♦ 

By Prof Johannes Sohmidt, Ph D , D Sc , 
Carlsberg Laboratory, Copenhagen, Leader of the Expedition 


The DiSTEiBtmoN of NESsonBAMPHUitt 
A New Genus op Oceanic Eels 

4 S a biological example I may refer here to a 
xjL new genus of mIs^c eel which I am desonb 
ing elsewhere under the name of NessorhamphiLS ^ It 
ts readily distinguished from other eels by the spatu- 
late snout—so that seen from above it reminds 
one somewhat of the elongated beak of a duck— 
and the hind margin of the caudal fin, which is not 
rinded (Fig 4) 

For several years I have known Nessorhamphus 
from the Sargasso Sea of the North Atlantic, our 
collections containing all stages from the egg and 
tiny larva up to adult specimens The larv® are 
specially numerous , they occur in thousands and 
are thus well suited to the de¬ 
termination of the distribution, _ 

especially the breeding areas 

Du nug the Dana *s voyage 
round the world we discovered 
that Nessorhamphus also occurs 
m the other oceans, in the Pacific 
as well 08 in the Indian Ocean, 
and the details of its distribu¬ 
tion seem to me of so much in¬ 
terest that I propose to discuss 
them briefly hero, even though 
the collections ore not yet fully 
worked out In the western port 
of the Indian Ocean, around 
Madagascar, we found both larvce 
and adolescent specimens of 
Nessorhamphus Closer exomina 
tion showed that they stood so 
neorN %ngolfianusoi thoSBTgfi&&o 
Sea that they must be referred to this species , at 
the moat, it can only be a matter of subspecific 
difference Comparison of the following averages 
of several important numerical characters ui 200 
larva) from the North Atlantic and 70 from the 
Madagascar region proves this 


The most obvious character is a deep black, 
well marked streak extendmg along the middle line 
ventrally from the head to somewhat past the anus 
(Fig 4, B ), this streak is wanting m N tngoljiamts 
N Dance also differs in other characters , thus, 
the snout is relatively shorter and the distance 
between front of dorsal fin and the vent relatively 
longer The numerical characters also show differ¬ 
ences The number of vertebree in one of the 
specimens from Sumatra was found to be 137 
(corresponding to 138 myomeres m the larval 
stage), whereas in 100 larvee from a station m the 
Sargasso Sea the myomere numbers varied from 
160 to 150, and in 65 specimens from the Madagascar 
region from 149 to 158 

In the Indian Ocean we found Nessorhamphus 




yassorhampAus 

it%goCianu$ 

Total 

No of 
Myomeres 

Preona] 
No of 
Myomerw 

Postannl 
No of 
Myomeros 

large I 
lUood 1 
vessel on i 
Myomere 
NO 1 

North Atlantic- | 

154 06 

120 28 

33 79 

75 3 1 

Indian Ocean I 
around Mada 
gasoar 

153 91 

120 69 

33 06 

75 a j 


On the other hand, to the west of Sumatra, in 
the neighbourhood of the equator, the Dana 
obtained two adolescent specimens (m addition to 
larvie) of a Nessorhamj^%ts which was seen at the 
first glance to be different from N tngolfianus, 
and which I am introducing into iobthyologlcal 
literature here under the name of Nessorhamphus 
Dance, nov sp 

* Ooati&tted txom p 440. 
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I’lQ 4 Nei(fiorhitmt*htu tngoljiatiun ToIih SthnilJt (4) \e^gtfrftamphuM Oantr Jnha 

Stliniidt {It} aiUti anil Miitr-xl views (/4) g[»c(iiTi(n 128 nuu In InncLh, from Um 
San*a*wo (^) apettiiun lUJ mm m ktiRth from th< Indlnn Otum west n( 

Sumatra Drawl ngn hv Or A ' Unlntf 

Dance not only west of Sumatra but also on both 
sides of the equator farther west, in the waters 
between the Meddives and Seychelles , and in speci 
mens from the equatorial pails of the Indian Ocean 
the number of myomeres vaned between 135 and 
145, thus showing a range of variation similar to 
that of Nessorhamphus ingolfiamis m the Sargasso 
Sea and round Madagascar 

In the Pacific we found Nessorhatuphus Dancp 
in the equatorial belt north of New Guinea and 
Celebes, etc , the number of myomeres varying here 
between 136 and ] 45 f Nessorhamphus also proved 
to occur in the south Pacific along tLe whole 
stretch from the Marquesas to New Caledoma and 
the north-western part of the Tasman Sea, but 
this was not N Dance It was a form which 
approaches N xngdlfianus, both in its high number 
of vertebreo and the absence of the ventral streak 
which charactenses N Dance | 

Turning now to the third ocean, the Atlantic, 
no specimens of Nessorhamphus wore found by 

t For twenty‘•even BpocimenB Uie MveroM oorrwpoadlnii to thoM 
given In the previous table were 140 37—112 19—28 19—72 04 

1 The number of myomeres varied fn Six specimens from 162 to 182, 
but In such a small number of spodmens this 1 ** 

that possibly a ralxtute of two forms Is present 


Is such a wide rang* 



488 


NATURE 


[March 28^ 1931 


the Dana in the southern portion, from the Cape 
towards Aseension, but in the neighbourhood of 
the Line, on both sides of this, a few larval speci¬ 
mens wore found which proved to belong to Nesao- 
rMmjphns DancPy with the number of myomeres 
varying from 136 to 146 

The distribution of the genus Neaaorhamphua is 
summarised in the accompanying chart, Fig 6 This 
is based on the occurrence of larvae and thus repre 
sents the breeding regions As in all eel fishes, 
these are restnet^ to the warmer parts of the 
oceans For the rest, the most characteristic 
features of the distribution may be summed up 
08 follows 

1 Both main species, NeHsarhnmphus Dante and 


graphical conditions also recall to some extent 
those of the Sargasso Sea I have not much doubt 
that N tngolfianus extends from Madagascar across 
towards Australia, and that N Dame occurs from 
New Guinea far to the east in the equatonol belt 
From our investigations of the home fishes we 
know what great importance the hydrography, and 
especially the tcmi)erature, has in the distribution 
of the chfferent species, more especially at spawn¬ 
ing time In 1909 I illustrated this in the case of 
the North Atlantic species of Gadoids, and demon¬ 
strated that it IS the varymg temperature require 
ments m the different species dunng the spawning 
period, when the species are specially sensitive, 
which determines the situation of the spawning 



Fifl ^ Dialrlbiithin of tho larveo of inyo(^itnu« Jolia SUiiiiblt sliaded ol ^eHmr}uimphu» Dnno', 3o\\% SchmbU blaik 

(oRch InrliidliiK aubaperleti ra<ws) Tbe flgiircH donotv immb< r of myompres 


A ingoljianns (each including subspecies or laces) 
occur and spawn in all three oceans 

2 In each of the oceans the two species are 
distnbuted in the same manner, with regard to 
latitude, as in the other two oceans Thus, 
Neaaorhamphtis Dance occurs in a belt about the 
equator, whereas N uigolfiantia is found about the 
transitional circles, both on the northern and 
southern hemispheres We may call this type of 
distribution the latitudinal 

This 18 the actual distribution of the genus 
Neaaorhamphus so far as the Dana's mvestigations 
go Laroe regions of the oceans, however, in 
the North Pacific and South Atlantic for example, 
must be investigated before the picture is complete 
It would not be remarkable if it proved that the 
transitional region of the North Pacific contained 
a fish belonging to the form-series of N ingoljianua, 
or at any rate to a related species, for the hydro¬ 
graphical ronditiojjs there, at least in the western 
part, greatly resemble those df the Sargasso Sea 
One must similarly take into account the South 
Atlantic m the neighbourhood of the transitional 
circle, especially its western part, where the hydro- 
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grounds and thus right away the distiibution of 
the different species * Also, there can be no doubt 
that in the case of the oceamc fishes it is also the 
hydrography—mokmg allowances for the histone 
factors—which deternunes the breeding areas of 
the species and thus in the first case their dis 
tnbution 

Now, large and charoctenstic differences actually 
occur between the equatorial zones and the zones 
about the transitional circles in hydrographical 
characters, both in the upper and intermediate water 
layers, where the propagation and larval develop¬ 
ment of Neasorhamphua take place This applies 
to the temperature, salimty, oxygen contents, etc , 
and it cannot be doubted that such differences, in 
conjunction with specific demands on the environ¬ 
mental conditions, determme the spawning regions 
and distnbution of the two NeaaorfiampJma species 

The further examination of the Dana matenal 
will presumably bnng to bght types of distnbution 
other than the latitudinal, as m Neaaorhamphus , 
but this will undoubtedly be found again m many 
other cases, possibly with even greater oleamecw 
in other cosmopolitan genera of oceamc fishes, 
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especially in those which contain several mam 
species, and, m contrast to the eel fishes, are not 
restnot^ to the warm zones but also occur and 
spawn in r^ona of lower temperatures 

The above information regarding Nessorhamphua 
may be taken os a first example of what may be 
reached from two months’ work, dealing with the 
Dana material from the point of view outhned in 
the beginning—that is, by using biometric methods 
and including the large larval material Without 
the latter, from the study alone of the quite few 


phenomenon * As the projected course of the 
Dana in its woild cruise m (September 1928 lay 
across the Pacific from Panama to New Caledonia, 
one of the prmcipal hydrographical aims of the 
expedition, us planned by its leader, was the 
investigation of the mimmum diatnbutionj, of 
oxygen towards the west 
The result of these investigations, which were 
undertaken in the months of September, October, 
and November 1928, is displayed in Fig 6, which 
shows the oxygen (listnbutu)n m a section from 
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adult specimens available, we should not have 
understood in the least the j^uliar features of the 
distribution of the genus Even if a great deal is 
still wanting, it is certainly not a common thing 
in natural history, along with the description of a 
new genus, to be able to give so much regarding the 
diatriDution of its species 

OXYQlBN IN THE TrOPIOAL PaOIFIO 

By HjtiiOE Thomsen, Hydrographor of the 
Expedition 

On the 1921-22 exp^tion with the Royal 
Damsh Research Ship Dana the remarkable fact 
was discovered, at several stations m and close to 
the Gulf of Panama, that the sea water oontamed 
practically no oxygen at a depth of c 400 m , 
but at that time there was no opportumty of 
following up the horizontal distribution of thi^ 
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Panama to the south point of New Caledonia, 
the position being given on the route chart, Pig 2 
The figures on the curves denote the percentage 
of oxygen observed, compared with the quantity 
of oxygen which would l>o found in the water if 
it were saturated with oxygen The smallest 
quantity was found in the Gulf of Panama at a 
depth of 400 m and amounted to 0 03 cc of 
oxygen per litre of sea water, corresponding to 0 5 
per cent saturation This minimum extends west 
wards from the Gulf of Panama, always with 
nucleus about 400 500 m , but with steadily nsing 
amount of oxygen As far as long 125 W the 
minimum value still remains less than 10 per cent, 
and up to c long 140'" W loss than 20j^r cent, 
but about long 148° W ^ that is, near Tahiti, the 
minimum ceases to be apparent in the saturation 
percentage 

Consideration of the section shows, further, that 
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it may be divided naturaUy into two portions 
with the boundary about Tahiti In the eastern por¬ 
tion the amount of oxygen diminishes very rapidly 
with the depth down to the minimum at 4()0 500 m , 
thereafter increasing again towards the bottom, 
whttro increasingly lugher values are obtained the 
farther one goes westwards 

On the other hand, in the western portion of the 
section wo find a slower decrease m the amount of 
oxygen with the depth, until a minimum is reached 
at c 2000 25(X) ra , after which it again increases 
CTadually towards the bottom This mimmum, 
however, is not nearly so well marked as the 
mmimuifi in the eastern portion, the saturation 
percentage not going below 40 per cent Thus, 
whilst the saturation percentage in the western 
portion IS everywhere greater than 40 per cent, 
throughout the eastern portion it is less, with the 
exception of a surface layer of small extent and the 
bottom water in the part of the section which hes 
west of long 120° W 

These conditions agree well with wliat one might 
have exjiectcd beforehand In tropical seas, with 
high temperature and relatively low sahmty at 
the surface, the density of the surface water will 
be so much less than that of the layers below that 
the descent of oxygen to the latter by vertical 
convection currents cannot take place An addi¬ 
tion of oxygon to the deeper layers in the equatorial | 
zone must therefore come from mendional currents/ 
which will be deflected westwards with the earth’s 
rotation and thus come to have a stronger influence | 
m the western than m the eastern portion of the 
ocean Hence the supply of oxygen will be 
greatest in the western portion, in agreement with 
the above section 

It may be noted, however, that this section does 
not follow the same degree of latitude, extending 
os it does from lat 7° N in the eastern portion to 
lat 23J°S in the western portion If the indicated 
supply of oxygen to the equatorial zone takes place 
from the south, as the available hydrograpmcal 
data suggest, this m itself would cause the western 
portion of the section to oontam more oxygen than 
the eastern portion, and we should expect that a 
Bootion due west from the Gulf of Panama would 
oontam less oxygen than the foregoing Other 
observations indicate that this view is very prob¬ 
able For example, the American Carnegie E:n)edi- 
tion, working m these waters a year after the Dana 


found an oxygen mimmum of 0 5 to 1 per cent tp 
depths between 100 m and 400 m at c iat 12° N 
and long 137° W ^ This mimmum is of the same 
dimension as that found by the Dana expedition 
at Panama and considerably loss than the minimum 
measured by the Dana on the same d^^ree of longi¬ 
tude but some twenty degrees more to the south 
In July 1929, when the Dana expedition was 
working in the waters north of New Gumea, an 
oxygen minimum of 27 3 per cent was found m 
400 m at lat 3° 40' N and long 137" 40' E These 
observations afford strong support to the view 
that the layer poor in oxygen, which was first 
noticed by the Dana m 1922 in the Gulf of Panama, 
18 centred about lat 5° to 10° N and extends at a 
depth of about 400 m right across the whole 
Pacific, though the minimum becomes less marked 
the farther we go westwards, yet still about 27 per 
cent in the westernmost part It is worth remark¬ 
ing that this oxygen minimum has about the same 
geographical distribution as the equatonal counter¬ 
current The existence of the very poor oxygen 
layer under the latter shows that in these depths 
the currents with a meridional component must be 
extremely weak 

In conclusion it may be mentioned that a some¬ 
what similar oxygen distribution was found m the 
tropical part of the Atlantic in 1926 by the German 
Meteor Expedition,® and, though less strongly 
marked, in 1921 by the Dana along a section from 
Cape Verde Islands to Cayenne® Further, an 
intermediate oxygen jonmmum W6ks found by the 
Dana in the tropical Indian Ocean dunng the Cir¬ 
cumnavigation Expedition in 1929 There seems 
to be no doubt, therefore, than an intermediate 
oxygen mimmum extends as a belt round the globe 
in the equatonal zone 

^ V^dtrxMk AM T>aH*h Nat Fur , voi 90, p 371, Copenhagen, 

* See inter alia ** The Dlitxlbutloa of the Pelagic Fry of the Gadoid* 
In the North Atlantic from Iceland to Spain (ConieU IntematioMU 
pour rExploration <U la mer, vol 10, No Oopenhagen, 1900) 

■ Jolui Schmidt, On the ContenU of Oxygen in the Ocean on both 
sides of Panama {Scienee, June 6, 1026) /rfem. Introduction to the 
Oceanographical Reports " The Danish Dana ^podittons, 1920-22, 
in the North AUantlo and the Gulf of Panama Copennagen and 
l.oQdon, 1920 

* Department of TerrestrUl Magnetism Carnegie Institution of 
Washington EeporU and Communteations to Seetum of Octimography 
Washington D C, June 30, 19^ 

* H wattoubeM, Die DurohlUftung dee AUanttochen Oieans ** 
{JoutTud du ConmllnUmational, vol 4, No 1, Copenhagen, 1929) 

* J F Jacobeem Contribution to the Hydrography of tbe North 
Atlantio* The iMoiih Da«o Expeditions, I920-22, in the North 
Atianttc and the Oulf of Panama No 8, Copenhagen and London, 
1929 Jobs Schmidt, **IotroductJoD to tbe Oceanographical Reports *, 
ib%d, No 1, Cdpenhaw and London, 1929 


The Nature and Scope of Physical Science * 

I 


By Prof Hkebbet Diholb 


S CIENCE may be defined as the recording, 
augmentation, and rational correlation of 
those elements of our expenenoe which are actually 
or potentially common to all normal people The 
phnue cannot boast of elegance, but for clear 
thinking, rigidity and conciseness are the important 
considerations 


* Substance of a course of four lectures delivered at the Royi 
IhSUtatlOQ OQ Jan 22, 29 Feb 5 and 12 
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To prevent excessive misunderstanding, some 
explanations are necessary, which limits of spaoe 
compress to the barest muumum By‘expenenoe^ 
IB meant everything of which we are oonsoious 
except rational oonoeptions Experiences ‘ common 
to ail normal people' may for praotieal purposes 
be thought of as observatioiis made by means of 
the senses, but smoe what fits them for emenUSe 
disouBBion IS not the way m whM we get them 
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but the fact that they are universal, the more 
genenU descrij^on is preferable By expressing 
the data of science as expenenoes and not as the 
external world giving nse to them, we evade the 
problem of the objectivity of that world , that is a 
problem for philosophy, not for science Fmally, 
the word * potentially ’ is inserted m the definition 
merely to include observations which might be made 
but are not, it is not a loophole for the admission 
of hypothetical experiences which future develop¬ 
ments of the human organism might make possible 

The definition limits science only in respect to 
its data and its purposes , it imposes no hmitation 
on method As a historical fact, of course, science 
iAs almost mvanably restricted itself to the 
famihar processes of observation and experiment 
for the accumulation of its data, and to abstraction 
and hypothesis for their rational correlation It 
18 conceivable, however, that science might be 
advanced by other means, for example, clairvoy¬ 
ance , but 11 such means are employ^, their mdi 
cations must always be confirmed by common 
observation before they are accepted as a part of 
science 

Nevertheless, m the history of science, the 
methods of abstraction and hypothesis have been 
of the utmost importance, and the significance 
of physios at the present day has, I thmk, been 
widely misunderstood through a misapprehension 
of their essential nature Let us look at them a 
little more closely 

Abstraction is the detection of a common quality 
in the characteristics of a number of diverse observa¬ 
tions , it IS the method supremely exemphfied in 
the work of Newton and Einstem Newton, for 
example, gave us * laws of motion * Now, motion 
18 not an experience , what we observe are moving 
bodies Motion is an abstraction, a quahty con¬ 
ceived to be possessed by all moving bodies, how¬ 
ever much they may differ in size, shape, colour, 
beauty, virtue, or anything else The laws of 
motion express the characteristics of tins common 
quality, and they are therefore a rational means of 
correlatmg a vast body of common expenence 

A hypothesis serves the same purpose, but in a 
different way Tt relates apparently diverse experi¬ 
ences, not by directly detecting a common quality 
m the expenenoes themselves, but by inventing a 
fictitious substance or process or idea, m terms of 
which the expenences can be express^ A hypo¬ 
thesis, m bnef, correlates observations by adding 
something to them, while abstraction achieves the 
same end by subtracting something For example, 
to correlate the motion of Uranus with that of the 
other planets by abstraction m the year 1845 would 
have been a temfying busmesa The simpler plan 
was adopted of supposmg the existence of another 
planet which, with Uranus, obeyed the laws of 
motion abstracted from the behaviour of the more 
famihaf planets, and the problem was solved 
, .A hypothesis of this kind can be proved to bo 
trueThat is, of course, what occurred m the 
example just given, which led directly to the dis¬ 
covery of the planet Neptune But there are other 
hypoUieses which cannot be thus verified, fqr 

NO: 3204, Von 127J 


example, the supposed birth of the planets throwh 
the infiuence of a passmg star Ihis is not the 
only, nor at the moment the most conapiouoaB, 
type of unvonfiable hypothesis, but we shall return 
to this pomt later 

The mental processes involved in abstraction 
and the formulation of hypotheses can be traced 
back through the ages At the begmnmg of modern 
physics, however, only the method of abstrao 
tion was employed Newton was the sworn foe 
of hypotheses The elements of his philosophy 
—mass, force, absolute space and tune—were 
abstractions from observations, ui terms of which 
the processes of the physical world were described 
He always strenuously opposed the imputation 
that he employed hypotheses, and although nowa¬ 
days it 18 commonly stated that gravitation, for 
example, is a hyqx)thesis, it could be shown, if 
space permitted, that it expresses nothing more 
than IS actually contained m observation , that is, 
it 18 an abstraction The same method has now 
been applied to a more extensive field of observa¬ 
tion by Einstem, and the theory of relativity is a 
pure abstraction after Newton’s own heart The 
equations of the electro magnetic field, the principle 
of the conservation of energy, and the second law 
of thermodynamics are other examples of abstrac¬ 
tion in phjrsics 

The great influence of Newton dominated the 
activities of physicists and mathematicians dunng 
the eighteenth century, and the progress of that 
time 18 summed up partly in the successful appbea- 
tion of his principles to detailed phenomena and 
partly m the reformulation of his essential ideas 
into alternative expressions more convement for 
certain calculations Hypotheses were at a discount 
But, fortunately for science, other influences were 
independently at work which, ao far as physical 
science is concerned, found the most effective 
medium of operation in chemistry Chemistry, 
no less than physics, had throughout the Middle 
Ages been lield back by the arbitrary afloptzon 
of ‘ principles ’ and * occult quabties but it had 
suffered no martyrdom such as had canonised physics 
and astronomy m the person of Calileo It had 
therefore no need of a formal body of doctrine, and 
while it could profit by the purifymg influence 
of the great physicists, it could also regard with 
tolerance what to them was heresy Consequently 
we find chemistry freeing itself from superstition 
more gradually than physics, but at a smaller cost 
Thus, while Newton was declaiming against hypo¬ 
theses, Stahl was conjunng up the spint of phlo¬ 
giston which was to direct chemical progress for 
the next hundred years This freedom of chemistry 
to be influenced, but not controlled, by the mathe¬ 
matical revolution is of the utmost importance, for 
by the gradual merging of the two sciences mto 
one, physios has slowly become emancipated from 
the restrictions which Newton imposed, although 
whether she has done so without sacrificing ttie 
principle for the soke of which he imposed them 
IS a matter of grave doubt 

I have neither space nor knowledge to trace in 
detail the introduction of hypotheses mto phymoa 



NATURE 


492 


To illuHtrato the process, however, here are three 
quotations from representative men of science, 
covering the period from Newton to the present 
time and separated by roughly equal intervals 
The fiist 18 from Newton himself (1(1H7) “ I frame 

no hypotheses For whatever is not deduc’d from 
the phflcnomena, is to be called an hypothesis , and 
hypotheses, whether metaphysical or physical, 
whether of occult qualities or mochamcal, have no 
place in experimental philosophy ” The second is 
from Laplace (1790) I will suggest an hypo¬ 
thesis which appears to me to result with a great 
degree of jirohability, from the preceding pheno¬ 
mena, which, howevei I picscut with that diffi 
donee, which ought always to attach to whatever 
IS not the result of observation and computation ” 
The third is from Kddmgton (1926) “ Care is 

taken Uy provide ‘ macroscopic ’ equations for the 
human scale of appreciation of phenomena as well 
as " microscopic ’ equations for the microlxi But 
there is a difEerence in tlie attitude of the physicist 
towards theso results , for him the macroscopic 
equations—the large scale results—are just useful 
tools for scientific and practical progress , the micro 
scopio view contains the real truth as to what is 
actually occurring ” The direction of development 
IS obvious, and ite validity is the most vital ques 
tion, both for the philosophy of science and for the 
apphcation of scientific uleas to other departments 
of thought, at the present time 

The introduction of the atomic hypothesis into 
physics raises the question of the significance to 
be ascnbecl to hypotheses which postulate entities 
(such as atoms and electrons) which are essentially 
unobservable I think the conclusion is inescapable 
that such entities can be regarded only os concepts, 
possessmg no properties and subject to no laws 
other than those which are necessary and sufficient 
to enable them to correlate observations The 
question whether they are real or not is already 
answered in the designation of them, for we can 
scarcely reganl anythmg as real, in the sense in 
which observed existences are real, which is essen¬ 
tially unobservable If we adopt such hypotheses, 
therefore, we have perfect freedom to shape them 
as we please, provided they achieve the end for 
which they were created We are not bound to 
give them the characteristics of phenomena They 
are employed for rational correlation and are not 
admissible to experience they must therefore 
have rational properties, but not necessarily 
sensible ones 

This, however, was overlooked by the physicists 
of the early twentieth century, who appeared to be 
faced by an irresolvable dilemma in the mability 
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of the atom to emit radiation without self-destruc¬ 
tion The position was that either the solar system 
model of the atom, to which the development of 
the atomic hypothesis had apparently inevitably 
led, or the laws of electro-magnetism, abstracted 
from phenomena, had to bo left out of considera¬ 
tion if the atomic hypothesis was to be extended 
to include the interaction of matter with radiation , 
and physicists in general were willing to abandon 
neither Why was this ^ 

It was simply that they did not realise the 
essential character of a hypothesis The atoms, 
being hypothetical umts, were in their hands M 
mould to the dictates of their imaginations, and 
they did not know their own freedom They 
thought of atoms, not os hypotheses but as poten¬ 
tial phenomena and therefore necessarily subject 
to the laws already established for phenomena by 
the method of abstraction The process began 
when atoms were first mtroduced into physios 
At that time they were supplied mstmotively with 
mass and the other Newtonian abstracted quaUties, 
and the mi plication that they were potential pheno 
mena took such hold of succeeding physicists that 
by the twentieth century its arbitranness needed a 
genius to perceive it Fortunately the gemus, in 
the person of Neils Bohr, was at hand Bohr 
retained the solar system model of the atom, but 
absolved it from ob^ence to the laws of electro¬ 
magnetism 

This step of Bohr’s was the most significant in 
physical science since the introduction of the hypo¬ 
thesis of atoms What virtually it did was to 
establish the fact that the hypothetical atoms were 
pure conceptions that they belonged essentially to 
a different category from the facte of observation 
They were creatures of the imeigmation, to be 
formed into the imago of our fancies and restneted 
by whatever laws we cared to prescribe, provided 
only that when they behaved ui accordance with 
those laws they should reproduce phenomena They 
were removed from the realm of experience and 
deposited in that of reason 

Developments have succeeded one another with 
almost alormmg rapidity, but from the fundamental 
point of view nothmg new has happened The 
solar system model has gone and a conception 
devoid of any pictorial aspect has token its place, 
but that—if m so speakmg we may disclaim any 
disrespect to the bnlhant physicists who have 
organised the process—is but the ass’s kick at the 
d€^ lion Whatever formal doctrine physicists 
may profess, they exhibit in practice no more 
belief in the phenomenal reality of atoms than m 
the philosopher’s stone 


News and Views. 


Thx BudHoll Medal for 1930 of the Physical Society 
was presented to 8i^Ambrose Fleming at the annual 
general meeting of the Society on Mar 20 The 
medal is awarded not more frequently than once a 
year to persons who have contributed to the advance 
ment of knowledge by the invention or design of 
aoientific mstrumenta or by the discovery of materials 
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used m their constmetion 8ir Ambrose Fleming’s 
connexion with the Physical Society dates back to 
its very beginning, for he read the first paper at 
the inaugural meeting of the Society in Meuroh 1874 
In 1870, Sir Ambrose designed a special form of 
Btsiance balance for omnpanng standard coila, and a 
special form of standard cod oapidile of taking up 
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more quickly the temperature of the water in which 
it was plewjod than the fonn before m nee When 
practical incandescent electric lighting began, an<) 
tjuick and accurate workshop methods of electrical 
measurement became necessary, he meuie, in 1883, the 
first direct reading potentiometer set to road directly 
curient and potential la am}ieios and volts by moans 
of a standaid Claik or Weston cell Sir Ambi’ose 
also designed a form of wattmeter, with which he 
mode extensive researches on alternating cun cut 
transformer effitiencics, icported to the Institution 
of Electrical Engineers in 1892 Jn this papei he 
first suggested the use of tlie teim ‘power factor*, 
which at once came into everyday use 

When practical wireless telegrajiViy fust began 
under Marconi in 1898, no appliances were obtainable 
foi measuring wave lengths and frequencies In 1904, 
8ir Ambrose Fleming inventotl his cymometer, which 
provided a simple insfciument foi this purpose, capable 
also of measuring decicmonts and small capacities and 
mductanccH, and, in eonjunction with Prof Clinton, he 
also devised a lotatmg commutator for meosuiing the 
capacity of aierial waves and Ley don jars used in wuo 
less In 1004, he invented his now famous two olei tuxic 
thormionio valve, which prepared the way foi the 
hubsequent impiovcniont of the three eloitiode \alve 
which iti now the masU r weapon of the ladio engiiic*< i 
Between 1892 and 1895 ho lairied out, in conjumtion 
with the late Sir James Dewar, extensive reseaiches 
on the eloflru and magnetii proja^rtiPH of matter at 
low tomperaturos, and (levmed for this purpose special 
forms of resistance cod, condenser, and bridge and 
potentiometei for the measuiement of ronistanci^tt, 
inductive capacities, and thonno-electromotivo force 
He was the first to establish a laboratory for high 
fre^juency and radio measuremonts, at Univei'sity 
College, London, where he was professor of electrical 
enginoeiing for forty two years 

The British 8< lenco Guild has submitte<l to the 
Royal Commission on the Civ il Service a memorandum 
upon the structure and organisation of tho Civil 
Service, dealing with what it desciibes as a “ national 
impel fection ” The Guild points out that in many 
jiroseat day problems confronting Government De 
partments the technical ami scientific aspects are of 
jiaramount importance, and it is therefoie essential 
that an officer of the ‘ expert ’ class slionld bo given 
the fullest opportunity of advancing his views and 
opmiona, if necessary, in the pixisence of the ultimate 
authonty, namely, the Minister It a<couhngly 
advocates the development of the board system as it 
obtains m tho larger and more progressive industrial 
undertakings At the same time, tho Guild states 
that it IS nocessary, m order to attiact men of first 
rate scientific and technical ability to the Ciyri 
Service, that “ steps slioukl be taken to remove the 
idea that the status of the officers perfoiming scientific 
technical duties in the Civil Service is infenor to 
that of the admuustrativo and clerical groups ” 

The heads of the larger and more important pjro 
fessional, scientific, and technical depcirtments of the 
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Civil Service should the British Science Giuld claims, 
be given the status atcordeil to the highest admmis- 
Imtive officers The (Unld doubtless has in mmd the 
fact that theic aie some thuty ‘ adrninis 

tiHtivf * posts raM>iug a salaiy of £3000 per annum 
and a groatoi mimbei with a salary of £2200, there 
are only some thieo oi foui posts on tho piofessional 
Of scicfitifif Hide witii a salary of as much os £2500, 
the lomaindei icoeiviiig in evciy case less than £2000 
The (Juild furtliet maintains that the fa< t that an 
otticoi with uihnimstmtive gifts hajjpons to be n 
profcHsioiml man should not m practici'i liebai him 
from o^lnuiustiative pieforment Finally, it is urged 
that the tune is ripe foi a simphfitHl atiuctui-e for the 
technical stivices—using tlmt toim in the broadest 
sense- bascsl on their easi ruial iindeilying unity, 
namely the disiovn> and application of scientific 
principles foi the gooil of the commuuitv and the 
inirenseil efficiency of tlie siivues nflministeretl by 
the State, and in this connexion, reference is made to 
the })iof)OHalH fo? such a simplification winch have 
been put foi ward hv a Canadian RovnI Commission 
foi the assimilation to neven giados of an ‘ un 
iiefossanlv cumbrous*' stiuctuie of 203 si>pnrate 
professional, si lentihc, and technical grades 

Tut Commission appoiiiteil by Congregation m 
March 1930, to advise the Uiuvcisit^ of Oxford as to 
the best method of sci unrig 8u< li binary piovision ns 
ahai) be abreast of modern ro(|ijirements, has issuerl 
Its ix'port The lepoit is marked “ confidcntiar*, 
but its piineipal contents aio matters of common 
knowknlge, and aie now being freely disc ussod The 
only f'oHion of the repoit that directly affects the 
acieatifii interests of the Cmvorsity is that dealing 
with tiie 2 )resent conilition and future development 
of the Raddiffe Science Librai-y, now housed within 
the preeinctH of the Museum T)ie building known 
ns the Kadcliffe Camera wae the first home of the 
s( lentific and medical hbmry providwl and maintained 
uudei the bequest of Di Tohn Raili liffe m the early 
ilays of the eighteenth century In 1800, tho scientific 
and medical books weio removed, wuth tlio consent of 
the Radchffo Trustoos, to quart ns in the reiontlv 
eatablishwl Museum in the Parks, here they re 
mained until m 1901 the present budding tho gift of 
the Drape ih‘ Company, wtis complotwl and read> to 
receive thorn Since 1927, tho Science Library haa 
become the piopeity of tho University it is adminis 
tored by the Bodleian Curators, (he Rodcliffe Trustees 
contributing £1600 a yoai towauls its mamtonanco 
The Commission letKirts that tho present system is 
well adapted to tlio needs of woikers m science, but 
it iR consulertnl tiiat further accommodation for books 
and st^ff IS essential A prolongation towards Parks 
Roail and northwaid along it is reeommendcxl, tho 
extended building being roughly L shaped 

The British Arctic Air Route expedition in Green 
land haa sent a note, published m the Times of Mar 18, 
on its plans for exploration during the coming summer 
One of tho aeroplanes is badly damaged and the other 
requires some repairs, but both will bo available to 
relieve the party on the interior ice cap and to support 
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a party that ib to explore the coast regions to the north 
of the base on Semnlik fjord This party set out 
with dog teams ou Mar 14 to map the inland edge of 
the ICO free margin of the coast between Sonnilik fjord 
and Kangerdlugsuak fjord They arti travelling on 
the edge of the ice caj) and hope to explore a lofty 
inoimtainoiis area which the expedition sighted last 
year, at the head of the last named fjord This is 
approximately the region named Schweizor Land by 
Quervmn m 1912 It < ontains at least one peak more 
than 1 LOGO ft m height The coast of this stretch of 
land was inajiped in detail last summer A second 
party is to move south from tlie base, mapping the 
coast, which is httlo known, for about a hundred and 
hfty miles This party will travel i elativoly easily over 
the sea ice and otitain plenty of food from seals 
Somailik fjord is also to bo re surveyed Thus the 
entire expedition will be in the field dui ing the spring 
and summer montlis Mr H (J Watkins, the leadei, 
believes that if eui air route over Greenland to Canada 
proves feasible, it will cross the east coast between 
Angmagssalik and Kangerdlugsuak fjord 

On Mar 18, the Symons Memoiial Lecture was 
delivered before the Royal Motooiological Society by 
Comdr E C Shanklan<l, hm subject being “ Naviga 
tion from tlie Viking Peiiod to the Present Day m 
relation to Science and Meteorology Comdr 
Shankland sketcliod the probable ideas which lay at 
the back of the Vikings’ sdiemos for voyaging first 
westward then south wtvitward, and finally making 
voyages of more than 2000 miles Tlie information 
of climatic conditions existing in the ninth century 
which wo possess fixini reference to early literature 
provides an interesting possibility that there was an 
extremely dry period for several years As without 
precipitation there can bo no surface moisture and 
consequently ice, the presumption that many parts of 
north Europe, such as Greenland, now perennially ico 
covered, were dry anti oj>on for exploration, may have 
induced the Vikings to venture afield to some remote 
places overseas So miuh of the world’s navigation 
history has been made and adventure commenced 
m the North Atlantic (either from the British Isles, 
Bcandina\ion, or (bntinontal seaports), that the use of 
an elementary sextant to maintain the measurement 
of latitude by the polar star was, in Comdr Shankland’s 
opmion, used prior to tlie compass or lodestone m 
Europe Cargoes earned by ships are the product of 
the land, and any port enjoying trading facilities and 
relatione with the more habitable portions of the earth 
must be at an advantage if centrally situated The 
want of local knowledge of the weather in the North 
Sea and Irish Bca was probably the greatest meteoro 
logical event in our history, as it contributed towards 
the loss of the Spanish Armada and bo gave Britain the 
freedom of the seas Among modern practices, the 
Wind pressure on ships, and theMtiUty of the barometer 
in gauging the lifting power of salvage pumps m salvage 
operations, were ^plained 

With the current issue for ^aroh, enters 

upon the fifth year of its existonde Hiose who aie 
responsible for its publication hava earned congratu 
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lation and deserve every support AfUxqu%ty hae 
shown that it is possible to maintam a high level of 
ftoientific interest with a style and form which will 
appeal to the average educated reader In the current 
number, the editor takes advantage of the fact that 
his e<litonal notes are written in an oasis of southern 
Tunisia to discuss the pwjssible relation of the type of 
dwelling ot the troglodytes of the Matmata hills, 
twenty seven miles south of Gabes, of which the unit 
IS tlie single cave room, with the cave dwellers of 
palaeolithic times and the megalithic temples of Malta 
Mr Crawford contnbutes an article on *‘Histoncal 
Cydes ”, and Prof Elliot Smith deals with the dis¬ 
covery of primitive man m China Prof Gordon 
Childe lev lews the lesults of four years’ excavation 
at Skara Brae, Orkney, for which he mchnes to a 
Bron/e Age date Mr Stuart Piggott fliseusses the 
jinssihle oiigin of the Ufflngton White horse, on the 
basis of an interesting comparison with the horse 
design of early Iron Age coinage Mi C Hawkes’s 
paper on hill forts, based on evidence from such os 
have boon examined, is a pregnant study of distribu¬ 
tion, which illustrates both by its inclusions and its 
omissions the comments m our issue of Mar 21, 
p 429, on the need of on archBeological survey m Great 
Bntam and co ordination and co operation in futuie 
research 

Since 1874 the State of lUmom, USA, has < arried 
ou a State Laboratory of Natural Histoiy, which m 
1917 became merged witli the State Entomologist’s 
Office, to form the Natural History Survey Divwioii 
Many valuable papers have been published by the 
workers of the Survey and their predecessors, dealing 
m large part with the systematic characters of different 
grouim m the fauna of the State But more general 
pajiers, discussing, for example, the ecology of vari¬ 
ous types of coimtry, have also appeared frequently 
in the senes, and it is interesting to see that so long 
ago 08 1880, Stephen A Forbes, the present chief of 
the Survey, was wmtmg “ on some interactions of 
orgamsms ”, on the food of birds, on insectivorous 
beetles, and still earlier on the orustaoea oaten by 
fishes Since 1876, the BnUetxn has been published,, 
and now the Survey publishes a 29-page pamphlet 
eontaimng a ” Classified List of Pubhoations ”, in 
which the titles of all papers and reports not out of 
print are arranged under subject and author headings 
The endeavour of the State m publishing its reports is 
to increase and spread the knowledge of the plant and 
animal life of llhnois, and, with this end in view, the 
Survey is prepared to distribute its papers, so far as 
repnnts are available, to organisations and individuals 
willing to use them to stimulate further interest in 
natuial history as a feature of public education 
Those interested should apply for the Classified List 
of Publications to the Chief, State Natural History 
Survey, Urbana, Illinois 

Thk Lane Lectures on Expentnental Pharmacology' 
and Medicine for 1927 were to have been given by 
Prof Rudolf Magnus, of the University of Utrecht,^ 
but his untimely death that year prevented tha ful¬ 
filment of this plan Three of the five lectures con- 
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templated had^ however, been completed, and these 
are now published under the editorship of Prof P S 
Hanzhk m the Publications of Stanford University, 
Ualifomia (Medical Sciences, vol 2, No 3 1930) 

I'lie lectures are entitled “A Contribution to the 
Experimental Pathology of the Lungs “Choline 
as an Intestinal Hormone and “ The Physiological 
* A prion ’ and deal with certain aspects of physiology 
in which Prof* Magnus was interested and had carnod 
out investigations The monograph, however, con¬ 
tains, m addition, a biographical note by Dr H H 
Dale and a list of Prof Magnus’s works, compileil by 
Dr A de Kleijn, which cousiderably enheuice its value 
Prof Magnus will be remembered chiefly for two 
SJ^^^ligations the first, carried out at Heidelberg, 
showed that the smooth muscle ooats of the intestine 
retained their vitality and many of their activities 
when the oigan was suspended in. warm oxygenated 
Ringor Locke solution the second, earned out at 
Utrecht and occupying the greater part of his eighteen 
years at this University, on the factors controlling the 
changes of animal posture This work was published 
a few years ago in the great monograph, “ Khrper- 
stellung ” But the bibliography shows that his 
interest in pharmacological problems continued 
throughout, and in fact two of thorn formed the sub 
ject of the Lane lectures 

Thb diagnostic and therajieutic uses of the applioa 
tions of electncity m me(hcm© anti surgeiy are 
continually growing m value It is only recently 
that any attempt has been made to rationalise the 
eloctneal apparatus used in accordance with electiical 
engineering steuidoids We coiisidei, therefore, that 
tho paper on the medical and surgical application of 
electricity road by Dr Bernard Leggatt to various 
[■entres of the Institution of Electrical Engineers and 
published m the February Journal will prove very 
helpful He considers that the great value of this 
branch of electricity is not generally recognised m 
Grreat Britain In the diagnosis of disease, tho com 
bmed services of tho pathologist and ra<hologist aro 
responsible for about 96 per cent of all positive 
iiaguoses, hence it is surprising that on most hospital 
staffs these two specialists are not coneidoied of 
sufficient importance to have seats on the hospital 
medical committee The applications of X rays, 
which present the widest held at present both for 
diagnosis and the treatment of specific diseases, aro 
discussed at length Great differences of opinion 
exist as to the relative value of gas and electron X ray 
tubes These differences are easily explicable, when 
we consider the physics of the problem Any danger¬ 
ous electrical apparatus can bo installed m a hospital 
without supervision and operated by persons en 
birely ignorant of electncity, os, unlike workshops 
and faotonee, there are no Home Office regulations 
applicable The best methods of producing ultra¬ 
violet radiation and of measuring its dosage are 
feaonbed The use of high frequency currents to 
heat the tissues of the body to any desired degree is 
favourably commented on, and also the uses qf the 
ftlectiwardiograph Some of the electrical treatments 
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which have been suggested and are sometimes em¬ 
ployed are of questionable value 

TttE Report on tho Investigation of Atmospheric 
Pollution m the year ending Mar 31, 1930, lasuocL 
by tho Department of Scientific and Industrial 
Research, is a quarto pam}jhlot of 74 pages and 
costs (London H M Stationery Office) Ac¬ 
cording to it, tho average amount of solid matter 
wasliCMi out of the atmosphere by the lain, at the 
70 stations whore obsorvations are made, is slightly 
loss than lost yeai, but at 5 of them (in Burnley, 
Liverpool, Newcastle on Tyne, Rochdale, and Rother¬ 
ham) it still oxceods 760 tons per square mile per 
annum, while veiy few got less than 100 tons per 
squaie mile per annum When there ih no ram to 
wash it out, this matter is present m the atmosphere 
at the rate of 1 or 2 milligrams per cubic metro of air, 
and may be earned down tho wind for many miles 
In London and Glasgow, domestic fires account on the 
average for 76 per cent anil industries foi 25 per cent 
of this solid matonal Wlule in tho an, it obstructs 
the passage of light and particularly of ultra-violet 
light, and tho observations at Rochdale show that 
29 per cent of tho ultra violet light whicli roaches the 
outskirts of the town, where tho pollution is loss, is 
lost at the contro of the town, whore the pollution is 
greater 

A tHiiWicAn hbraiy of historK interest hew just 
boon discovered m the Bodleian Library b> Dr R T 
Gunther, who has published a list of twenty throe 
of tho books m the recent issue of the Bodleian 
Quarterly Record Pho greater number of the volumes 
now described wore given, in 1683, by vanoua bene 
factors to form the nucleus of a dej)artmental library 
when the Ashmoloan Chemical Laboratory was 
opened, as described m Nature for April 2, 1927 
Tho existence of this v( uerable collection of books, 
the oldest public chemical library m Riitam, had 
long been forgotten owing to loss and dispeisal of its 
volumes to fill gaps m tho senes of Ashmolean monu 
Kcnpts, with which it had nothing to do I ortunately, 
the names of donors have been inscribed m several 
of tho books, thus ostahlislung their identify The 
more important gifts camo from the vice chancellor, 
the dean and other members of Chnst Cliurch, from 
Dr Plot the first pnifessor of chemistry, and from 
John Cross, tho ‘pnvilogeil’ apothecary at whose 
premises, m the Oxford High Street, Boyle and Hooke 
conducteii their epoch making researches m ‘ pueu 
maticks ’ None of the books is recorded a-s having 
been presentc<I by Ashmolo, although ho was the 
founder of tt»e professorship of chemistry 

Ik connexion with the total solar eclipse on Aug 31, 
1932, which will be visible m Canada and tho Umted 
States of America, it is hoj^ed to organise two tours 
from Great Britain Tour ‘ A ’ will leave on or about 
July 22, and. after landing at Montreal, will proceed 
to Victoria, B C , by the Canadian Pacific R^lway 
The return journey will be tlirough North America, 
arriving at Boston on or about Aug 30 AU the more 
important observatonca will be visited Tour * B * 
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Will leave on or about Aug 12, and will not be Bucb 
an extetiHivo one, but will amve at Boston about 
the same time oh tour ‘ A ’ A joint attiaction ih 
the meeting ()f the International AKtionomK al 
t’nion unciei the pieKitlenev of Sir-bmuk D>Bon, tlie 
Astronome! R{)yal, whieh will be held at Haivard an 
Hoon after the ichjise hh ponsibU Members of either 
tour may have their oetan ticketa made available foi 
return directly after the ochj)He oi after tlie meeting of 
the I A U Furtliei infonnation may be obtained 
from the AKsmtant Secretai*>, Uoyal Astionomioal 
Society, Burluigton House London W 1 

Thk truth aniuvtrhary of the founding of the hrat 
lurthtontiol dmu by J>r Mario Stopes wan cele 
bratorl b> a dinner at the Hit/ Hotel on Mar 17, when 
a distingmslusl lompanv asstmblcsl to congratulate 
her ujH>u the KiucesH of liei camjmign Since the 
opening of tin (hiiu dirK t jiersonal iristinotion has 
been given thiough Ia<ly doctors and niidwives to 
more than twelve thousand cases, rnostl> very lK>oi 
women, who have attended for advice and help 
Travelling clinics have been initiated which have 
done valuable seivice in South Wales and the in 
dustnnl nortli Jt is irnpoitant to icmcmbei that 
Di Mane Sto[>es’ society exists foi “ constiuctive 
birth control ”, and that therefore it is concerned 
with the positive contiol of conception and the pio 
duction of desiied chilcli*en as well as the prevention 
of childbutli by contraceptive methods Information 
as to inembei-shi]) may bt3 obtained from the Socretai>, 
("Bf’ 108 Mhithc^ld Street, London, W 1 

An cajtlu|uako of moderate intensity was recoided 
at Kew Observatory at 8 h 16 in 38 s GMT on 
Men 18 The ojncentie is estimated to have been 
7340 miles away The readings obtained at Kew, 
Fordhain (Noith Ameiica), and Pasadena indicate 
that the epicentre of the sliock was near lat 34'' 8 , 
long 71° W , that is, near Santiago de Chili A 
moderate earthquake was also recorded at Kew Obser 
vatory at 0 h 38 m 31 s GMT on Mar 19 The 
epicentre is estimated liave been 6080 miles away, 
but the initial impulse was too small to give any 
indication of the direction 

B\ th< will of Mr Moutoguo Napier, one of the 
pioneers ot tho motor <ai and aeroplane engme m 
dustry. cancel reseaich will eventually benefit to a 
considojabie extent After sev* lal bequests have been 
made, the residue of the estate is left, subject to a 
life interest, “ foi the advancement of knowledge and 
the benefit ot inauikind by research, whethei m tho 
United Kingilotn or abiood with the object of ascor 
taming the causes of cancer (including corresponding 
oi allied diseases) and the means of its prevention, 
cure, and alleviation, in the discretipn of his trustees ” 
The amount available for charitable purposes is ex 
pec ted to bo about £700 000 

• j 

A bpkcial exhibition of apparatus and equipment 
used in geopJiyaical suiveys was opened in the lienee 
Museum, South Kensington, on Mar „21, and will 
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remain on view for a period of three months The 
exhibits have been specially selected to illustrate the 
development of all the important methods at present 
employ cmI in tlie location of mineral deposits by the use 
of sensitive physical apparatus, as well as the evolu 
tion of tlie instruments and apparatus iisod Details 
of field operations and tho technique of the vanous 
methods aie also represented, while in addition many 
examples ai e siiown of results obtained by geophysical 
Huiveys in various parts of the world Several of 
these results, which are now made public for the first 
time, demonstrate, m a stnking manner, the possn 
bilities of geopliysical methods of exploration, in 
revealing tho characteristic featuies of subterranean 
stiuctui'es and mineral deposits 

At the statcxl geneial mf*etmg of tho Royal Irish 
A< adornV hold m Dublin, Di II Lloyd Praeger was 
elected president m succession to Prof R A 8 
Ma< aliritei The following oth(x>rs were also elected 
Tiettsuiei, Mr F E Hackoft , secretary and eecre 
taiy to the Hcience Committee, Ptof J J Nolan , 
stcmlarj to the Polite Literature and Antiquities 
Commit tc'c, Mr T P Lc Fanu , librarian, Dr E J 
Gwynn , lesident HLCretaiy, Mr A larrington New 
membeIS elected included Mr T S Brodonck, le< turor 
m mathematu s and statistics, Timity College, Dublin , 
Prof T Dillon, professor of chemistry in Umvorsity 
Coflego, Galway, Rev H V Gill, SJ , author of 
numerous |ai}>ers on physics and geopliysica, Dr 
J H J Poole, lecturer in physics in Trinity College, 
Dublin Klections to honorary membership included 
Pi of Erwm Sclir6dmger, Berlin, distinguished for his 
work m theoietical jihysKs , and Prof Ludwig Diels, 
Berlin, for his eminent woik in systematic botany 

A usEiuL catalogue of books in a new condition, 
on all branches of chemistry has just been issued by 
Messrs H K Lewis and Co , Ltd . 136 Gower Street, 
W C I Being carefully classified, it should be of 
service for leferenco purposes 

LiuKABiANs and others wishing to add to then store 
of scientific periodicals or to fill u|> gaps m those upon 
thoir shelves should obtain a copy of Penodica, 
New Senes, No 4, just circulated by Messrs W 
Dawson and Sons, LUl , Cannon House, Pilgrim 
Street E C 4, m which uiiwanls of 700 scientific serials 
die listed 

Applications aie mvitod for the following appoint¬ 
ments, on OI before the dates mentioned —A whole 
time matruotor of metalwork at the Shoreditch 
Technical Institute—The Education Officer (T 1), 
County Hall, SEl (April 1) An agricultural 
inspector imdei the Department of Agnoulture for 
Scotland- The Estabhshmont Officer, Department of 
Agriculture for Scotland, Queen Street, Edinburgh 
(April 7) A lecturer m geography at the University 
College of Swansea—The Registrar, Umversity 
College, Singleton Park, Swansea (April 11) A 
science master at the Royal Naval College, Dart^^ 
mouth—The Headmaster, Royal Naval College, 
Dartmouth (April 13) A superintendent of instruc 
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tion m the pnnoiples of boot and shoe manufacture 
under the Northamptonahire Ck>unty Council Educa 
taon Committee—The Secretary for Education, 
County Education Offloea, Northampton (April 13) 
A Dickinson research travelling scholar m medicine, 
and a Dickinson research surgery scholar at the 
Manchester Royal Infirmary—Tlie Secretary to the 
Trustees, Royal Infirmary, Manchester (April 18) 
An assistant lecturer m geology at the Umversity 
College of Swansea—The Registrar, University Col¬ 
lege, Smgleton Park, Swansea (April 18) A lecturer 
in physiology in the Umversity of Bnstol—The 
Secretary and Acting Registrar, The University, 
Bnstol (April 24) An asaistar^t lecturer m education 
at the Umversity College of Hull—The Registrar, 
University College, Hull (May 6 ) An assistant 
lecturer m geography at the University College of 
Hull—The Registrar, University College, Hull (May 


9) A professor of chemistry m the University of 
Sheffield—^The Registrar, The University, Sheffield 
(May 15) A Pillungton fellow in cancer research, 
an Amy Henrietta Worswick fellow for the m 
vestigation of the cauhos and treatment of rheu¬ 
matoid arthntis, and a Kiught fellow for the study 
of the factors concerned m the development of the 
symptoms of mental distrirbonce, m the University 
of Manchester—The Registrar, The University, Man 
Chester (Juno 1) A temporary lecturer m educa 
tional psychology and hygiene at Uoldsmitha* College 
— The Warden, (ioldsmiths* College, New Cross, 
SE 14 A research follow at the Liverixiol and 
District Hospital for Diseases of the Heart—The 
Secretary, Heart Hospital, Oxford Street, Liverpool 
A junior chemist at the Rubber Research Institute 
of Malaya—The Secretary, London Advisory C’om- 
mittee, 2 Idol Lane, Eastcheap, E C 3 


Our Astronomical Column 


Total Eclipse of the Moon —It is several years 
since a total eclipse of the moon has been visible 
under favourable conditions m the British Isles 
Advantage should therefore bo taken of the occasion 
on April 2, though the moon’s altitude will not be 
groat In London, the sun sets at 6 33 f m , the first 
ctmtact with the umbra having occurred 10 ininiites 
earlier , totality begins at 7 22, and lasts for 1^ hours , 
the latet contact with the umbra is at 9 52 

Observations of occultations of faint stars liuring 
totobty cem be utilised for obtaining improved values 
of the moon’s diameter and parallax , also studies of 
the colours anil degrees of brightness of vanous regions 
of the moon’s disc enable i^erences to be drawn as 
to the transparency of the earth’s atmosphere in the 
regions wheie the moon is on the horizon Mr L 
Ruhardson oontnbuteil several papers to the BAA 
Joumof on this subject, he showed that it is only 
the lower layers of the earth’s atmosphere that are 
efieotive m refracting light to the central regions of 
the umbra 

Who discovered Jupiter’s Satellites ?—J H John¬ 
son, m the BAA Jotimof for January, vmdicates the 
claim of Simon Mayer to have discovered the four 
great satellites of Jupiter some days before Gahleo, 
and to have deduced better values of their distances 
from Jupiter and theur periods than those of Galileo 
He gives long quotations from the ongm^ documents, 
and refers to J Bossoha’s paper m Archwes Nierland- 
a%869 dea Sctencea, 1907 Galileo himself denounced 
Maver , but his attacks appear to have been unjust, 
and a good deal of evidence is given m the paper that 
Mayer^ work was mdependent His values for the 
diameter of Jupiter and the radii of the satelhte orbits 
suggest that his telescope gave better defimtion than 
Galueo’s did He received two excellent lenses made 
by John Baptist Lenooius, of Vonioe, early m 1610, 
but he had observed the satellites with another 
telesoope m December 1609 In explanation of the 
fact that neither he nor Gahleo noticed satellite IV 
on Jan 8 , 1610, it is pomted out that it was then at 
elongation, far outside the other satelhtes, and that 
^ there were other stars of similar brightness near it 
Mayer was the first to publish tables of the satelhtes 
Baluiuyzen has shown that a fixed star which Mayer 
inserted m a sketch taken on Deo 30, 1610, is m the 
right place, this adds weight to the genumeness of 
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Mayer's observations Most modem works continue 
to give Galileo’s name as tlie sole discoverer, so it is 
well to direct attention to Mayer’s claims 

Eros —Signor L Jacchia, of Bologna, discusses the 
light variation of Eros in Astr Nach , 5761 He finds 
for the period of variation 0 10973 days , most ob¬ 
servers consider that the true period is twice as long, 
being forniixl of two waves that are similar to each 
other but not quite identical The magnitudo at 
minimum changed from 12 04 on Oct 27 to 10 96 on 
Nov 23 The omphtudo of the light variation is given 
as 1 12 magnituile on Oct 22 , 1 08 magiutude on 
Nov 12, 1 26 on Nov 23 

Report of the Naval Observatory, Washington, for 
1930 —Uotailfl are given concerning the sending and 
reception of wireless time signals The maximum 
error of the Annapolis signal was 0 21 sec , the average 
error 0 038 sec The signals from Rugby and Bor* 
deaux were received on most days 

The Nautical Almanac for 1933 is practically com¬ 
pleted The list of stars with ephemendes lias been 
mcreosed by 36 A new star catalogue is being 
formed from 72,330 observations made with the 9- 
mch tiansit circle between 1913 and 1926 A table 
companng the mean declinations of fundamental 
stars m different zones with those m various standard 
catalogues is given in the report The 26 mch 
equatorial wm used for observing the satellites of 
Jupiter and Saturn, also comets, minor planets, and 
occultations of stars by the moon Photography of 
the sun was continued , photographs were secured on 
308 days, which is a record numher The connexion 
of sunspots with magnetic disturliances and radio 
transmission is bemg investigated Predictions of 
magnetic storms have been occasionally issued by 
post carfi An expedition was sent from the observa¬ 
tory to Honey Lake, Calif , for the eclipse of April 28, 
1930 Tlie corona could not be photographed , but 
the position of the central line was fix^, and found 
to be very close to the predicted one A Collection 
of 625 books belonging to Prof Asaph Hall, jun , was 
presente^l by his widow to the observatory 

Visitors ore admitted to the observatory on Thurs 
day evenmgs, 2824 visitors came during 1930 and 
they were shown objects of interest with the 12 mch 
equatorial 
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Research Items 


Population and Immigration —In 1751, Benjamin 
Franklin wrote hin “ Observations Ooiireming the 
IncreoHo of Mankind and tlie Peoplmg of Countries ” 
and ooiuluded that the importation of foreigners into 
a country does not nocossanly increase the popula 
tion , but that if the immigrants are more industrious 
and frugal “ they will gradually eat the natives out ” 
This thesis IS supported by W A Rollins ( Jour 
of Herc^iUy, vol 21 No 9), who analyses the census 
changes m the United States since 1060 and their 
relation to immigration Ho shows how the ongm 
ally high fertility of the early colonial stock declined 
very slowly until about 1860, when there was a great 
increase of immigrants, after which the decline was 
rapid Ho also shows tliat for different parts of the 
coimtiy a high rate of unmigration toinoided with 
a low birth rate and \ice versa, and that wliile the 
imniigiants have been chiefly labourers, the fall in 
the birth rate lias beem most marked among uni 
versity graduates, the ultimate effect being the re 
plat erneiit of the educated stocks by immigrants aiul 
their descendants The character of the population 
of New England has been deteriorating in this way 
at least since 1860 and probably earlier, and tho 
author suggests that tlio cycles of civilisation are 
sometimes correlateci with a differential birth rate, 
the ascent taking place during a period when superior 
stocks have more < liildren than inferior ones 

Mound Burial, Beech Bottom, Ohio The excava 
tion of a small mound on the Ohio River m July 
August 19*J() IS recorded by Charles Ruche and Linton 
Satterthwaito, jun in tho Jounml (Phila 

delphui), vol 21, Noh 3 4 (Sept Dch 1930) The 
mound was found to i ontain a grave m which was a 
skeleton richly docoiatod with shell and cop|>er beads 
Olijects in considerable nurnberM were found m tlio 
sand thrown from the grave and tho dark earth which 
had bocni used to fill it Stone objects for the most 
part were of flint or flinty material, m number 116, 
of which 70 were thin blades, stemmed or loaf shaj>od, 
averaging about 10 (m m length The remainder were 
small points and sciapers More remarkable wuis the 
jx3rHistent occurrence of tubes, all, with one exception, 
of gre> pipestone Tlnity two were found Of these, 
seven were complete, two bomg entirely unhiroken The 
lengths rangeii from 10 8 cm to 31 cm , the maximum 
diameter being 2 3 J 8 cm Ten (elts were found, 
some of hicmatite Tulies similar to those found here 
have been found >>ut rarely, especially of siicii size 
and in such number Various uses have been sug 
gestod, such as shaman’s blowing or sucking tubes, 
whistles, and so forth, but there lias been some dis 
inchnaticm to regard them as smoking pipes In two, 
a clay and a charcoal pellet were cliscovered In 
Bunilar coses elsewhere it has been suggested that 
tliese were intended to keep the Imuid generated in 
smoking from the mouth The breaking of the tubes 
hod token place pnor to excavation, and, it is be 
hevod, was intentional for ritual jiurposoH It is sug 
gested that the mound belongs to the Adena culture 
of tho Ohio area 'This culture is little known and is 
only now beginning to be defined Its chief charac¬ 
teristic s are small conical mounds, singly or in groups, 
uncreinated burials in log cists, the use of copper, 
mainly os ornament, tho use of mica, sculpture in 
the round, and the ^ise of tubular tobacco pipes The 
culture is Imkod with tho httl^knowm culture of the 
Kanawha Valley, West Virginia 

Pearl Fisheries of Sulu —Florencio Talavera m a 
paper published in the Phdtpmne Journal of Sctence 
(vol 43, No 4, 1930) has brought together much 
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mformation on tho present situation of the pearl 
fishery m the Sulu Archipelago This is a large 
natural pearling ground, the largest and most prolific 
in the rhilippines, bounded by the Sulu Sea on the 
north and the Celebes Sea on the south and east, 
extendmg for 137 miles m a south westerly direction 
from Boh 1 Ian to Borneo, and oonsistmg of two mam 
groups of islands divided mto many smaller islands, 
islets, and roofs In the deep water, there are 
‘ pockets * or pearl beds that serve as natural nursenes 
from which millions of eggs are produced and scattered 
^ the currents, and tliese settle on the shallow banks 
Tfus constant supply is apparently the explanation 
of the fact that the pearl beds have not been depleted 
after many years of fishing The north eewt and 
south west monsoons naturally regulate the fishmg, 
bringmg about a rotation m the workmg The 
Philippine pearl oyster Margantifcra rnaxtma grows 
rapidly, for there are no c old spells to retard its growtli 
It 18 sexually mature m two years and attains 14 cm 
“ nacre measurement ”, the ” present legal size ”, m 
about three or four years It is recommended that 
this mmimum legal si/e be altered to an outside 
measurement, as it is difficult to measure accurately 
the extent of tho nacre, and that the Departmental 
order which restricts the fishing to certain times be 
rescinded Tho present fleet is apparently too small 
to do any serious damage to the fisheries, and the 
pearling boats do not as a rule work on the known 
grounds only but do a considerable amount of pro 
s|)ecting, now beds lieing discovered contmually 
It IS also reconunended “ that no protective measures 
for all bods or any banks within the Sulu Archipelago 
]je adopted imtil after a careful study of the fisheries 
shall have been made ” 

A Study of Mangrove Crabs —Di J Vorwoy has 
done a most valuable piece of work whu h is described 
fully m his paper “ E linger uber die Biologie Os ten 
disc her Mangiove Krabben ” {Treubia, vol 12, 2, 
1930) The fauna of a mangrove swamp is pecu¬ 
liarly sjiocialisod and the crabs live in and out of tho 
slimy mud, each species m its own zone and each 
mdividunl m its own territory Notes on the mol- 
lusca of the different zones are also given, but the 
maul part of the work is on crabs, especially Uca 
RtgncUxKH Tile genera Staarma^ Metaplax, Jlioplax, 
and Scylla are all represented Tlie account of 
their habits and their adaptation to the environment 
IS specially mterestmg Five zones are recognised, 
eiich zone inhabited by different crabs and molluscs 
which have certain characteristics m common 
They are able to withstand much change of salmity , 
most of them oat the shme and extract nutriment 
from it, chiefly minute plants and animals , many of 
them are amphibious, breathing either by gills or by 
lungs, all ojf them dig burrows, of various depths, 
which reach the underlymg water The peculiar 
habit m fiddler crabs of wavmg the l6u*ge claw is 
believed by the author to be a demonstration of 
terntonal rights, and not, as is sometunes thought, a 
calimg to the female It apparently goes on almost 
continuously The habit appears to belong only to 
those species which hvo very close together, with 
their burrows adjacent, each feeding on the slimy 
mud around its own special home The paper is 
illustrated by clear dia^euns of the burrows, text 
figures of the crabs and theu' appends^, and beauti 
fm photographs showing the various habitats 

The Reproduction of Polystomella — AVe have to 
thank Mr E Heron-Alien, for the publication of the 
ongmal notes of Dr J J Lister on tho reproductive 
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procosse« m FoLystcmeUa cnapa {Smtthaontan Afw- 
ceUaneous CoUecitonSf Publication No 3067 Volume 
82, No 9, 1930) Dr Lister’s work on the reproduc¬ 
tion of the megaloaphono form of FolystomeUa by 
means of de^ellispores has been familiar to zoolo^^ists 
for more than thirty years, and it was also known that 
he hod completed the study of the miorosphenc form, 
but altliough the gist of this work hot! been publishod, 
the actual paper ha<l never ap^ared This unpublished 
paper was foun<l after Dr Lister’s death and com 
pletwl and edited from his note books by his friend 
Mr Heron Allen In 1894 the paper on the megalo 
spheric form was published m the PhUoBo^ttcal 
Transactions of the Royal Society The later work 
on the nucroHphono form was only published as a 
postscript to the earlier paper, €md this postscript, 
^[Jl|«t*tly elaborated, appeared in hia “ Foraminifera ” 
in Lankester’s “Treatise on Zoology” ui 19(13, m 
hiH presidential address to Section D (Zoology) at the 
Voile meeting of the British Association m 1906, and 
m his evening discourse at the Royal Institution m 
1907 The protoplasm of the microsphenc form of 
PolyaUnnella emerges from the shell and breaks up 
into small spheres, each of which becomes a megalo | 
sphere Details of the prot ess will l>6 found in those 
notes, with very beautiful photomicrographs pub 
hshed now for the first tinao The whole of the note 
books, slides, and pliotographs have boen presented 
by Mrs Lister to the Heron Allen and .Karland 
Libraiy and Collection at the Natural History 
Museum, Jjondori 

Stalked Buds m the Coral Echinopora — Di H 
Boschma and Dr J Verwey, m their paper ‘ The 
Occurrence of Stalked Bu<ls in the Coral Echinopora 
lamcllosa, Esper ” (Treubui, vol 12, 2, Oct 1930), 
describe the frequent prefionce of small stalked coral 
htes on tlie uniler side of colonies whicli are partly 
exposed to hglit Those have been noticed before by 
Dr Boschrna in specimons from a. small island m 
8unda btrait, but they me now found to becoimnon iii 
the colonies of Echinopora in the of the Thousand 
Islands (espocially those of the Bay of Batavia) 

'J heso coials occur both ni sheltered and oxposofl sitiia 
tions, their form differing m different haViitats The 
principal factor governing the development of tViose 
stalked buds appears to be light, but the corallum 
must have a certain thickness before the buds are 
formed Tlie paper is illustratetl by interesting 
photographs 

Changes in the Proteins of Ripening Rice Grams — 
Takadoro and Abe {Jour Faculty Agrxc ^ Hokkaido 
Imp fJniU , 27, 349) record a large number of changes 
m the composition of rice grams dunng the last three 
weeks of their development If correct, some of the*^ 
are of a fundamental nature, for a study of the nitro 
gen distribution in the protem extracted as oryzemn 
shows strikmg changes during npenmg While his 
tidm nitrogen was foimd to increase progressively, 
most of the other nitrogen fractions show a maximum 
or a mmunum about ten days before the grains npon 
Amide nitrogen, monoammonitrogen, and particularly 
^stuae nitrogen foil to a minimum at this time 
Diamino nitroran, however, shows a maximum, ap¬ 
parently due chiefly to a maximum of arganine In 
the same way, there is a minimum of ash and of 
phosphorus, but, curiously enough, a maxunuin of 
sulphur in spite of the low cystine The xsoelectno 
pomt of oryzenm fluctuates in accordance with these 
chaises from pH 4 76 to pH 6 08, bemg highest when 
the diammo nitrogen is at a maximum 

The Estuary of the Sussex Ouse —Using both 
physical evidence on the ground and documentary 
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evidence from old maps and descriptions, F O Moms 
has traced the changes m the mouth of the Sussex 
Ouse and the effect of these changes in the destinies 
of the towns of Seaford and Nowhaven The account 
appears m Geography for March, and is a useful record 
to the history of thanges m the English coast line 
In the thirteenth century and probably earlier, Sea- 
ford was a port of considerable importance lying m 
the estuarv of the Ouse about a mile north west of 
Seaford Hea<l The sea did not then reach the chalk 
Kpiirs of Jilatehington and Hawth Hills, which had 
the river at their feet, separated from the sea by a 
brood shingle spit that no doubt hafl been piled up by 
wostciJy winds anil diverted the river mouth to the 
cast This shingle spit was breached in the sixteenth 
century and a new river mouth resulted on the site of 
Tide Mills, which become Nowhaven Thus the old 
port of Soaford was rendoreil valueless and in time 
silted up The present outlet of the Ouse dates from 
the seventeenth century and would appear to be 
paitly artificial Near tho mouth was the port of 
Meec lung, which eventually became Newhaveu when 
the original jiort of that name was rendoretl value 
less by shingle drift and was a})andonod The old 
course of the Ouse is now reprosenteil in part by Mill 
Ooek 

Excitation of Zinc and Cadmium Spectra —A very 
full study of the intensity of lines m the spectra of 
cadmium and zinc when excited by electrons of a 
definite speed is dosiriboil by K Larch^ m tho Eeit 
schrift fur PhysiL for Feb 0 The excitation func¬ 
tions, which vary for different typos of transitions 
in the way rcfeirod to by Mr Massey ami Mr Mohr 
in their locent conununication to Nattthf (Feb 14, 
p 234) also agree very well with those previously 
found for tho allied spectra of men ury Perhaps 
the jemamuig point of least dofinitenosH now is the 
existence of more than one maximum jii the oxexta 
tion curves for certain lines There is a doubt aa 
to whethei this is eshentially an atomic phenomenon, 
or duo to the conditionfl m the discharge tube Tho 
results of different observers are not always consistent, 
and in one t use, that of the negative bands of nitrogen, 
a triple maximum has been reported Dr Larch6 
behoves that there is a relation between the sharpness 
of tho maximum in the excitation curves ana the 
average life tune of the atem m the excited state 
from whicli the transition startn— a long lived atom 
appears te have a sliarp excitation function, luid an 
atom with a short life an excitation function with a 
less pronounced maximum—and in one c^ase, tliat of 
tho resonance line of c^idmium (2288 A ), 

points out that tho double maxunuin of tlie excita¬ 
tion function has its counterpart m the existence of 
two different values for the fife time 

Inductance Coefficients in Electrical Engineering — 
In electrical engineering, very considerable use has 
been made of inductance cooffioients m connexion 
With distributing mains, bince Maxwell and Lord 
Ravloigh first gave the requisite formal© Recently, 
m everyday work, it has been customary te compute 
the inductance coefficients for parts of a circuit 
The assumption is frequently made that there is a co¬ 
efficient of ‘ mutual ’ inductance connectmg these 
partial ooeffKients In the lebrunry issue of the 
Journal of the Institution of Electrical Engineers, 
Dr A Russell points out that this is not the ease and 
gives the requisite fonmultc He also lays stress on 
the limitations of these formiil© in practical work, as 
most of them depend on the eissumption that the 
current density is uniform over the cross section of 
the cable With high frequency currents this ossump 
tion IS not permissible, the current distributing itself 
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m Buoh a 'way that no magnetic effect is produced 
m the metal of the conductor This he oallfl the 
* Heaviside ' effect He proves that although sheath 
losses can t>e computed in certain cases by means 
of inductance coefficients, the method fails when the 
sheath surrounds two or more cores carrying poly¬ 
phase currents In this case, the mstantaneous 
value of the algebraical sum of the currents flowing 
through a cross section of the sheath may be zero 
This shows that some of the currents in the cross 
section are flowmg m one direction and some in the 
other The current density vanes both in magnitude 
and phase os we go round the cross section Many 
new formulre are given and some of the old ones are 
given m forms more convement for computation 

A Neon-tube High Tension Voltmeter —The diffl- 
oultios that have been expenenced m devismg volt¬ 
meters which will read pressures of 100 kilovolts and 
upwards have led designers to invent instruments 
wnich depend on the distance between spherical elec 
trodes when sparking occurs to give an mdication of 
the voltage Corrections for temperature and pres¬ 
sure have to be employed, and the voltage found is 
the crest or maximum voltage The effective voltage 
required m practice con only be known when the 
law according to which the voltage vanes has been 
detormmed In many cases, however, especially with 
modem generators, the assumption that the voltage 
follows the harmonic law suffices, and so we can de¬ 
duce the effective voltage from the crest voltage by 
dividmg it by tlie sciuare root of two Dr L E 
Ryall read a useful paper to the Institution of Electri ^ 
cal Engineers on I eb 6, on the use of a noon tube os a 
high tension crest voltmeter The accuracy of the 
method depends in a large degree on the constancy 
of the striking voltage of the neon lamp when ar 
ranged as a voltmeter To test the lamp, it is made 
part of a noon tube oscillator consistmg of a variable 
air condenser (0 001 max ) in senes with a resist¬ 
ance of one megolim and a telephone receiver across 
a direct current supply of 400 volts The lamp is 
in parallel with the condenser, and the capacitance 
of tlie latter is reduced until oscillations cease It 
is foimd that, if the lamp has piermanent charac¬ 
teristics, the freouency of the oscillations can be 
increased above tne audio range (about 20 kilocycles 
per second) and the capacitance can be redact to 
less than 60 before oscillations cease When this 
occurs, there is a sudden change m the appearance 
of the glow By subdividing the voltage by a con 
denser divider, it was found that the tube could be 
used very satisfactorily as a sub standard voltmeter 

Liquid Diffusion —The January number of the 
Journal of the American Chemical Society oontains a 
paper by Me Bain and Tsun Hsien Liu on the diffusion 
of electrolytes, non electrolytes, and colloidal electro 
lytes The authors combmo the Nemst formula for 
the diffusion of an electrolyte with that of Einstem 
for uncharged spherical particles or molecules very 
large m comparison with those of water, and conclude 
that a generalised equation for the diffusion co 
efficient, will be D — where l/f7 is 

the resistance to movement of a particular species, 
xRT bemg the osmotic term The apparatus used 
was a Northrop diffusion cell with a diaphragm of 
smtered glass, and the experiments were veiy rapid 
and reprcnlucible Bor sunple electrolytes, the pre¬ 
dominant factor IS the von ^t Hoff factor t, the data 
for potassium chlSnde bemg Reproduced to withm 2 
per cent by the formula when ♦ vaned whilst the de 
nommator remained constant This implies moom- 
plete ionisation As an example of the method of 
summation of the effects due to different constituents 
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in predicting total diffusion, the data for a typical 
soap solution were analysed afld found to be m agree* 
ment with previous information The data for sugar 
solutions show that the viscosity contributed by the 
dissolved substfimoe is not that which determmes 
rate of diffusion The diffusion column of one sub¬ 
stance may, by bombardment of its molecules, ac¬ 
celerate, retard, or even reverse the diffusion of 
another substance 

Ortho-hydroxy Aldehydes —Malkm and Nieren- 
stein in the January number of the Journal of the 
American Chemical Society describe some experi¬ 
ments on the acetylation of phloroglucm aldehyde 
which are of importance m connexion with the syn¬ 
thesis of flavyhum compounds It was known that 
the usual coumann reaction does not proceed when 
phloroglucm aldehyde is heated with acetic anhydride 
and aiSiydroua so^um acetate, the product of con¬ 
densation consistmg mamly of 2, 4, 6 tnaoetoxy- 
benzylidenediacetate, meltmg at 166°-166^ Pratt 
and Kobinson, and Robertson and Robinson, by the 
action of phloroglucm aldehyde and Eioetic anhy^de, 
m the presence of potassium carbonate, obtamed 
a substance, meltmg at 156° 157°, which they con¬ 
sidered to be tnocetylphloroglucm aldehyde The 
analysis did not agree well with the formula of this 
substance, so that the presence of half a molecule of 
combmed water was assumed Malkm and Nieren* 
stem show that this so called tnocotylphloroglucm 
aldehyde is the peuta acetate compound prepared in 
1903 by Herzig and Wenzel, and tliat the true tri- 
acetyl compound may be obtamed by carrying out the 
acetylation m ether solution with acotii anhydride 
and potassium carbonate Tlie material obtamed 
by Robinson and Robertson has been the startmg 
material in the synthesis of a large number of ontho- 
cyamdms 

Constituents of Starch — The work of Maquenne and 
Roux supports the conclusion that natural starch is 
made up of two constituents, namely, msoluble 
amylopectm, wluch w responsible for the paste-form¬ 
ing properties, and soluble amylose (‘ artificial 
starch *), m the proportions of 80 and 20 per cent 
respectively Enront has recently attacked oertam 
of their hypotheses (Ann Soc Zymol pure ei apphgude^ 
2, 5 , 1930) showing that amyloee has the properties 
of a polysaccharide of the type (C^HijO,),, H*0 
and that it probably results from the hydrolysis of 
depolymerised starch, and cannot, therefore, be a 
mixture of reduemg sugars with dextnns Amylo¬ 
pectm IS characterise by the presence of phosphorus, 
probably m an ester oombmation, though the actual 
nature of the compound m which it is present may 
vary and produce correspondmg variations m the 
power of gelatmieation of the starch Analogously, 
the amount of phosphorus preswit determmes the 
solubility of the amylopectm The author goes so 
far as to suggest that differences in the properties of 
these two constituents of st€tfch are due to differences 
m their physical as distmct from their chemical states 
The work of Nowopokrowsky and Tschebotorewa 
(KoUoid Zext , 52» 302 , 1930) supports the existence 
of these two substances, though the properties de¬ 
scribed are not m complete agreement with those 
obser/ed by other workers These authors explain 
gelatmisation by the production of a concentrated 
solution of amylose mside the starch granules, followed 
W a contraction of the outer skm of amylopectm 
These papers illustrate the great difficulty, character¬ 
istic of studies on starch, m correlatmg results of 
different workers who approiu;h the problem from 
different points and give the same names to substances 
which are not neoeswily identical 
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The Relation of the Fauna and Flora of the British Isles to those of 

North America 


AT the Linnean Society on Mar 6, Mr H E 
Forrest opened a discussion on “The Kelation 
?f tho Fauna and Flora of the British Isles to those of 
North America ” Mr Forrest first summarised the 
geological evulence on which his hypothesis is based 
There were two phases of the Great Ice Age (1) Ice* 
slieet ponod , (2) glacier penod During the first 
base the ice came from north west across the Irish 
ea , during the second phase it come from the north¬ 
east 

(1) Tho ice-sheet originated in the mountainous 
nortnern region of the Atlontean contment, which 
connected Europe with North America This gradu 
sank Eventually an arm of the sea intruded 
between the Faroes and Scotland this broke tho 
continuity of the ice sheet and brought it to a stand 
etill 

a When the ice sheet became stationary^ its 
easterly thrust ceased Then the local glaciers 
had free play The Scottish Highlands and the 
Lake District produced glaciers on a big scale, and 
those sent fortli streams of boulders which spread 
out west and south west to Ireland, North Wales, 
and the plain of Cheshire and northern Shroi:>slure 
The glaciers lasted after the ice sheet had finally 
melted and gradually retired as the climate amelior¬ 
ated 

In the course of his investigations into the mam 
mahan fauna of the British Isles, Mr Forrest has 
found that out of sixty four British ajiccies—recent and 
fossil—thirty-two are absent from Ireland The usual 
<^xplanation is that these reached Bn tom after Ireland 
became an island But in the west of Ireland there 
are many plants and aiumaU which do not occur m 
Britain Several—such os Saxtfraga umbrosa —occur 
only in Spam and western Ireland 

Among all deisses of animals and plants, many 
species are common to eastern North America and 
western Europe Five sixths of Araencan fungi are 
also British About a himdred phanerogams, includ¬ 
ing many fresh water plants, have similar distnbu 
tion , whilst among invertebrates—especially insects 
and molluscs—examples aro numerous 

That there was a land bridge between Eurojie and 
America m tho north is admitted Evidence was 
offered that there was also a connexion m temjierate 
latitudes , that m place of the North Atlantic there 
was on Atlantean continent—the northern half 
mountainous, the southern a plain with great fresh¬ 
water lakes Mr Forrest suggests that this con¬ 
tinent was the home of all British American species, 
and that some of them originated in it Saxifraga 
umbroaa undoubtedly did so, and other sjxjcies 
classed as Lusitanian by Dr Soharff He also suggests 
that the Salmonid fi^es, includmg Goregontis and 
SalmUnuB^ and tho crustebceans My8%s and Ltmno- 
cofontts, originated m the Atlantean Lakes 

Dr C Tate R^fan said that the examples given to 
support the hypothesis of an Atlantean continent are 
just as well explamed by tho supposition that the 
northern continents have occupied nearly the same 
areas smee the Eocene, except for connexions between 
Asia and Amenca across the Bering Sea, and possibly 
between Europe and America via Iceland The only 
European species foimd m North America ore northern 
types that range through Sibena, such as the pike 
T^e Salmomds (chew, ^itefish) said by Mr Forrest 
to have come from the Allantio continent are not 
true fresh-water fishes Chew {Sc^tnue) are mewine 
fishes that run up nvers to breed and form oolomes 
in lakes those of the Icdces of Irelwid and Bntam 
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may have entered them m glacial times when our 
seas were colder and the limit of char m the sea was 
farther south 

If m late Tertiary times the North Atlantic had 
been filled with a continent, one would expect nearly 
the same marine fauna on opposite sides of the 
Atlantic It 18 only tho northern species (cod, 
herring, etc ), found also in Iceland waters, that are 
common to Amenca and Europe 

Dr A B Reiidlo did not consider the existence of a 
North Atlantic continent uecosftary to explain the 
relations between tho flora of tho British Isles and 
North America Existing lanii areas north of tho 
Atlantic represent€Kl an adequate connexion between 
Europe and America in view of the more favourable 
conditions known to have prevailed formerly in 
Greenland The presumed existence of the Atlantean 
continent suggested a greater snmlanty between tho 
floras of eastern North Amenca and south west 
Europe and the Mediterranoem than was borne out 
by facts The Lusitanian element in the European 
flora finds a more satisfactory explanation as a 
European, not as an Atlantean outlier Some of 
the species common to Europe and North America, 
such as Ptens aquihna and Potamogeton natans, 
adduced as evidence by Mr Forrest, have a very 
wide distribution and have no bearing on the case 
The distribution of Erxocatdon aeptanguhtre is remark 
able, but it seems unnecessary to invoke an Atlantean 
continent to explain it 

Brof J W Gregory was reminded by Mr Forrest's 
North Atlemtoon ice cap of the onto assumed north 
polar ice cap If the glaciation of the British Isles 
was by ice from a North Atlantic continent, some of 
its rocks should bo found m the British glacial drifts 
In the absence of such material, tho issue depends on 
the interesting coses of distribution to which Mr 
Forrest ha<l directed attention 

Mr J Kamsbottom said that Mr Forrest's sum 
mary seemed to lay imwarranted stress on tho dis¬ 
tribution of fungi The statement that five sixths 
of American fungi were British was based on a list 
pubhsheil by Mr Carleton Kea and himself after 
a short visit to tho eastom Unite<l States in 1926 
The list included only larger fungi If tho whole 
continent were considered and all classes of fungi, 
the proportion would be entirely different, Parasitic 
fungi were largely specialised to their host plants 
and consequently could only be common to the two 
areas where the hosts were Tho ainiatic Sapro 
legniaceas hod many species in common liut they were 
of world wide distribution The foot that the larger 
ftmgi of South Africa and other temperate regions 
have a large proportion of species in common suggests 
that fungi cannot be called in to give any support 
whatever to hypotheses of lost continents, and this la 
probably the same with all ciyptogams having small 
spores 

Dr O Stapf observed that he could not adduce 
any evidence in favour of Mr Forrest's views from 
the distribution of the so called Lusitanian elementa. 
The simultaneous ocourrenoe of so many species m 
Europe and in North America is probably very largely 
connected with a more northern land connexion m 
Tertiary times, such os is very generally oiimitted^ 
A certain percental, however, may be due to simul* 
taneous northward radiation to both bemispheree 
from an old common area in the south , for example, 
Ertcaulon septangulare and Brasenta puatpurea, the 
latter now extmot m Europe There is evidence of 
on extension of the Lusitanian element along the 
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< oast line which connected Ireland and Scotland with 
Norway across what is now the North Sea Along 
tile same lino noithem elements spitMui southwards 
and have left rehet stations so far south os Ireland, 
whore they inmglo with Lusitanian species in Clare 
Island, the cliffs of winch harbour Stlene acaulia and 
Saxxjraga hypnoideji in intimate contat't This coast 
IS the most westerly extension of land m this part of 
the Atlantic which we can safely postulate In deal 
mg with such problems it is necessary to consider 
8i>ecies not onlj m relation to their special distnbu 
tion but also to those of their nearer and wider allies 

Dr B P Uvarov statwl that in studying /oo 
geograyihical problems it is necessary to apply 
ocologK al methods Orthojiterous insects are partu u 
larly suitable for these studies, beeause of the very 
small number of British species Three zoogeo 
graphical groups may be distmguislied amongst 
British Orthoptcra The largest (onsists of species 
distnbuteil across Siberia, noithoni and middle 
Kurope This group onginatetl in the Angaia con 
tinent of giKilogists Amongst members of the Angara 
fauna there are some which occur in Noi-th Amenca 
but they sfirea^l vm north < ast Siberia llie second 
element is the Lusitanian (Atlantic) , their piesent 
distribution ])ointH to their having originated in dry 
rocky Jarul at the latitude of the Meditoiranean Sea 
and Canary Islaiuls The third group belongs to 
families and genera now widely spread in the sub 
tropics and tro[>i(H, and they are obviously relics ol an 
age when the British Isles together with the most 
of the northern hemisphere enjoyed a mild tropical 
climate 

Mr A J Wilmott emphasised the point that, 
with the possible exception of Saxifraga Geum, no 
H| 3 ecios of the Lusitanian element of the British floia 


occurs in North Amenca These species must be 
relics m Ireland, since tnere has been no connexion 
southwards since the glaciation Moreover, these 
species are not particularly cold shy they ascend to 
considerable elevations m Ireland There are many 
species common to Europe and to North America, 
though the number is being steadily dimmished by 
cntical study There are a number confined to 
Europe and eastern North Amenca, and Prof Femald 
has found several restneted in Amenca to the im- 
glaciated jiarts of Newfoundland and the mouth of 
the St Lawience We know that many species with 
limited distribution to day formerly had a wider 
area of dispersal There are species which are now 
known only m tlie eastern Umtod States and Japan 
It may therefore be possible that a species ocournng 
only in Kurope and the eastern States was origineUy 
connected ocroHs Asia and not across an Atlantis, 
and too defimte an inference should not be drawn 
fiom piosent day distribution alone A proper 
analysis of the whole flora may give indications of 
the history of its development 

Dr G P Bidder pointed out that the distribution 
of the fresh water sponge Heteroni^yncnia ryderi given 
as western Ireland and eastern North Amenca is from 
Hanitoch’s list of Irish Irosh water Sponges (1896), 
whereas the later account of Stephens shows that 
thm 18 one of the commonest sjiongLs of Ireland but 
n^stneted to non calcareous districts and octumng m 
the islanii of Mull Miss Stephens gives no opinion 
on the distribution of H rtprns, which occurs in 
America over approximately the same area and hoa 
otherwise boon rocordw) only from (ruluia, though 
she holds that the distribution of H rydcri supports 
bcharff’s hypothesis of a land bridge to America from 
It eland 


Forestry in Kenya Colony. 


I N the pievious Annual Report of the Forest Dojiart 
inent of Ken>a Coltmy and Protectorate, refer 
ence was made to tho great drought of 1928 The 
recently published repoit for the year ending Doc 31. 
1929, states that “the drought (ontmuod with ever 
increasing intensity for the first quarter of the year’*, 
but long rams followed and recovery was rapid One 
of the rt^ults of tho drought was rather serious forest 
firos, occurniig pnncqially on the Abordares and on 
the Mail The other visitation with which the Colony 
was affliottxl was a plague of locusts, which, says this 
report. “ showeil signs of having passed its peak and 
being rapidly on the decrease, and a greater spirit of 
optimism prevailed generally” 

Steatly progress is being mode with tho work of 
selecting new forests for reservation and with the 
survey of tho reserveil areas It is jileosing to note 
that an earnest endeavour is being made to ascertain 
the degree of stocking m the various forests under 
exploitation by sawmills Enumeration of growing 
stock 18 proceeding apace and two woikmg plans are 
in oiwration It ha<l boon proposed to form a special 
worKing plana party ** but no staff was available 
iunng the year ” 

There are so\eral forestry administrations under tho 
Colonial Office to which Bimilor remarks on the subject 
of inadequacy of staff are to 6© found in the annual 
asports It 18 to bo hoped, now that prospects in 
bhose forestry services are really attractive, that young 
men of the right ^p© will coi^ forward for training 
For without sufficient and efficiently trained gazett^ 
staffs real progress is impossible Under Financial 
Eleaults, the Conservator (Mr H. M Gardner) wntea 
'* With only the comparatively small local market to 
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depeml on, it is not jxjssible for tho Department to 
province a large net revenue It can be consider^ 
distinctly satisfy tory if the Department can pay ita 
way while the forests are being explored, dovelojied, 
and brought into a more prcxluctive state As tho 
forests are improved and communications become 
bettor, jiroduction costs will dimmish, and it should be 
possible to develop miuh wider maiketa and to 
obtain a very handsome profit from the Colony’s 
forests ” Tho Conservator’s optimism is probably 
quite justitiod , but it should be remembeiod that 
this will only be possible proviiled financial support 
js available to develop the forest estate 

As a case m point, the opiiuoii of the Government 
of India at tho time a forest organisation was being 
introilucerl into that country, soon after the inaugura¬ 
tion (m 1864) of the Indian Forest Service, may be 
quoted, for its application to several of tho colonial 
forest aorvioes may not be out of place The follow¬ 
ing extract is from a Circular (Revenue—Forests, 
No 24, dated 23rd November 1867) issued by the 
Governor General, Sir John Lawrence, in Council, and 
forwarde^l with a covering dispatch to the Secretary 
of State for India “ It appears expedient to the 
Gov ©mor General m Council, to state that there are 
certain cases m which the odrmmstration of forest# 
must, like the Irrigation Department, undertake wodrs 
of pubho utility the outlay on which, within one 
year, may not always be covered by the revenue 
the year The rule that the forest expenditure shaB’ 
always be covered bv the revenue con, in its very 
nature, only apply to ordinary expenditure ” 

On the plantation work m Kenya being earned out 
the report is most informative 4600 acres were 



March 28, 1931] 


NATURE 


503 


undertaken during the year^ -the largest area so far 
Hccompb^ed in any one year, and this in spite of 
the fact that a large number of blanks, due to the 
di*ought of 1928, had to be filled up in the existing 
plantations before any new work could be commenced 
This afforestation work is undertaken in several 
different ^way8 (1) The greater part of the iilanta 
timif are made on land that has been clear felled for 
tin y and fuel and then cleaned up and cultivated 
by ^rest squatters The work, in spite of difficulties, 
iH cheap and efficient The method is analogous to 
the toungya method employed m Burma and else 
whore m India (2) When squatters are not available 
and when the Department is afforesting grasslands, 
the area is either ploughed and cultivated by contiact 
or a small sum is paid for ploughing and the con¬ 
tractor xa allowed to have the use of the land foi 
to three years before planting , or again, bush 
covered land is being afTorosteil by planting trf'os m 
linos cut through the bush, the growtli being slowei, 
but the bush acting os a nurse to the young trees 
and keeping down weed growth Of the 4000 acres 
planted, 1063 eicres wore afforested by this method 
This lepresents an ochlition to the Colony’s forest 
capital (3) In certain typos of foiest, for example, 
Brathylaniay Ocotm, and some Podocarptut forests, 
natural regeneration, with assistance, is sutfioit'iit U> 
loplace the timber cut (4) Special attention is being 
oncentratoil upon fuel plantations and various exotu s 
are being experimented with, and })rivato planting is 
bting eiK ouruged Both i-ailway and public take 
Jaige amounts of fuel, the former utilised from all 
soun es, (iovemment an<l pnvate lands, 13,867,025 
tub feet during the yfjai Ah private resource h aio 
cut out, the demands will fall incieasmgl\ tieavily on 
the Government forests Fin I is now being supplied 
m largo (luantitics from Eticalyptua plantations foimeil 
on the sites of natuml forest cut for railway fuel 
The demand foi fuel for domestic and industiial 
jmqiortes is increasing raiinlly round Nan obi and is 
becoming more and more difficult to supply In a few 
years, however, large areaa of plantations will be 
maturing, as well as large plantations of black wattle. 
A^hich js being plantefl on private land for the pro 
duction of tanning bark 

Kenya m so miu h before the public at the presi nt 
tune that the operations of the Forestry Department, 
flo far as they affect tlie future well being of the 
Colony, appear to merit some prominence 


Marine Research m the Mediterranean 

lisheries of Egypt, though small in comparison 
^ with the vast fisnenes of the nc^rthem waters of 
Europe, are varied and interesting They comprise 
the sea fisheries along the northern coast of Afiica 
m tlie Mediterranean, and in the Red Sea, the Nile and 
delta lake fisheries, the latter of whicli in 1928 supplieil 
about throe quarters of the whole weight of fish 
landed m Egypt , and also the valu^le sponge 
fisheries of the North Afncan coast lying in territorial 
waters between Alexandria and SoUfun, which furnish 
Bj^nges unrivalled m the world for their excellence 
oi quality 

We have received the report of the fisheries for 
the year 1928,* and cunongst other items of interest 
ore given comparative figures of the yield in kilo 
grams per unit area of fish from the delta lakes 
Jliese lakes are of exceptional mtereat, extending 
over huge areas and never exceeding much more 


• Ministry of Flnnorc CoMtffuarda and Flshories Service Report 
on tile raherteft of ^pt for the ywr 1926 By R 8 Wlmponny 
(OMro floTenuneiit 1S8Q ) F T 5 
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than a metre m depth j they form a link between tlie 
Nile and the sea, for into their southern margins 
empt> the drains of fresh water that have been drawn 
from the Nile to ungato the land, while all but one 
are connected witli the sea The takes are thus 
stocke<l both by fresh water fisJi and by fish entering 
from the sea By far the most important fish, how¬ 
ever, aie the grey mullet, which grow and flourish 
extremely well under the conditions existing in the 
lakes, and whith, at certain peiiods of the year 
according to the R^>ei les, leave on their sjiawning 
migrations for the sea Figures are given to sliow 
that during the last eight years the average yield of 
fishes from lakes Menzaleh, Brullos, Maryvit, and 
Edkou together amountcii to so much as 142 kgm 
per hectare Parallel figures are given for the North 
8oa as 17 3 kgm }ier hectare, and for cultivated carp 
ponds as 65 5-165 kgm hor a natural fishery these 
delta laken are therefore extremely rich 

In 1924 tlie Office of Fisheries Kcseui-ch was close<l 
down , it was reo|Hmed towaids the end of 1927 by 
tlie appointment of Mr R S Wimj^enny as Dimctor 
of fisheries Kencaifh In the repoit undei leviow 
there is little of hciontific work i>ublishe<l, but it is 
evidtnt that movements are on foot to establish a 
depaitmtnt sufficient to attack a few, at any rate, of 
the many i>roblems of interest that Egyptian waters 
afford, not the least of whuh fiom a biological point 
of view woulii be a thoiough smvey of t!ie couditions 
in the delta lakiH themstlvoH 

The Goveimuent lias oidc’ired a small motoi Danish 
aeinei to explore tlie iiossibilities of the fishing gioimds 
on the Egyptian (oasts and a plea has been jmt for 
ward forarnniine )abi>ratoi> and nocossaiy st lentifio 
assistants, and also for a steam trawler for oitauo- 
graphic research It is to be hopixl that this will 
soon mateiialisc Tlio knowledge ot the fundamental 
Iirobloms iinderlving the productivity of the sea is 
essential to fishery research, and, wliile to admims 
trative officials the imme<hato gain may appear to be 
insignificant, it is (erlain that in the long iiin such 
woik will prove its value It is to bo hojied there¬ 
fore, that tlie Egyptian (lovernriiont will see its way 
deal to supply the meariH foi th<j establiKhment of an 
at live rnaiino biologu at laboratory, situated as it 
woultl be amid surioundmgs of absoibing mterCHt, 
wath problems such as the intert hango of faunaa 
betwet u the Red bea and tlie Mediterranean and the 
effotts of tlie Nile flood, it is ceitain that infonuation 
would he fortlicoinmg that would add muth to our 
knowledg<5 of life in the sea F S R 


University and Educational Intelligence 

GAMMiuoct — Snuth’s piizes liave been awarded os 
follows —Mr II S M C'oxeter (Prinitv) Mr H R 
Hulme (tionville and Cams) Hayleigh ^in/es have 
been awarded as follows —Mr H Davenport (Tnn 
itv), Mr B Kuttner ((’hrist’s), Mi J C P Miller 
(Trinity) 

London The following doctorates have been 
awarded D Sc tn PkifsicR to Mr J P Andrews, 
East London College, foi a thesis entitled “ Investiga¬ 
tion into the Elastic and Plastic Behaviour of 
Matenals ” {Proc Phya Soc , 1925, 1931 , Phil Mag^ 
1925, 1928-29, 1931) D Sc tn Geology to Mr E 
Sjvencer for a thesis entitled “ A Contribution to the 
8tudy of Moonstone from Ceylon and other Areas 
and of the Stability Relations of the Alkali Fels^iars ”, 
and a subsidiary contnbution D Sc in Physics on 
Mr H Shaw for a thesis entitled ” Interpretation oi 
Gravitational Anomahes ”, and fourteen subsidiary 
I contributions 
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Applu AT 10N8 for grants in aid of scientific investi¬ 
gations boanng on agnculturo to be carried on m con 
nexion with n university, university college, or other 
appiovo<l institution or society in England and Wales 
during the ocadomic year beginning Oct 1 next aie 
mvit<S by the Ministry of Agriculture and Fisbenes 
Conditions on which the grants will bo made are to 
bo found on Form A 53/T O , copies of which are 
obtainnlile Innn the Secretary tif the Ministry, 10 
Whiteliall Plato, S W 1 The latest date for the 
return of completed forniH of entry is May 16 

Skcondary otlucation in England and America is 
the subject of an article by Dr CJnzzell, professor of 
secondary education mtlieUniversity of Pennsylvania, 
mijieanng in the December number of School Life 
T^is IS the fortieth of a senes of articles sponsored 
by the National Conirnitteo on Reseiirdi m Secondary 
Education, and records some of the conclusions reat hed 
as the result of a carefully planned co operative study 
undertaken by a joint committee of experts of the 
two coimtrios m 1928 Dr Gnzzell recognises the 
existence m both of a tendency in the direction of 
wider educational ojiportunity for the adolescent, 
but the resultant general reorganisation has been 
more rapid m the United States The recent develop 
ment m England of the higher elementary and central 
schools IS oompare<l with the high school move 
ment which began m the United States almost a 
century earlier He notes also a tendency m both 
countries to extend the period of secondary oduca 
tion upward The ‘ junior college * movement m 
America is the counteipnrt of the development in 
England of two year courses of sjiecialisod study after 
the ‘ first ’ sch(K)l examination, but is, to all intents 
and jiurposes, a separate institution and avoids ex 
treine special i sat ion in the academic hold The greater 
part of the article is dovot.ed to a survey of contrasting 
practices and divergent tendencies which the author 
has observed m ev ory important aspect of secondary 
education m the two countries Some of those differ 
ences are summed up m the dictum, “To the English 
teacher, education is dominantly an art , t/O the 
American it is rapidly becoming a science “ 

J HK UnitiHl htatrs Commissioner of Education, 
ihscussing, in his report for 1928 29, lecent significant 
events and tendencies m higher education, gives the 
hrst place to increased scieutihc investigation of m 
stitutional problems ami objectives 8iuii investiga¬ 
tions have l)oen report^ during the year by scores of 
universities S( lentific and somi scientihc methods 
of investigation have iieen ousting the older methods 
of philosophy and more observance of tradition 
William James’s passion for grapplmg witli ‘ stubborn 
facts ’ seems to jiervade the learned wc^rld, and this is 
attribute to necessity rather than choice, for the 
increasing mdustnahaatuni. machine produition, 
changing of social customs, and other choractenstus 
of a fast ovolvmg civilisation make imperative a oorre 
sjjondmgly rapid adaptation on the part of educa 
tional institutions, and for this they find themselves 
compelled to depend more and more on research and 
scientific study Changes m general organisation of 
collegiate work are illustrated by the rapid growth of 
‘ junior colleges * (including the first two years of the 
traditional 4 years liberal arts college course) the 
increase in their number during the year amounted to 
25 per cent Registration of full-tun© students in 
colleges and imiversities meanwhile increased by only 
2 per cent With ^me of the preesure of numbers 
removed and with a oontmued increase in financial 
support, stress may now be put, says the Commissioner, 
on quality of output Institutions are studying, as 
never before, both the auantitaiive and qualitative 
demands by society for tneir human product 
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Birthdays and Research Centres. 

Mar a9, 1890—Dr H Spbnoeb Jones, FRS, 
H M Astronomer at the Cap© of Good Hope 

The erection of a large reflecting telescope in the 
southern hemisphere is an urgent need It should 
have an aperture of at least 72 inches, smee, for manv 
purposes, great light gathermg power is essential, 
and it should be equipp^ with a spectroscope adapted 
for one , two , or throo-pnsm dispersion Su^ a 
telescope would lie available for determining the radial 
volocitiOH of faint stars, and for the study of distant 
nehulaB and other problems which are beyond the 
reach of existing instrumental ecj^uipment The f^l 
interpretation of many observations obtamed with 
large instruments in the northern hemisphere is de- 
jiendent upon similar observations being secured ip. 
the southern hemisphere 

In rei ©nt w ork, tne need has been felt of a publioa-*^ 
tion m which are summarised the analyses of spectra 
for which the muJtjplet relationships have be^ m- 
vestigatod The identified energy levels in the atom 
and the excitation potentials and multiplet identifi¬ 
cations of individual Imos should be given Many of 
the ongmal papers are m pubhcations which ore not 
available for reference anywhere in South Afnca, 

April 4, 1852 —Prof A P Colebian, FRS, 
emeritus professor of geology m the University 
of Toronto 

Recent work along the St Lawrence and near 
Moose Factory and Churchill on Hudson Bay proves 
that the manne beds, long known in those regions, 
uicludo not only postglacial deposits, as usually 
stated, but also interglacial beds The mtergleMual 
sea reached twice the height of the postglaoi^ one^ 
The last glaciation in eastern America was much less 
massive than an earlier one, suggesting that the 
greater load of ice implied a correspondingly greater 
depression of the lowlands How close to isostatio 
equilibrium do such adjustments come, and how 
much lag is to be expected when the load of ice is 
removctl ? Have similar relations been foimd be 
tween interglacial and postglacial marine levels m 
northern Euro|)e ? 


Societies and Academies. 

London 

Physical Society, leb 6 — E B Moss A ballistic 
recordei for small electnc currents The standard 
threatl locorder is oo modified that it records ballistic 
throws in mstead of the usual steady defiection By 
this means, the current sensitivity may be increased 
at least twenty five times —F J S erase The mstru- 
mental phase difference of seismograph records on 
illustration of the properties of damped oscillatory 
systems ^A discussion is given of the method of 
interpretation of the maxima shown on the reoorda 
of earthquakes during the surface wave phase 
usual procedure is to treat the waves (which actually 
appear as heats) as bemg truly simple harmomc In 
genera], this procedure does not necessarily lead to 
the correct interpretation In direct registration, the 
true earth maximum may have occurred one half- 
penofl later than the tune obtamed by the 
correction With galvanometnc regutration, the 
maximum may have occurred either one, two, or 
three half periods earlier than the time indioate^'M^ 
the usual formula due to GaUtzm For direct 
tion, the phase correction at present in use appeeuv to 
be as good as one of the alternatives For giJvaw- 
metne registration, the correction suggested by 
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Soinville» which is one hlilf-period lees than Oaktzin's» 
should be adopted —Beckett The refleotmff 
powers of rough surfM^at solar wave-lengths A 
nemisphenoal mirror used for mtegratmg 

diffusely reflected energy upon a thermopile receiver 
The paper deals at lenrth with the errors inherent 
m the method and with the adjustment of the ap 
paratus The theory of the method is simplified by 
the introduction of an auxiliary specimen which, in 
particular, renders the observations independent of 
the degree of blackness of the thermopile receiver 

Institute of Metals (Annual General Meetuig), Mar 
11 —W F Coll ms The corrosion of early Chinese 
bronzes The patma and patination deposits formed 
by corrosion have resulted m the formation of definite 
I rouierals The Chinese bronzes contain an unusually 
^ high percentage of letid This prelunmary research 
indicates that the bronze metallurgy of the early 
Chinese is distinct from that of the Sumerians —C F 
Elam An investigation of the microstructures of 
fifteen silver Greek corns (SOO-SOO b o ) and some 
forgeries All the genuine coins showed evidence of 
striking between dies, as opposed to the forgeries, 
which, with one exception, were made by casting only 
Analyses mdicated that the coins were sometimes 
made from nearly pure silver, and sometimes copper 
V as added The forgeries contamod copper, and m 
two cases, zmc —H J Gough and H L Cox The 
mode of deformation of a single crystal of silver A 
Single crystal of silver has been tested under altern¬ 
ating torsional stresses with the especial object of 
study mg the formation of twin bands Throughout 
the tests, however, no definite twin markings were 
observed, although the surface of the specimen was 
covered by a complete system of slip bands m good 
agreement with the maximum resolved sheai stress 
law The choice of silver as a suitable material for 
the study of the formation of twin bands under 
applied stress was made on the grounds that in the 
aggregate form silver is known to twin very readily 
— C H M Jenkins Some properties of metallic 
cadmium By muintammg cadnuum cold diirmg 
rolling, the material produced possesses properties 
markedly different from metal which is allowed to 
warm during this process In the short time tensile 
tests, workM material is stronger tlian cost material, 
but under prolonged stress the cast alloys are mfenor 
to rolled samples Microscopic exammation was also 
undertaken on the various materials produced The 
X ray exammation of samples of hot and cold 
worked cadnuum does not mdicate an allotropio 
modification at room temperature and ordmary 
pressures, but there are marked differences in pro 
perties, which suggest a preferred orientation —P J 
Durrant The constitution of the cadmium nch 
alloys of the system codmium-silver The con¬ 
stitution of the alloys of cadmium and silver from 
0 to 40 per cent by weight of silver has been re 
investigated by the methods of thermal and micro 
graphic analysis The hquidus consists of four 
smooth curves which mtersect with pentectio hori¬ 
zontals at 343®, 592°, and 640° C In the solid state 
the system gives nse to the following solid sohitions 

(1) extending from 0 to 6 per cent by weight of silver , 

(2) extending from 18 to 33 5 per cent oy weight of 
Sliver , (8) extendmg from 36 2 to 39 per cent by 
weight of silver—D Stockdale The solid solutions 
of the copper-silver system The mutual solubilities 
mf copper and silver have been determined, chiefly by 
the method of exammmg quenched speounwis under 
the microscope As this method faUs at low tem¬ 
peratures, further information about the position of 
the phase boundaries was sought by measuring the 
eleotnoal resistance of quenched wires A ‘ diffor- 
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ential * method which shows up small, abrupt changes 
m the electrical resistance of alloys at the tempera 
turea at which they occur is also described —T P 
Hoar and R K Rowntree A note on the silver nch 
alummium-silvor aHoys above 600° C Aluminium 
of high punty and the combined use of thermal and 
miorographic analysis make possible certain modifies 
tions m the previously existing diagram 

Pabis 

Academy of Sciences, Feb 9 —^Molhard The 

relations existmg between the various organic acids 
elaborated by SU*rtffinnfoc^stTS nigra In c ulturefi 
containuig msuificient mineral salts, both glucomc 
and citric acids are formed as oxidation proiluots of 
the sugars Both can serve as food material for the 
mould , but citric acid is not formed from gluf onic 
acid —Paul Marchal Microptensm and seasonal di 
morphism in Trtchogamma —Andrd Blondel Tlie 
rationalisation of the electromagnetic equations — 
M de Sparre Concerning Foucault’s pendulum 
Remarks on a communication of Charron — Amiand de 
Gramont was elected a free academician in succession 
to the late Aohille Le Bel —A Buhl Conoidal propa¬ 
gations m wave geometry Waves derived from the 
ellipsoid—Jean Capoulade Green’s harmonic fimo- 
tion of a domam of revolution —Jean Pierre Robert 
Mediation and raetaharmonic functions —Georges 
Calugardano A generalisation of Borel’s theorem 
on meromorph functions —L Tchakaloff The 

interval of vanabihty of ^ m the formula 

f^J>{x)<l>{x)dx ^<l>(i)f‘p[x)dx 

—F E Myard Tlie realisation of mechanisms with 
pure rolling Paul Le Rolland A resonance method 
for measuring rigidity and testmg the stability of a 
construction —E Brylinski A new system of units 
Discussion of a recent communication by A Blondel 
on the same subject —Vernotte The impossibility 
of assuring at any moment a sufficient and known 
thermal isolation with a solid insulating material 
The loss tlirough the insulating material is only 
relatively small when the steady state is attainett 
At any given moment, the loss depends not only on 
the t-eraperatures, but also on the variation of these 
temperatures with the time —L Dubar Rectifying 
elements with copper oxide By micrograpliic 
analysis, P6labon has shown that the oxide layer of a 
copper oxide rectifier is essentially non homogeneous 
and consists of a relatively thick and semi com! ucting 
layer of cuprous oxide holding some cupric oxide m 
suspension, this layer being separated from the copper 
by a very thm semi insulatmg skm of nearly pure 
cuprous oxide The electrical properties of these 
layers have been studied separately, and the results 
are m agreement with P^labon’s hypothesis —-Th V 
Jonescu and C Mihul The dielectric constant and 
the conductivity of ionised gases —Jean Louis Des- 
touches The capture of electrons by jHisitivo ions 
Contrary to th© views expressed by Rutherfoivl, the 
results obtamed show that the phenomenon of capture 
of electrons is the same whatever may be the relative 
velocity of the ions and electrons—J Peltier The 
exploration of ferromEignetic bodies of revolution by 
the use of rotatmg fields —^J Gilles The dispersion 
of mtemal eneiw at the quadruple and triple terms 
3aP, 3pP, 3pi>, m the spectra of the elements carbon, 
nitrogen, oxygen, and nuorme at different degrees of 
ionisation —Pauthenler and Bart The double refrac¬ 
tion of safrol Safrol, whether of commercial quality 
or carefully purified, shows no residual double refrac¬ 
tion in either constant or alternating fields This is 
not m agreement with the results of Leiser —Dei- 
maroux and Mathieu Remarks on the structure 
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of mtrocellulofie Diaoussion of the resulta of X ray 
studies of nitrocellulose —Mile O Hun Contnbu 
tion to the ebuUioscopio study of the complexes 
formed by the cadmium halides and the oorrespondmg 
alkalme halides—Augustin Boutaric and Jean Bou¬ 
chard Tlie influence of light on colloidal solutions m 
fluorescent media The r61e of antioxy^ens —Maurice 
Aumiras The speciflc heats of solutions of sodium 
sulphate —N Slomnesco The decomposition of 
carborundum by a mixture of nitric and hydro 
fluoric acids — P Cordier The dibenzylauccimo 
acids —A Mavrodm The action of ethyl magnesium 
halides on ethyl diethylcyanacetate —V Hasenfratz 
Nativolle s digitaline and digitoxm —Jean Lacoste 
Stratigraphical notes on the southern Rif (Moulay Bou 
Chta region) Bogdan Varitchak Remarks on the 
distribution of the cytome at the moment of zoo 
spore formation —L Margaillan 1 he oil of Wr%ght%a 
annarmmiR an oil resembling castor oil This oil 
strongly resembles (astoi oil m physical and cliemical 
properties there is one point of difference the 
Wr^ghtia oil is much more soluble in light petroleum 
ether—-J Millot Iho comparative anatomy of the 
middle cephalo thorax ic mtestme in the true spiders — 
A B Chauchard and S Kajiwara The relation of 
the f hronaxios of antagonists m narcosis produced by 
compression of the bram Georges Bourguignon and 
Socrate Eliopoulos 1 he action of io<lm6 calcium and 
magnesium ions on the oacillometru index and the 
art«nal pressure m trans cerebral diolectrolysis —R 
Marcille An apparatus affording protection against 
toxic gases —Charles Rtchet Remarks on the pro 
ceding communication 

Washington, D C 

National Academy of Sciences (/roc Vol 16 No 11 
Nov 16) William Hovgaard (1) The stress distn 
bution in welds By a process of mfcegration and 
variation which presupposes contmuity an expression 
valid within the limit of elasticity is obtamed for the 
stress distnbution m the case of a bar connected to 
anotlier structural member subject to simple tension 
or compression —(2) The stress distribution m welded 
overlapped joints —H Diamond and F W Dunmore 
A radio system fr>r blind landing of aircraft m fog 
(sogNatuke leb 14 p 262) — Theodora Theodorsen 
A sensitive induction balance for the purpose of detect 
mg unexplodod bombs A power coil produces a field 
and the fluxes through two pick up coils are compared 
The held is considered to consist of the imdisturbed 
power fiehl and the superimposed field induced m the 
hidden object tlie latter is detected by the pick up 
system A small 6(K) cycle generator is used — 
Frederick D Rossini The heat of formation of water 
The calorimeter was surrounded by a constant tern 
perature jacket and contained a measured quantity 
of water a temjierature measuring device, stirring 
mechanism and a reaction vessel for burning the 
gases at constant pressure, and a heatmg coil The 
thermal energy liloeratod by combustion of oxygen 
and hydrogen to form a measured mass of water la 
compared with that liberated by a measured Quantity 
of electrical energy Thus the results depend on the 
determination ot a moss of water formed and a 
quantity of electrical energy passed The heat of 
formation f f one mole (18 0166 gm ) of liquid water 
found IS 285 890:140 absolute joules or 68,313 db 10 
gm cal (16°) —Horace S Isbell (1) Ciyetallme 
alpha and beta z^ethyl-d gul^idee —(2) The rmg 
structure of mannose — M Deimrec and J G Farrow 
(1) Non disjunction m the X chromosome m Dro#o 
phUa viTxlxa —(2) Relation between the X ray dosage 
and the frequency of pmnary non disjunot^ions of 
X chromosomes m Dro*oph%la v%nl%B Primary non 
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off eventually, when the ferti^ty of treated fliee also 
deolmes —L J Stadler Recovery foHowmg genetic 
deficiency m maize Recovery of an * inactive ' gene 
has been observed equally in X rayed and untreated 
material —Walter M Nielsen Magnetic analysis of 
negative ions m mercury vapour Electrons from a 
tungsten filament ore projeotm parallel to a magnetic 
field of 100 gauss , mercury vapour passes up the 
discharge space and ions are produced by a beam of 
electrons Positive or negative ions are pulled out * 
by an accelerating potential and analysed magneti 
c^ly Evidence was found of nc^gative ions at pres 
sures of the order of 10 ♦ mm of mercury —Hugh L 
Drydcn and George C Hill The pressure of the wmd 
on large chimneys An experimental chimney stack, 
10 ft m diameter and 30 ft high, was erected on the^ 
roof of one of the U S Bureau of Standards buildings 
and wind pressures measured at twenty four stations 
round the circumference at a single efevation about 
two thirdof the height from the base Arrangements 
have been made for sunilar observations on a new 
chimney at the Bureau Wind pressure on a chimney 
is a function of the ratio of height to dieuneter of 
chimney and possibly of surface roughness It may 
reach large values locally, but 20 lb per square foot 
of projected area at a wind speed of 100 miles on hour 
IS generally a safe value Exxxjrmients on small 
cylinders cannot be used to predict wind pressure on 
account of the large scale effect —L P Eisenhart 
Projective noimai CO ordinates—H S Vandiver (1) 
On the norm residue symbol m the theory of cyclo 
tomic fields —(2) On the second factor of the class 
number of a cyclotomic field—E T Bell Periodic 
recurring series H F Bohnenblust Noteonsingu^ 
laritics of power senes —J H C Whitehead A 
method of obtaining normal representations for a pro 
joctive connexion —Tracey Yerkes Thomas On the 
unified field theory (1) Einstem s theory introduces 
the possibility of distant parallelism mto the scheme 
of Riemannian geometry in each point of the under 
lying continuum of space and time there is a local 
Cartesian co ordinate system m which the Pythogori 
can theorem is sat isfied 1 hese systems are determined 
by four independent vector fields Subject to certam 
conditions a system of sixteen wave equations is 
constructed to represent the combined gravitational 
and electromagnetic field Marston Morie The 
critical pomts of a function of n variables 
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Diary of Societies. 

FRIDAY, Mablh 2T 

Royai Society for titk 1 ROTacriox or Birds (at Middlesex Qntldliall, 
WeatininalRr), at 3 —Annual Meeting 
Royal Society or Medicine (Dlaeaae In Children Section^ at 6 
Xeetitution or Kleotrical KtroiMEEita (Weat Wales (Swansea) Bub 
Centre) (at Electricity Offlcea, Swansea) at 6 
iNBTtTUTioN or Btbdctural BNutMEERA (at Chamber of Oommeroe, 
Birmingham), at 6 SO - Annual Qeueral Meeting 
iNffriTuTE or Kuki (Bast Mldlanda Section) (at Tmhnlcal College, Derby), 
at 7 —P H N Ulander Tlie Power Conaumptlun of Boiler houae 
Auxlllaileit 

Hahcueeteh Aesooiation or BNniNaERa (Annual General Meeting) (at 
Koglneera Club, Manchester), at 7 —C 1 ongden Developmenta in 
Modern Foundry Praotioe 

Mahohesteb Literary and PuiLoaorHicAi SoorETY (Chemical Section) 
at? 

1H8TITVTIOH or MEc-bANicAi Knoineerh (Informal Meeting), at 7 — 
Exhibition of Industrial Klnematograph Fllais 
Jdeior Imetitotion or ENOiirBEaa (at County lintel, Newcaatle on Tyne), 
at 7 16 —L Clegg Synthetic Hesln Producta 
IriiTiTDTE or Britibb Foumdrymem (Birminghum, Coventry and Weat 
Midlands Branch) (at Chamber of Commerce Rtmilngham), at 7 8U — 
T G Bamford The Melting of Caat Iron 
JnitiOR iNflTiTOTioif or Bnoiheere, ftt 7 so —0 E Prince Light Sensitive 
Work In Modern Industry 

OaouxjiBTB AasocUTioN (In Architectural Theatre University College) 
at 7 80 Prof 1 S Palmer On the PleUtoceno Sucoesafun of the 
BrisboL District ~K M Venables NuteH on the Geology of Felpham, 
near Bognor Regia 

Mi< Roscoui Ai Boi ticTv or Wai as (at Oardift Technical College), at 7 80 
“Dr P Morgan The Mlcroacojw In Bacteriological Work 
!nhtit(»tion or Stri'cturai BMiUNEiRH (at Merchant Venturers 
Technical Oolhge, Bristol), at 7 80 ~W R Francis Teating of 
MaleiUlic 

JnirJOB iNETiroTioy or KNoiNEaRB(at Metallurgical Club, Sheffield), at 
7 SO —J F Webster Notes on Rev.ent Rood Transport LegialatloD 
Royai Society or Medk I'ts (Kpldeiniology and State Medicine Section), 
at ti Dr A F MacCallan Trachoma Its Importance as a World wide 
DiaeuM^ 

Royal Inetitutioh or Great Britaih, at 9 —Lord Rutherford Uelliim 
and it* Properties 

SAiURDAY, March 38 

Royai iNsrmmoN or Great Britain, at B ~^I*ord Rutherford Recent 
Researches on the Alpha Rays (4). 

Institute or Buitihu Foundhvmkn (East Midlands Branch) (at 
Loughborough College), at 6—Dr A. B Everest Heoent Deielop 
ments In Special Cast Iron 

IwsTiTUTf or Bhitihh Foundry mem (Newcastle-on Tyne and District 
Branch)(at Neville Hall Newcastlu-on Tyne), at 6 15.—The Brackles 
berg Proofss fop Produetion of Grey Coat Iron. 

MONDAY, Maaoh 80 

iMsrmJTE or Aitdaries, at 6 — J B Maolean Notea on the Practical 
Application of the Contribution Method of Distributing Surplus >- W 
Pollock VariatlonK under (Altered Conditions la the ^nu« Provided 
by a Given Scale of Preroiumii. 

Royai iNarmiTiOH or Oriat Britaim, at 5 —General Meeting 
lEHTrruTtoK or Kiecthioal Bnoinbere (Informal Meeting), at 7 —H 
Asthn^and oth^re Dlscnasion on The Rupturing CnpacTlyof E H T 
and L.T Switchgear to be Installed on OonKumera"rromiBeM 
iKariTUTifiN or Locouonv* EHOiNCBaa (at Chamber of Commerce 
Birmingham) at 7 —H Chambort Xmprorfmenta in Water Pick up 
Gear for X ocomotlTos 

HtTwrfRiAN SCKICTY OF IxiNDOK at 7 15 —Dr B P Poultonand Dr O 
Heath DiscusHlon on The (Common OoW 

TUESDAY, March 31 

iNSTiTtiTioN or PETROLBOtf TxoBHOLoanra (at Royal Booiety of ArteX at 
6 16 —Annuel Genoiwr M«et>Xng and l&duetlou of New Prealdent, 
J Kewley 

Royal ABaoHAUTiOAi Socrtt (jointly with Idstitution of Automobile 
Knglaeem) (at Royal Society of ArtaX at 6 80 —High Speed Heavy 
Gil Bodnea 

Royal Photoorapbio Society of Quiat Bhttaim (SclentJflo and 
Teuhnicai Group) (Annual General MeetingX Et 7 —li O Rawllngc 
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Examination of the Newman Bxpoaure Apparatne —A B Newman A 
New Desira ofMloroeoope 

BuBYnELD MCTALLnaoiCAi Aoeociatiok (at BheAelt^ at 7 MX—Dt 
E W Fell Qaaea Steel (with special reference to OzygenX 

SooiETV or Omshioal iMDCtTaT (Chemical Englueerlng Group) fjolitlyr 
with Diesel Engliie Uqera Aaaoolatlon, Institute of Intel, Inatltute of 
Marine Engineers, Institution of Automobile Bo^neers, Initibution 
of Engineers in Charge, Institution of Ueohanioat Engineers, laatitu 
tloo of Petroleum Technologists, Junior Institution of Engintera, 
Royal Aeronautical Society, and Society of Bnglneera) (at InstitutloB 
of Mechanical Engineers), at 7 45 —X>r B J Davies and B Giffbn 
lideotion, Xgnltion, and Oombustioo in High Speed Heavy Oil Engloei 

WEDNESDAY, April 1 

Oeoluoilal Society or London, at 5 80 

lESTiTirrioN or Bleothiual Enoihebms (Wirelesa Section) at 6 —R 
NaUmlbh (a) Short DiatanoeOburvationaon Long Wave Phenomena» 
(5) Field Strength Measurements on Da vent ry 5 Xa 

North East Coast Institution or Enoinsbrs and Bbiprvilobm 
(Graduate Section) (at fiolbec Hall, Nowraatle upon Tyne), at 7 15 — 
hebate 

8o< lETT or Glass Tkumnoi^v (I^ndon Section) (at National PhysloaX 
I.<aborabory, TeddingtonX at 7 80 

Society or Pddlk Analyete and other Analytical Chemists (at 
Chemical Society), at 8 —XL C Frederick Carbon Monoxide Poison 
ing Its Deteoiiun and the Determination of the Percentage Batura 
tlou In Blood by means of the Uortridge Reversion Bpectrosoope.— 
H M Moaon and G Walsh Experiments on the Hardness of Fata.— 
Dr B S Kvans A New Process fur the Determination of Small 
Amounts of Bromide In Chloride,—8 G Walton and R G OBrien 
The Use of Bromine as a Reagent In the Determination of Alkaloids 

Royal Hioroecopioal Soointy (Biological Section) (at B M A House, 
Tavistock SquarnX 

PUBLIC LRCTURK. 

SATURDAY, Mahcu 38. 

Horniman MuaaOM (Foreat Hill), at 8 80 —Prof J B Alnswortb 
Davies Fur bearing Animals In Canada. 


CONPBRKNCK. 

BaiuRDay and Monday, Marcu 28 and 60 
SociXTV ruR ExPiCBIMental Blot u4«y (at Edfobur^hX 
ihlurday, JWotTk 28 (in DofAitment of Zoology) 

10 A M to 1 p M — J Hammond Tlve Life of the Unfertilised Ovum, 

A J M Smith The Pnihlem of the Vitelline Membrane (a) Gaa 
Exclmngt. and Osmotic EqullibHu uf the Infertile Hen 3 Egg 

J NtMHlhain M Stephenson, and D M Needham The Problem of 
the Vitelline Membitme (b) Lactic Add Pi-oducUuli In the Infertile 
Hen H Egg 

J Needham The Problem of thu Vitelline Membrane (c) The 
Oeniotic fYopcrti <'8 of Uic Isolatwl Membrane 

H O Bull Conditinne<l Kesponsos and Salmon SmulU 

W H PearsAll and M Pilling The Physiology of Storage in the 
Aj)|>l« 

E C Barton Wright The First Sugar of PhotosyntUestK 
(In Department of Animal OeiiHtics ) 

2,16 t/O 8 4 I —F A E Crow and L Mirsknia (a) Genetic and Physio- 
Ir^kal Studies on the Halrleu Mouse (b) Oliservatione on Qie 
Ag( d Male and Female Mouse 

B P Wiusnrr, P Q Marshall, J M Robson H Taylor, and R E 
Illingworth Recent Expcilments on the Dynamtui of the Sex Cycle. 
8 46 to 6 so —Dimonatration* 

6 so to 6 80 —E Boyd Experimenta on Skin TranspUntatioD In the 
Mouse 

B M Odroj fhe Effettof Arginine and Thyroxine on the Growth 
Uato of a Transplantablu Tumour of the Moviae 

Monday, Marrh 80 (In Department of Bacteriology) 

10 A H t<» 12 16 p M — 1 J BUke ExperlmHuUl Infection of ^oZmo/tHo 
by JiurUl'M talnonirida 

A Cunningham and T Gllwon Recent Work on the Filterable 
Qonldial Stagna of Bacteria, 

T J Maekin M 11 Finkulsteln and H J Gibson The Natural 
Antibodies of Various Animal Bpecleo. 

J M Alston Analysis of Antigens on the Basis of Chemistry and 
Fnuctlou 

M B Chrlstison Microblc Dissociation with Special Referenca to 
the Tubercle ihiolllus 
13 15 to 1 —Demonstrations 
(In Department of /oology ) 

2 15 to 8 45 —A Walton Gaa Storage of Mammalian Spermatozoa 

A L Craig Bennett Observatloqs on the Infiuence of Tempera 
tare on the Breeding of Animals 

A Qrabam Temperature and pH Optima of Invertebrate Enzymeo. 
8 45 to 4 8 a—Demonatralions 

4 80 to 6 -J W Gregor Experimental Methods In Taxonomy 

V E MoM Da\ey Inheritance of Colour In Oertain Specie* of 
BratMoa^ 

W Block Inheritance of Colour in the Potato Tuber 


ANNUAL MRSTINtf. 

iNETiTUTtON Or Kavai AROuiTxcrs (ot Royol Society of ArtaX ^ 

Friday, March 37, at 10 80 a m —Dr H H Blache The Present Poeitlon 
of the Dleaal Engine for Marine PurpoociL 
n S Yarrow Water Tube Boilere in Bogie Recent Herchant^^pi 
with Serrioe Reaulta. 

W H Howden Some Modern Ixamplei of Air Heaters 
At S 80 —B F Sponnsr Beam Freer^e Ponnextons, 
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Birth Control and Human Biology 

subjeota are of greater social Bignifioanoe, 
or have aroused more violent opposition in 
recent years, than that of birth control Since 
Dr Mane Stopes started her energetic campaign 
ten years ago, she has hatl to contend with much 
misrepresentation, together with calumny from 
certain ecclesiastical quarters It is gratifying to 
know, therefore, that on Mar 17 a large and 
distinguished company assembled at the Ritz Hotel 
to congratulate her upon the success of her pioneer 
work for the benefit of the human race through 
the positive control of conception A further in¬ 
dication of the growth of public opinion on the 
subject of birth control is given by the recent 
announcement from the Ministry of Health that 
contraceptive advice may be given in clinics 
controlled by local authorities, when it is desirable 
m the mterosts of health 

The society founded by Dr Slopes has the 
title “ Constructive Birth Control *’ and she lightly 
insists on the word “ constructive By this 
Dr Stopes means that her aim is not only 
to prevent children being born to poor and un¬ 
healthy parents, but also to bring the joys of 
parenthood to sterile couples who desire children 
and have the means to support them This part 
of the work of “ Constructive Birth Control must, 
however, always constitute a very small proportion 
of the whole , by far the greatest task is that of 
preventing undesirable births 

Now, the moans of preventing births—leaving out 
the illegal and dangerous method of abortion— 
resolve themselves in two categories, namely (1) 
prevention of the dehiscence of the eggs, and (2) 
immobihsation or destruction of the spermatozoa 
Until recent years methods of the latter kind 
only have been adopted, and to many people 
these methods seem disgusting and destructive of 
all the romance of sexual congress We are, how¬ 
ever, coming in sight of much simpler and un¬ 
objectionable methods, there is hope of being able 
to prevent by means of the injection of an extract 
of pituitary gland the dehiscence of the eggs 
altogether This injection can be made anywhere 
on the body, and its effect will lost for a whole 
menstrual penod 

It 18 obvious thak if the efficacy of the new 
method referred to can be oenfirmed and its mode 
of application standardised, Sentimental objec¬ 
tions to birth control will disappear there will 
rejnam only the * moral' and eoolesiastioal ones, 
and on the eoolesiastioal objections a word or two 
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may be said in the interests of clear thinking and 
accurate history Whatever weight there may be 
in these objections, they derive no support what¬ 
ever from the recorded sayings of the Founder of 
Chnstiamty or from those writings of His great 
apostle Paul which are most widely accepted as 
genuine For, from the sayings of Jesus and the 
writings of Paul, it is clear that both held the 
view that the present order of Nature would be 
terminated after a brief penoil of about forty or 
fifty years and bo replaced by a supernatural order 
miraculously introduced from heaven, which would 
establish the kingdom of God”, in which there 
would be ” neither marrying nor giving in mar¬ 
riage ” In the meantime, marriage was legal as a 
concession to the flesh but it was futile and “ it 
remamoth that those with wives should be as those 
that hod none ” With an outlook on life and the 
future of the world so totally different from our 
mcKlern one, the question of the necessity of birth 
control could never htive presented itself to early 
spiritual teachers 

Dr Stopes was led to advocate hath control 
from observation of the misery, jiain, and disease 
caused by the overbreeding of the poor Many 
ladies of great rehnement and imtial prejudice 
against birth control have been driven to the same 
conclusion as Dr Stopes, from the same cause In 
her book, “ The First 5<XX) ”, Dr Stopes has given 
hearfcbieaking accounts of women looking like old 
hags at the age of thirty five, never free from 
pain, having forgotten what normal good health 
means, who, when examined in her clinic, have 
been discoveiod to lie suffeiiiig from displaced 
wombs, lacerated cervic^os, and otlier injuries Such 
women frequently hod histones of annual confine 
ments often resulting in still births , and indeed, 
from the condition of the womb, it was difficult 
to see how any other result was to be expected 

It has been objected that only unhealthy women 
would visit the clinic, and that the great majority 
of working class mothers remain healthy and strong 
in spite of having had large families in fact, it 
has been contended that in a normal woman, child 
bearing, instead of injuring, actually promotes 
health It may be that Dr Stopes has drawn too 
dark a picture, but it must be remembered that 
Dr Jansen- a leading Dutch authority on mater¬ 
nity and heredity—in a boofi entitled “ Feebleness 
of Growth ”, Qomes to the oonclusion that, in cases 
where the influences of alcohol and of venereal 
disease could be excluded, the members of large 
famibes showed a progressive deterioration in size 
ahd strength as birHis succeeded one another 
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This deterioration was not due to any inherent 
differences In the germs , for when, as m some 
cases, one or two children died m early infancy/ 
the next surviving child was actually stronger than 
the last one, showing that the real cause of the 
deterioration was the exhaustion of the mother 
But, however important these humanitarian con¬ 
siderations may be, and however much all kindly 
disposed persons must sympathise with Dr Stopes 
in her fight against misery and pain m her own sex, 
there are biological arguments in favour of birth 
control which enormously outweigh the philan-^ 
thropic ones and m our opimon erect the question 
of birth control into the most urgent and important 
problem of modern times 

Dr Klton, in his charming text book on ” Animal 
Ecology ”, puts the problem most clearly by point 
ing out that if the numbers of a species are to 
remain constant, the numbei of offspring which 
survive their parents must not exceed two But 
every known species prwiuoes far more offspring 
than this Suppose now the conditions of the 
environment to become temporarily moie favour¬ 
able and that three children survive each pair 
of parents This would mean an increase m the^ 
population of 50 per cent in one generation If 
we repi'csent the original piopulation os 100 and 
the same increase continued for another generation, 
the population would iriciease by 50 per cent over 
160 that IS, it would reach the figure of 225 and 
be more than doubled in three generations It is 
easily seen that in these circumstances the numbers 
of the spe< les would rapidly attain the dimenaions 
of a plague , and, as Dr Elton shows, at this point 
a mad impulse to migration sweeps over it, and in 
rapidly breeding aiumals like rodents these enses 
tend to occur at intervals of ton to eleven years 
Dr Uvarov has proved that the devastating- 
swarms of migratory locusts develop at intervals out 
of populations of apparently harmless grasshopjws 
when owing to the climate in some particular year 
an unusually large number of eggs hatch out The 
same thmg has been observed in fish After the 
method had been elaborated of determining the 
age of fish by counting the rings of growth on 
their scales, the surprising discovery was made 
that the hemng hatched m a particular year hod 
constituted the bulk of the catch for a long period 
of years When the niatter was inquired into^ it 
was found that the number of eggs spawned in^ 
that particular year was not greater than nomSlT" 
but that owing to the coincidence of the spawtiifig 
and of a particularly abundant crop of 
far more herrings than usual had survived theh 
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babyl^oodf bo that what had mcreaaed was not the 
bxrih raU bat the mrvwal-raU 

Now, all these phenomena, namely, an increase 
in survival rate, the consequent abnormal increase 
in population, and mass migration, have occurred 
time and again m the human race They are con 
sistently ignored because, man being a slower 
breeder than most animals, they occur at long 
intervals and several generations may elapse 
Without their making themselves felt Du nog 
Classical and Middle Ages there were breeding 
grounds of hardy, vinle races from which swarms 
of young men issued forth to plunder their civilised 
neighbours Sometimes these swarms developed 
into mass migrations, bringing women and children 
with them Such breeding grounds were the lands 
surroundmg the Baltic the pemnsula of Arabia, 
and the steppes of central Asia Quite obviously, 
all three regions were incapable of supjiorting an 
increasing population, and when the altei natives 
starvation or migration vere presented to them, 
the sturdy inhabitants invariably chose the latter 
Nothing more tomble than the Tartar invasions of 
Mesopotamia, Syria, and Egypt has occurred during 
human history It may be argued that with the 
lierfection of modern weapons and modern trans¬ 
port such dangers have become things of the past 
That 18 portly true, civilised countries are no 
longer likely to be overrun by hordes of hungry 
barbarians But the cause of these invasions, 
the tension of an ever-increasing population, con¬ 
tinues to operate and will certainly produce dis¬ 
turbances almost equally as formidable os the 
Tartar mvosiona 

If we take our own country, we find that in 
1600 the population of England and Wales was 
about 5,000,000, in 1700 it was 5J million, m 
1800 it was 9,000,000, and in 1900 it was more 
than 30,000,000 The enormous increase m the 
nmeteenth century is usually ascribed to the ‘ in¬ 
dustrial revolution* that is, the introduction of 
maohmery driven by steam for manufacture This, 
it IS argued, provided far more openmgs for employ¬ 
ment, and consequently the poor produced more 
children But Miss Buer (” Health, Wealth, and 
Population—the Early Days of the ludustnal 
Revolution ”) shows that this is a mistaken de¬ 
duction The mc^rease m population began before 
the * revolution * the birth-rate did not increase 
to any marked extent, but the survxval-raU increased 
mowing to the introduction of vaccination, modern 
samtation, and a purer water supply From 1880 
onwards, the birth-rate began to fall, owing to 
the mtroduotion of birth control methods amongst 
No 1271 


the well-to-do, but until the present day it re¬ 
mains undiminished amongst the lowest and 
least skilled section of the population By our 
grandmotherly system of doles, matermty benefit, 
et-c, we are doing our best to encourage it 
Forty years ago, this section of the population 
bred as it does now, but the great majonty of 
the children died To day, however stupid, they 
survive and constitute an increasing proportion of 
the future nation 

Before the War, the increase in population was 
to a considerable extent relieved by ©migration to 
the Dominions and the Umted States To day 
that door is closed , the Umted States will admit 
annually only a small quota, and tlio Dominions, for 
the present at least, none England at the moment 
resembles a steam boiler with an increasing pressure 
and no safety valve In Italy, Signor Mussolini 
IS encouraging large faimliea with the view of in 
creasing the importance of the Italian nation By 
his skilful development of the natural resources 
of Ital^, room is at piesont being made for the 
increase But it is obvious that this process will 
soon reach its limit, and then Italy will become 
another dangerous centre of tension 

The recent census of India revealed that an 
increase in the population from 320,000,000 to 
350,000,000 has taken place m ten years The 
Indian peasant always lives on the barest muu- 
mum of Hulisistence, which is all that can be 
wrung from his smell plot of land It makes one 
shudder to think of the intensification of that dull, 
sordid struggle and the consequent misery involved 
in the necessity of feeding 30,000,000 extra mouths 
A distinguished Anglo-Indian friend once told us 
that in one of the islands of the Ganges delta three- 
quarters of the population were wiped out by an 
inundation , ten years later that island was dis¬ 
tinguished by its prosperity over all the other parts 
of the delta No wonder some cynics sigh for the 
good old days when, at intervals, life was diversified 
by plagues and invasions which produced tem¬ 
porary excitement and discomfort and relieved the 
pressure of population This pressure is one of 
the results of British rule and British humamtanan 
sentiment 

Humamtanan sentiment acting in ignorance of 
the laws of biology is a most dangerous thing and 
produces devastating 1*68111 ts Compulsory birth 
control seems to us to be the only remedy capable 
of averting these results Truly, though hardness 
,of heart be given divine condemnation, Nature is 
equally severe on stupidity and wilful ignorance 

E W MaoBridb 
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The Rise and Growth of Applied 
Entomologry 

8m%thson\an MisceUaneovs CoUectiom Vol 84 
A History of Applied Entomology (somewhat 
Anecdotal) By L 0 Howard (Publication 
3065) Pp viii+ 664+51 plates (Washington, 
D C Smithsonian Institution, 1930 ) 

HE title of this volume suggests a severely 
technical contribution It is, in fact, a technical 
contribution, but one leavened with anecdotal and 
humorous facts and foibles respecting personalities 
that figure in its pages It traces the nso and 
growth of apphed entomology very largely tlu'ough 
the lives of those whoso efforts have built up the 
subject The document before us is, in consequence, 
of a very human interest, and in its autlior wo have 
the doyen of the world’s economic entomologists 
Dr Howard's long career as Chief of the Unite<l 
States Bureau of Entomology renders him oxcep 
tionally well qualified for the task of writing this 
book Probably no one else has established so 
many personal contacts with entomologists from all 
over the world His own travels, so often over 
North America and into Mexico, and in many 
European countries, have enabled him to loam 
much about conditions first hand Further, Dr 
Howard’s office m Washington has long been the 
Mecca of all entomologists who sought to widen 
their experience by visiting such American organisa 
tions as he advised In his retirement he has made 
good use of his time by placing on permanent record 
a rich harvest of facts and impressions gleaned from 
innumerable sources 

This volume is largely divided up geographically 
into separate parts and, as stated in the preface, it 
IS not a history of the stnot, modern, documented 
type III Part I (pp 9 198), Dr Howard traces the 
variou'^ factors and influences that have led to the 
great development of his subject in North America 
Much w related concerning the lives of the early 
American exponents of economic entomology, their 
individual traits and how each person influenced 
the trend of events A good deal is told about 
individuals and circumstances which we do not 
recollect having seen m prmt before As isolated 
remmiseenoes these records ore merely mterestmg, 
but when woven mto an historical fabric of this 
kind, they help to recast a proper perspective of 
times now gone by> Dr Howard extends just 
praise where it rfdue, yet tl%e foibles of individuals 
are not overiooked, and he manages to incorporate 
much that is entertaining m an anecdotal way 
Individuals make institutions, and among the latter 
^ No. 3206, Vol 1271 
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the leading State, Federal, and non-official (ngKa- 
laations are explained and their developinenti 

followed 

The inauguration of journals and of societies 
comes m for its share of recognition, and their 
metamorphoses are followed up to the present day. 
The teaching of economic entomology, from its 
early beginmngs up to the great modem schools at 
Cornell and elsewhere, is recoimted teachers and 
their methods are characterised, while, here and 
there, something pertammg to their audiences finds 
expression 1’he major campaigns of insect control 
in the United States are discussed in an interesting 
and informal manner quarantine and other acta 
(*ome m for historical record and their consequences 
clearly indicated Public expenditure, pohticol 
events, and also the salaries of entomologists, all 
come under review Canada and Mexico find their 
due places in this section of the volume An ex¬ 
ceptionally full account is given of apphed entomo¬ 
logy in Mexico, jxwsibly because it is so little known, 
and her© it seems perhaps a little anomalous that 
the more ext^^nsive, and older, developments in 
Canada are <li8CU8sed m the same number of 
pages 

l>r Howard concludes that the enormous damage 
incurred by insects demands many more men to 
cope with it in America, even more than m any 
other part of the world “Surely", he says, 
“ we appreciate their need more than any other 
country And that is the reason why the Umted 
States stands at the head in apphed entomology." 

Part II (pp 201 336) deals with European 
countnos It opens with sections on the early 
writers and their work, and then passes on to disouBS 
at length the cffectB of the entry of the Phylloxera 
on to the (^ntiueiit It would seem, Dr Howard 
says, tliat this pest proved a bleaamg m disguise, foi; 
the reason that serious work in apphed entomology 
origmateil very largely in some countries os the 
result of the check to viticulture administered by 
this insect He then proceeds with his main sub¬ 
ject, taking it country by country The early 
struggles that apphed entomology underwent m 
order to obtain recogmtion m the Bntish Isles are 
admirably followed When we oome to later 
developments, we find an appreciation of the work 
of the Impenal Bureau of Entomology, and due 
complunent is paid to the world-wide value of its 
pubhcatioils Reference will also be found to 
infiuence of the Development Commissioii> 
Empire Marketing Board, Carnegie studentships, 
and other organisations that have tended so 
to the furtherance of the subject * 
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In. dealing witb France, the development of the 
State orgamsatioiiB is traced, and a special section is 
devoted to personaha with respect to the savant 
Paul Marchal and the outstanding work accom¬ 
plished by him Similarly, when we come to Italy, 
we find just tribute paid to F Silvestri, who is, 
perhaps, the most learned and experienced general 
entomologist to-day The accounts of develop¬ 
ments m Russia and Poland are particularly en- 
hghtenmg, and Dr Howard’s visits to both these 
countries have enabled him to gamer information 
from personal experience So each country is taken 
sertcUtmy and there are not many that our author 
has not visited at one tune or another, often on 
several occasions He is thus able to impart much 
that IS both interesting and significant respecting 
its leading applied entomologists in every story 
Even Cyprus, its problems, and its young Govern¬ 
ment entomologist find a place in this section of 
the volume 

Parts IIT to VI (pp 339 402) are concerned 
respectively with Asia, Africa, Australasia, and 
Ckjntral and South America Here, a good deal that 
IS unfamiliar is placed on record, and many little 
known {lersons are brought into the limelight and 
their services appraised Most of us know little as 
to what has gone on in Uiuguay, Guam, or Haiti, 
for example, but Dr Howard has dispelled this 
Ignorance with many interesting facts re^Kpeoting 
both persons and institutions in such parts of the 
world 

Part VII (pp 465-545) is mainly concornod with 
the growth and development that medical entomo¬ 
logy has undergone during the lost fifty years Dr 
Howard’s own early medical training has given him 
a lien towards this aspect of insect control By 
means of his writings and his jiersonal influence, he 
has done inestimable service in making discoveries 
widely known, and in moulding American public 
opinion into realising the menace of insect-borne 
diseases This part of the volume is nch in per¬ 
sonalia, and we find therein many reminiscences 
of such leaders os Ross, Blanchard, Grassi, and 
others, too many for separate mention Biological 
control, also, has its place m this part the history 
of the practical utilisation of parasitic and predatory 
insects IS traced, and what has been achieved by 
way of biological control in different countries re¬ 
counted The three concluding sections of Part VII 
are short but to the point In one, the growth of 
the appreciation of apphed entomology by other 
scientific workers is discussed and analysed This 
IS followed by a numenoal comparison of applied 
entomological hterature that has emanated from 
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different countries, and it appears that, in less than 
fourteen years, no fewer than 23/430 papers and 
books on the subject have appeared in the world 1 
Finally, Dr Howard has some cogent remarks 
on the future outlook for the control of insect 
pests 

At the end of the volume are 51 half-tone plates 
which contain about 250 portraits of apphed 
entomologists who have contributed, or are still 
contributing, to the advance of their subject The 
originals of many of these are in the unique oollec 
tion that Dr Howard has gathered together and 
filed in Washington over a long period Many 
visitors from afar have faced the camera at his 
instigation, but few reahsed that they were des 
tined to feature m the present volume I Follow 
ing the plates is an 18 pp index hsting more 
than 5(XM) names of individuals that are men¬ 
tioned in the text of this volume all, in some way 
or other, have exercised influence upon apphed 
entomology 

We must conclude this notice by extending our 
gratitude to Dr Howard for giving us quite a 
monumental volume It is one whorem his own 
inimitable personal touch has imparted to it a 
character not only uiuque and entertaining, but 
also of enduring interest as an histoncal record 

A D Imms 

Scientific Aspects of Disarmament 

Sciendtjic Disarmament a Trcatmeni based on the 
Facts of Armament By Victor Lefebure Pp 
320 (London Mundanus, Ltd , 1931 ) 6s net 

N the numerous discussions on disarmament 
during the last twelve years, the ethical and 
moral aspects have been emphasised out of all 
proportion to the other factors The moral aspect 
of war has been (lebate<l for centuries, but has 
essentially no relation to the problem of disarma¬ 
ment as it presents itself to-day Even if we take 
the Quaker point of view, we cannot afford to 
wait for the spiritual conversion of whole nations, 
civilised and uncivilised, to the same doctrine of 
non violence There is nothing m history which 
justifies our relying upon such a transformation 
for the solution of an urgent and acutely dangerous 
problem It is indeed this failure to visualise 
disarmament as essentially a practical problem for 
our own generation that has led to so much dis¬ 
sipation of genuine moral support mto atenle and 
unprofitable channels Hod the energy diffused 
among a score of peace societies of one type or 
pther been concentrated m definite support and 
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constructive cnticism of the efforts of the League 
of Nations in this field, there would undoubtedly 
have been far greater advances towards cUsarma- 
ment As it is, our failure to grapple with the facts 
of disarmament still allows politicians, embarrassed 
by the conditional disarmament of Germany under 
the Treaty of Versailles but unwilling to make a 
positive contribution themseives, to find an easy 
refuge in moral and economic platitudes 

Disarmament presents itself at the moment as 
essentially a pohtical and a technical problem, and 
on the whole the emphasis is on the teohmcal aspect 
The extent to which the Pact of Pans has changed 
the fundamental situation is as yet scarcely per¬ 
ceived, and once the logical sequence of the fact— 
the renunciation of neutrahty—has been pubholy 
recogmsed by the Great Powers, the political situa 
tion should no longer offer any real obstacles to pro 
gross Indeed, the acceptance of this prmciple by 
the Umted States of Amenoa would probably be 
decisive 

On the technical side, it is significant that the 
study of disarmament which has already been 
earned out by the League of Nations has demon 
strated that disarmament is a practical proposition, 
and discussion now centres not on the possibility 
but on the mechanism of disarmament To this 
discussion, Major Lefebure's volume makes a con- 
tnbution of fundamental importance Disarma¬ 
ment 19 largely a technical matter Its successful 
treatment depends on the impartial analysis of all 
the relevant facts The failure or halting progress 
of most efforts in the field of disarmament has been 
mamly due to failure to visualise clearly the mam 
objective, and as a result to treatment of the 
problem in fractions “Scientific Disarmament ” 
gives us essentially a projection of scientific method 
into the disarmament problem—the application 
of those principles of observation, analysis, and 
deduction upon which are based all the advances 
of pure and applied science 

Starting with the assumption—to day a definite 
principle of international pohey—that we can no 
longer afford to settle our national disputes by war, 
Major Lefebure views disarmament as essentially 
the problem of securing sufficient periods of time 
free from hostihties for the success of the altema 
tive methods of peaceful settlement Before any 
practical steps can be taken, a really thorough and 
informed exploration of teohmcal disarmament 
must be undertaken, and the main purpose of the 
book IS to urge the necessity of such an investigation 
Without it the efforts of the Disarmament Con¬ 
ference, to be held in 1932, are bkely to be fruit 
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less, and failure of such a world oonferenoe would 
senously prejudice the cause of disarmament for 
years 

Ten years ago, in “ The Riddle of the Rhine ", 
Major Lefebure established the vital relation 
between cbenuoal warfare and mdustry, and ex¬ 
posed both the fallacy of a disarmament policy 
which Ignored the new agencies of war, and the 
futility of the abolition of chemical warfare without 
the elaboration of definite measures of control 
Industrial developments dunng the last decade have 
reduced some of the disparity between the chemical 
industries of the Great Powers, but m the discussions 
on disarmament chemical warfare has received 
cursory or only sentimental treatment In spite, 
however, of the intricate relations between the 
various agencies of chemical warfare and chemical 
mdustry, the conceptions of armament potential 
and of conversion lag operate os effectively as in 
other fields If our normal proiluctive capacity ua 
sufficiently low, the time characteristics of the 
production of armaments of every type involve a 
delay of anything from six to eighteen months, 
yrhich renders quantity limitation a feasible and 
valuable disarmament measure Great stocks of 
war chemicals used m industry have no moaning 
for war unless the appropnate containers or chemical 
weapons have been designed 

The soundness of this argument will be appreciated 
by all who have been concerned with industrial 
development or expansion, but the question of type 
IS equally important The facts advanced by Major 
Lefebure indicate that agreement on the types of 
armament to be retained and limited, and the sup¬ 
pression of all other existing typos, is also an essential 
condition of efficient disarmament The existence 
of private manufacture and traffic in arms appears 
to be inconsistent in a genuine scheme for disarma¬ 
ment Even an investigation such as that oon- 
templateii by Major Lefebure, however, will require 
much publicity and very emphatic support from 
public opinion before its recommendations on these 
questions of armament types, the traffic and manu¬ 
facture of aims and of combatant conversion 
involved m the conscription issue, are accepted 
m the face of opposition which can well be im¬ 
agined 

A sigiuficant fact in the history of armaments is 
the failure of military authorities to recognise the 
importance of new types of armament The extent 
to which chemical warfare dominates the armament 
field IS even yet not generally realised, imd it is 
doubtful whether even military or navar opinion 
appreciates the degree to which the new agenbiee 
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of war have increased not only its doadlmeea but 
also the difficulty of forecasting its issue Security 
IS now conditional upon disarmament In such 
oiroumstanoes, uninformed action may create an 
mvisible dispanty of armament which may lead to 
war through encouraging some nation to beheve 
m the possibility of its overwhelming success The 
only disarmament pohcy which can hold out any 
hope of success is one based not on opinions but 
on scientific investigation of the facts which can 
be asoertained, and on scientific control of the 
cntical teohmcal factors involved Until such a 
scientific policy has been elaborated, the pohtical 
factors are largely irrelevant Once in possession 
a scientific pohcy that is technically sound, the 
hitherto ineffective moral and ethical forces can be 
marshalled to overcome any lingering opposition 
in the pohtical field 

We may admit that the application of science 
has made warfare too dangerous an instrument to 
be used m national policy, but it is equally true, 
as Major Lefebure reminds us, that acjence holds 
the key to disarmament The problems of control 
are not insoluble and will yield to treatment along 
scientific lines The elaboration of a scientific 
disarmament policy is a task m which scientific 
workers can help, and is urgent and e-ssential if 
civilisation is to r^ain control over the destructive 
powers released by the application of scientific 
discoveries A study of disarmament is an integral 
part of that scientific study of international affairs 
through which alone can ultimately evolve the 
logical reqiurement of the Pact of Pans—a science 
of peace 


Positive Rays 

Canal€ir€Men Von E Goldstein (Herausgegeben 
von E Gehrcke) (Ostwalds Klassiker der 
exakten Wissenachoften, Nr 231 ) Pp iv + 
86 (Leipzig Akadermsche Verlagsgesellschaft 
m b H , 1930 ) 4 80 gold marks 

HIS selection of the late Prof Goldstein’s 
papers, on positive rays and the cathode glow, 
IS reprinted with only two trivial alterations, both 
due to Goldstem himself One cannot but admire 
the accuracy of his observations, especially m the 
first paper (1886), the ultimate outcome of which 
is now the mass-spectn^aph and the two main 
methods—Brose’s and Stark’s—for the electncal 
resolution of spectra 

At the same time, it must be admitted that a 
great deal which Goldstein desonbed has yet to be 
fully explained, in particular, the origin of the light 

No 320p, VoL 127] 


which appears on the cathode surface inside the 
Crookes’s dark space, and the exact nature of the 
curious small bulbs of hght which form at a hole 
m the cathode, or at its side, when the discharge 
strikes to the back of this electrode Goldstem was 
careful to point out that the former had probably a 
dual origin, some of the rays to which it was due 
oommg from the cathode and some gomg towards 
it, but the elucidation of conditions at the cathode 
surface remains one of the major problems in con¬ 
nexion with discharge tubes The position with 
regard to the bulbs is also obscure , it is known 
that tubes exhibiting them often, if not mvariably, 
act as generators of high-frequency oscillations, but 
there is no explanation of why this should be so, 
or even a satisfactory electncal descnption of the 
bulbs, whether they are local concentrations of 
positive rays or local discharges of an arc type 
It 18 interesting to notice that Goldstein gave 
the correct explanation of the repulsion of the dis¬ 
charge from the walls in the dark space, and of its 
attraction in the negative glow (in the dark space, 
he supposed that the walls acted as an anode, and 
in the negative glow as a cathode), and also that 
he came near to discovenng Brown and Thomson’s 
shadow method for finding potentials m the dark 
space The least satisfactory sections of the re¬ 
prints are those deahng with the ray patterns that 
form on polygonal cathodes, where he has suc¬ 
cumbed to the temptation, always present in 
discharge work, to spend tune on phenomena which 
are rather beautiful and probably not of much 
fundamental importance 

The pubhcation of these papers in book form is 
a considerable convemence to anyone interested m 
research on the glow-discharge, as well as an 
appropriate supplement to von Traubenberg’s 
appreciation of Goldstem m last year’s Lhe Natur- 
unasenschaften K G E 

I Our Bookshelf. 

A Hiatory of Modem CvUure the Ore^U ReneivcU, 
1543-1687 By Prof Preserved Smith Pp 
XI + 672 (London George Routledgo and 
Sons, Ltd , 1930 ) 128 6d net 

Seeking as we do in these pages for every mani¬ 
festation of the new spint in the conception of 
history, we welcome witn especial warmth the first 
volume of Prof Preserved Smith’s History of 
Modern Culture ” Here is an author who opens his 
account of the seventeenth century boldly by saying 
that “ of all the forces mould^lig modern ufe, science 
has been the greatest It can be shown that all 
\ ^other changes in society are Imrgely dependent upon 
* this ” We have just said ‘ seventeenth century *, 
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but the author himself is careful to extend his 
limits on the earlier side to 1543, and calls his period 
‘ The Great Renewal \ which he thinks we should 
interpose between Renaissance and Reformation 
which precede it, and the enlightenment which fol¬ 
lows m the eighteenth century Whatever we may 
think of this division, it has the great advantage 
of including at one end the work of Copernicus 
and Vesahus and at the other the foundation of the 
Newtonian system, with Gahleo and his fight with 
the Inquisition m the central point 

The sciences thus form the subject of Part 1 of 
the book, the humamties of Part 2, social control, 
which includes education, religion, and law, Part 3 , 
while literature, art, and morals find their way 
togethei into Part 4, called the ‘ ‘ Spirit of the Times 
This arrangement might, no doubt be improved, 
and it IS disconcerting to find a full and admirable 
chapter on the arts, to say nothing of literature, 
iiisertecl as an item in the “ Charactenstics of the 
Times 

On the matter, the only comment we feel inclined 
to make is that Prof Smith looks at the culture or 
civihsation of his period rather too exolusivoly 
through the eyes of the writers of books and the 
painters of pictures One would like to hoar more 
of what the common people did and thought, and 
how they lived and moved in the period On this 
side, G N Clark’s recent work on the seventeenth 
century is an interesting contrast But as a history ** 
of thought, Prof Smith’s book is easily the best 
we have seen F S M 

Wit and Wisdom %n Morocco a k^tudy of Native 
Proverbs By Dr Edward Westermarck, with 
the assistance of Shereef Abd es-Salara el 
Baqqali Pp \i + 448 (London Georg© 
Routledge and Sons, Ltd , 1930 ) 25^ net 

In this volume, Prof Westermarck completes his 
tnlogy on Moroccan customs and ideas The throe 
books, “ Mamago Customs in Morocco ” (1914), 

‘‘ Ritual and Belief in Morocco ’ (1926), and “ Wit 
and Wisdom in Morocco ”, are the fruit of nine 
years* experience of the country and its people, 
spread over a period of three decades In the two 
earlier works, Wof Weatermarck showed to what 
advantage he had turned his opportunities for 
observation from the last we are in even a better 
position to judge what a wealth of intimate know¬ 
ledge the psychology of the people and of their 
everyday life lay behind his interpretation of 
custom and belief in the earher studies 

The author has here given the literal translation, 
with explanatory comments, of a largo number of 
proverbs classified under subjects and the text in 
Arabic script It may be remarked in passing that 
there are considerable differences litwoen the 
written and spoken language, which the author sets 
forth in detail An introductory easay deals elabor¬ 
ately with the form and content of the proverb, and 
discusses at some length its significance as an index 
to the charaoter^nd culture of the people Prof 
Westermarck points out that the Moroccan proverb 
shows very marked traces of the influence of Islam, 
especially in its attitude to women On the other 
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hand, he adds a much needed word of caution as 
to the employment of the proverb in dia^ogmg 
the prommence or absence of any given i^ture 
The fast of Ramadan, for example, is not even 
mentioned in any proverb To conclude that it 
was therefore of no importance or signifloanoe in 
Morocco would be entirely erroneous, as it is ngor 
ously observed 

CoUecied Geometrical Papers By Prof Syamadas 
Mukhopodyaya Part 1 Pp viii + 167 (Cal¬ 
cutta Calcutta University Press, 1929 ) 4 

rupees 

The papers m this collection number ten on plane 
curves and seven on non Euchdeon, mainly hyper¬ 
bolic geometry The papers of the first group 
include six deaUng with such topics as the geo¬ 
metrical theory of a plane non cyclic arc, cychc 
and sox tactic points, and a generalised form of 
BOhmer’s theorem, m which methods of pure 
geometry are employed, in several coses new 
methods of considerable interest In this group, 
there are also four papers on the general theory of 
osculating conics, in which the methods of differ¬ 
ential geometry are applied in rather a novel 
manner The papers of the second group also offer 
some new features, and amongst a number of 
interesting results may be noted an extension of 
the well Known corrospondenco between a right 
angled triangle and a three right angled qu^ln 
lateral in hyperbolic geometry, so as to include a 
regular pentagon The book can be recommended 
to all who are interested in geometry, whether 
Euclidean or not, and wish to learn something of 
the progress of geometncal studies in Indian 
universities 

The Papyrus Ef>ers Translatwi from the German 
Version by Cyril P Bryan Pp xl +167 + 8 
plates (London Geoffrey Bles, 1930 ) 10^ 6d 
net 

Lest intending readers may be disappointed, we 
hasten to inform them at the outset that this 
book is not a translation in the usual sense of the 
German version of the famous medical papyrus 
obtained in Egypt by Ebers in 1870 It is, in fact, 
a running commentary with a selection only of 
some of the medical formul® or prescriptions taken 
from ” the oldest book in the world *’—it dates 
from 1600 B o —and classified according to their 
subject matter diseases of the alimentary system, 
minor medicine, minor surgery, the urinary 
system , diseases of women, of the skin, eye, ear, 
nose, and throat, and so forth In a few cases only 
does the author quote the magical invocations 
which played such a prominent part in the healing 
art of ancient Egypt 

Nevertheless, the prescnptions themselves are a 
remarkable collection, as exemplifying the cunous 
and bizarre forms assumed by the magical idea 
The chapters containing the actual presenptionfl 
are preceded by others which deal with the age, 
history, and form of the papyrus, the pharmaco¬ 
poeia, the mineral, plant, and orgamo materials 
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used, and the relations of the gods to disease 
Prof Elliot Smith has oontributed an mtroduotion, 
in which he briefly reviews the progress of the study 
of the pathology of ancierit Egypt, to which he 
himself has made no small contribution during 
the last thirty years, and, secondly, points out the 
value of the Eters papyrus as a bi^is for the com 
parative study of folk medicine, quoting as an 
example the use of the mouse in folk-healing, 
which IS found m ancient Eg 3 q)t and survives m 
England to day 

jy^fferential Equations By Dr Forest Ray Moulton 
Pp XV +396 (New York The Macmillan Co , 
1930) 24s net 

De Moulton’s book is written on a novel plan, 
m so far as no attempt is made to cover the whole 
field of differential equations Elementary methods 
of solution of standard types of equations, singular 
solutions, solutions by definite integrals, and partial 
differential equations are omitted altogether , but 
general classes of ordinary differenti^ equations, 
the nature of their solutions and integrals, and 
general methods of determimng them are treated 
^ully and with unusual rigour 

There are very complete accounts of the method 
of variation of parameters, the method of successive 
integration, including its application to the numen 
cal solution of equations, and the Cauchy Lipschutz 
process Linear differential equations, with con 
stant and periodic coefficients, are considered fully, 
particular attention being paid to the cases of mul 
tiple roots of the characteristic and fundamental 
equations Finally, there is a ohaptei on differential 
equations with an infinite number of vanables with 
astronomical applications The general theory is 
illustrated by apphcations to specific problems, in¬ 
cluding elliptic motion, the sme amplitude function, 
the deviations of falling bodies, and the damped 
gyroscope 

The book is not one for the beginner, but can 
be highly recommende<l to the advanced student 
who seeks information on the general methods of 
solution of the types of equations treated, as well 
as to the astronomer and mathematical physicist 
who need to apply these methods to particular 
equation? met with m their researches 

The Annual of the Bnltsh School al Athena No 29, 
Session 1927-1928 Pp x + 361 + 26 plates 
(London MacmiUan and Co , Ltd , n d ) 63^ 

net 

The twenty-ninth Aimual of the British School of 
Arohfieology in Athens covers the operations of the 
School for the session 1927-28, when the major 
excavation at the temfde of Artemis Orthia at 
Sparta was m the nature of a final clear up The 
director, Mr A M Woodward, therefore devotes 
himself to a report on the remamder of the m- 
scnptions, mostly of office-holders, and, with M L 
Robert, discusses at some length four Hellemstic 
decrees, of which the number found elsewhere at 
Sparta is exiguous These deid with a proxeny 
conferred on a Spartan by Arcadian Orchomenos, 
decrees m favour of Spartan dicasts by Eretna 
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and Demetnus in Thessaly, and an incomplete 
decree of Tralles Mrs Woodward deals with ^ 
mterestmg ^xiup of archaic terra cottas from the 
Acropohs, presumably votive offenngs to Athena 
Chalkioikos or the warlike Aphrodite, whose temple 
was behind the Chalkioikos Mr W A Heurtley, 
assistant director, has contmued his work on out¬ 
lying early sites, and describes the excavation of 
two mounds situated m Chalkidike with settlements 
of the neolithic and bronze ages, which are com¬ 
pared with sites previously excavated by the School 
at Vardar6ftsa 

School Botany By Dr Maegregor Skene Pp 
vu + 243 (Oxford Clarendon Press , London 
Oxford LTniversity Press, 1931 ) 3^ fief 

Many teachers of biology arc opposed to the intro¬ 
duction of botany and zoology as separate subjects 
in the school curriculum before the age of special¬ 
isation, tlie higher cortihcate phase Nevertheless, 
there are still plenty of syllabuses of botany de¬ 
signed for matriculation examinations, and it is 
this standard of woik which Dr Skene has had in 
mind in prepanng his “ School Botany ” Whether 
man^ of these syllabuses can be said to bo ‘ covered * 
by refeienco to the flowering plant alone is open to 
doubt But flouting the examination bogy and 
taking the book on its merits, as matter for profit¬ 
able study, it attains distinction m its class The 
treatment is practical from beginning to end, the 
plants are really live things, whether m the 
laboratory or in the field , and so clearly is it 
cxpre8se<l that a pujiil could <lo much useful work 
with very little supervision The style flows easily, 
contact IS made with the histoncal aspect as well 
08 with the other branches of science, and the 
illustrations are few but good The book can be 
specially recommended for use with groups of boys 
or girls of any secondary school age os part of 
their general education or as the subject of a holi¬ 
day task 

The Disaeciion of the Frog By Dr R H White- 
house and Dr A (Irovo Pp x +101 (Lon¬ 
don Umvcrsity Tutorial Press, Ltd , 1930 ) 2a 
The type system in anatomical teaching is an 
unconscionable long time dying, and the frog re¬ 
mains an incongruous figure in the centre of the 
system Every young anatomist learns that the 
frog 18 the type of types, and that every other 
creature is either a ‘ lower ’ type or a ‘ higher ’ type 
Yet the frog is but an aberrant amphibian, far from 
the mam stream of evolution, and were it not for its 
convenient size, widespread occurrence, and prolific 
breeding, it would probably have been overlooked 
by the selectors of types This is no disparagement 
OT the very compact httle book under review^ 
which, m fact, contains a great deal of useful advice 
about laboratory practice m addition to a clear 
exposition of the anatomy of the frog The authors 
hold out high ideals for the teacher, for the student, 
and for the work of the class If the time factor 
makes it impossible to carry out their ideals m the 
letter, the spint should result m the replacement of 
m,Uoh ineffectual copying by honest thinking ' 
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Letters to the Editor. 

[The Editor does not hold htmself responsible for 
opinions expressed by hxs corresponded Neiiner 
can he undertake to return, nor to correspond with 
the wrtters of, rejected manuscripts intended for this 
or any other part of Natubb No notice is taken 
of anonymous communications ] 

The Theory of Geoiogilcal Thermal Cycles 
In a review of the second edition of Prof J Joly’s 
“ Surface History of the Eaj*th (Natituk, Feb 14, 
p 227) Prof A Holmes makes the railier sweeping 
statement that the proposed mechanism for the alter 
nating accumulation and discharge of heat seems f^o 
be physically unacc^table He appeors to justify 
this view from Dr Jeffreys* opinion, who originally 
based his condemnation of the theory on the fact that 
there is no periodic solution to the equation giving 
the heat flow in a sohd modium When, however, 
Lhange of state occurs m the modium, we have to 
allow both for the motion of the medium itself and 
also for the latent heat of fusion, and obviously tlie 
onginal differential equation will have very little 
bearing on the result Dr Jeffreys, m his second 
adition of “The Earth has simply solved this prob 
[era by assuming that if at any depth the radioactive 
materials were sufficient to raise tho medium above 
tho melting point, then the resulting convection 
currents would exactly carry off the excess heat and 
a steady state would again be attained! Mathematic 
ally, this is equivalent to assuming that the effective 
conductivity of tho medium would adjust itself to 
fjive the ro(iuire<l heat flow at the required tempera 
tore gradient It is not often that Nature is so 
a< commodatmg 

It 18 possible nevertholcjHS, to discuss the problem 
mathematically rather more fully, and I have at 
tempted to do so m a paper on “Tho Thermal In 
stability of tho Kartl/s Ciust** published m the 
^Sctent 1 Jic Proceedings of tho Royal Dublin Society, 
vol 19, No 32 In this pajior it is shown that 
assuming a basaltic crust with a definite melting 
point and latent heat, and a melting point pressure 
Durv© steeper than the achabatio for the liquid stBte, 
conditions which onhnary be^alt apparently fulfils, 
then jienodic partial melting and resolidification of 
the crust, if it exceeds a certain depth, appear to be 
physically inevitable, quite apart from any tidal or 
other effects Tins result certainly must be applied 
with caution if the cruHtal materials have no definite 
melting point Personally. T consider that if these 
materials are capable of existing over a (ertam range 
of temperature and jiressur© as two phases which 
differ greatly m viscosity and total energy content, 
then It 18 probable we are justified in doing so If, 
on the other hand, they pass slowly from the liouid 
to the sohd or highly viscous glassy state so that tneir 
viscosity and enoiw content at a given temperature 
and pressure are always single valued, then probably 
Dr Jeffrevs’ assumption would be correct Enough, 
tiowever, lias been said to show that Joly*8 onginal 
theory of thermal cycles cannot be dismissed as m 
my way physically impossible or improbable The 
whole question ultimately hang^s on the real proper¬ 
ties of tne BubatratuxD 

Turning to a second point in Prof Holmes’s review, 
fie objects to Joly’s theory on the ground that it leads 
bo an oltematum from world-wide tension to world 
Bompresaion, which he se^ he finds geologically 
onacoeptable To get ovw this difficulty he has 
propoeM a system of large scale convection cur 
rents m the substratum m which the stresses in 
the surface crust are due entir^y to this current 
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motion In this, he neglects the fact that if thermal 
energy is accumulating at any tune m the suborustal 
matenals, they must tend to exiiand, due either to 
onhnary thermal expansion or to increcuie of volume 
on fusion, and that therefor© such epochs must on 
the whole result m mcreased tension in the outer 
crust The onl> escape I con see from this impasse is 
to assume that the progress of energy accumulation 
and discharge is not simultaneous over the whole 
earth It would appear easier to do this on Joly’g 
hypothesis than on Holmes’s modification of the 
theory Besides, it is not at all certain that there is 
no evidence for world wide tension and compression 
It IS usually held that mountain building epochs, that 
IB, states of compressional strain, are more or less 
world wide and contemporaneous, and if the evidenoe 
for world wide tension is not so obvious, this may be 
due to the fact that it has laigely been taken up m 
the ocean floor, where its effects would not be so open 
to our inspection, as Joly has already pointed out 
It IS perhajjs also not without significance that the 
HO called common fault in geological science is a ten¬ 
sion fault 

To refer to another matter the connexion which 
Hohnes has emphasised between the state of the 
outer shell of the earth and terrestrial magnetism 
appears to be most important On Larmor’s con¬ 
vection current theory of the ong^ of the earth’s 
majmetic field, we might expect the strength of tho 
field to increase largely in times of revolution when 
the Hubcrustol matenals are most fluid Merconton, 
of Switserial d, has already attempted to determine 
the direction of the field at vanous geological epochs 
by iiivestigatmg the direction of magnetisation of 
lava fltjws of different ages, and it is just possible that 
by moasunng their intensity of magnetisation some 
information as to the strength of the eaith’s field at 
the time of solidification might be obtained The 
problem is not a simple one, since the intensity of 
magnetisation would depend, not only on the field 
strength, but also on tlie chenucel composition of the 
vanous lavas, and possibly other vanables It indi¬ 
cates, nevertheless, a new avenue of approach to the 
problem, which might yield some interesting results 

J H J POOLB 

Trinity College, Dublin, 

Feb 24 

When I wixite my review of the second edition of 
Prof July’s book several months o^, I had not seen 
Dr Poole’s jiaper, but the ideas which he there treats 
mathematically were by no means new to me, for I 
hod alrea<ly envii^iged them m a qualitative way m 
my paper “ Contributions to the Theory of Magmatic 
Cycles ” {Oeol Mag , 1926, p 316 et seg ) ^ far 

from denying that they have important apphoations, 
I have since attempted to develop the pnnoiples m- 
volved, especially in their relation to problems of 
petrogeneeis In stating that “ Joly’s mechamam of 
alternating accumulation and discharge of heat seems 
to be physioally unacceptable ”, I had particularly 
m mind the probable distnbution of radioactivity 
through the whole of the earth’s substratum, that is, 
down to a depth of 2900 km 

Joly and Poole appear to assume the existence of a 
thick layer of material of basaltic composition through 
which successive waves of fusion develop, pass up¬ 
ward, and die out, this layer be^ und^lam by a 
lower layer of crystalline rook Tne latter ooticep* 
tion has hitherto been tacit, but Poole has given It 
definite expression in the pi^r to which he refestt 
On p 406 he speaks of “ a lower infusible laytf, suoib 
as probably occurs in the earth’s crust” m tbe 
light of all the relevant evidenoe, I oaa see no leoaon 
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for making such an aistimpUcjn Ita adoption im¬ 
plies the belief that ^e xnatenal below the ^basaltic * 
layer is practically free from the radioactive elements 
The data and principles of geochemistry (involving 
la peuticuleu- the known partition of the reulioaotive 
elements between basaltic rocks and pendotites, and 
between stony and iron meteontes) seem to mo to 
make it mcre^ble that the radioactivity of the deep 
nubatratiim can be ignored Kimberlite* which can 
not be a differentiation product from ba^tic magma 
and presumably comes from a deeper level of the 
substratum, as oonvmcingly argued by Wagner, pro 
vides the only direct evidence yet available, and it 
confirms the deduction that the substratum is far 
from being devoid of the radioactive elements Hut 
this being so, the substratum cazmot yet have cooled 
to a crystalline solid, it must still be an extremely 
ngid and viscous glass discharging heat with the aid 
of convective circulation On this view, the earth 
lias not yet reached the stage of its thermal histoiy 
when the conditions visualised by Joly~^r the still 
later conditions of contraction adopteil by Jeffreys— 
< ould begin to control geological events 

Dr Poole*8 second point is fully referred to m my 
locent paper on ** Radioactivity and Earth Move 
meats(Trarw Geol Soc Glasgow, vol 18 for 1928- 
1929, pp 659 606, 1931) The view is there developed 
that tension arises where ascending convection cur 
rents approach the under surface of the crystalline 
crust ana turn along m opposed directions, and that 
compression arises where the lateral currents of ad¬ 
jacent circulation systems approach and turn down 
wanls One effect of this compression is the local 
transformation of the material of the ‘ basaltic ^ layer 
into eologite, a metamorphio change involving marked 
decrease of volume and consequent sinking of the 
denser matenal Tlie convection theory reiiuires 
simultaneous compression and tension in different 
regions of the globe It certainly does not imply 
systematic world wide expansion of the substratum 
or tension of the crust The internal excess of heat 
is diHoharged partly by the slow growth of new geo 
synclinal or ocean floors over the sites of rising cur 
rents , partly by the heatmg up and fusion of sinking 
eclogite blocks in descending currents , and partly by 
Igneous activity of the familiar kind, the latter repre 
senting effects at and near the surface which are 
thought to be brought about largely by processes such 
as those discussed by Dr Poole m his papers on “ The 
Thermal Instability of the Earth’s Crust *’ 

ABTHUH HOLBtES 

The University, Durham, 

Mar 5 


Novelty throughout Nature 
Ir 1 characterise a kind of evolution as advance 
through new products towards further novelty, 
there are many who will roundly deny that there is 
evidence of anything of the sort Hence a live 
issue, 

(1) Let us first m some way define novelty In a 
preliminary way one may say tJiat what is new 
could not be predicted before the event of its first 
ooourrenoe Here the stress is on * before the event ’ 
After the ovont» the reouirenoe of like events m like 
ciroumstances may be predictable 
A distmotioD IB sometimes drawn between * real ’ 
and * apparent’ novelty, and then it is said Given 
adequately oompr^ensive knowledge of Nature, all 
that 18 apparently new could have been foretold 
and IS therefore not really new. Such a distmotioa* 
confuses the issue This or that either ts new and 

To 3206, Vol 127] 


unpredictable before the event of its first occurrence 
or, as predictable on the basis of knowledge up to-date, 
it IS not new 

We have then to correlate ‘ up to date ’ with * before 
the event ’ One has reference to knowledge , the 
other to the course of Nature as thus far known 
Here the emphasis falls on ‘ thus far ’ The evolu¬ 
tion of knowledge may itself bo an advance through 
new products towards further novelty 

(2) Let US now ask What is it that is now ? 
If one may liken that which goes on m an atom, a 
molecule, a crystal, a living organism, a mind, to a 
* game ’ that is played in the field of Nature, one may 
submit that m each case the relational conditions 
under which it is played are new , that the rules of 
the geune are new, that the characterising features 
(qualities an<l properties) of the players are new 

(3^ In any practical inquiry on the part of a 
specialist in some branch of science, he commonly 
starts With a state of affairs winch is (let me say) 

‘ prescribed m the sense that this is just the kind of 
game that he finds already in progress with rei>eated 
routine of procedure as heretofore But what is 
thus prescribed may be the * recurrence ’ of that which 
at acme earlier stage of evolutionary advance was new, 
in so far as the relational conditions of its first * occur 
rence ’ were unprece<lented 

In further detail, the procedure of the man of 
science may be on this wise In some advancing 
process, he selects three stages, spaced at discretion, 
with or without intervening stages , and he commonly 
narrows them down, here, there, oi elsewhere, so os to 
get them as close set as possible He then concen¬ 
trates attention on the mid stage He may deal, 
for example, with vapour and liquid, liquid and sohd , 
with atom and molecule, molecule euid crystal, 
with matter and life, life and mind In each cose 
he seeks to fill in the ‘and* which stamls for ‘jmss 
ago to ’ 

Take the first case of vapour, liquid, solid Having 
at hand many samples of all three, he learns all that 
ho can of the passage of one to the other imder differ 
ing conditions But this, though it may suggest, 
does not bring him face to face with the question of 
novelty from the evolutionary fKiint of view That 
question may be thus stated If the cosmic order 
of advance has been from vapour through liquid to 
sohd, could anyone have predicteil liquid (not yet in 
being) from the platform of vapour in some hot star T 
Or solid from the platform of hqiud on a cooling 
plemot ? Or are there new rules of each game which 
could not be predicted before it was in play ? 

Similar in prmoiple are, among many others, the 
questions From the atomic platfonn could the mole- 
evde and the crystal be predictetl ? From the plat¬ 
form of lifeless matter could life and mind be pre¬ 
dicted 7 

In all cases the answer may bo, Yes Then the 
whole course of evolution is devoid of a single example 
of novelty If in some cases the answer is No, we 
must in some way oharactense that kind of evolution 
m which they obtain and formulate generalisations as 
to how, when, and where some new game supervenes 
on those aJreily in play 

(4) It may here be said that prediction imphes a 
basis of knowledge, and that on the platform of hfe 
less matter there was as yet no knowledre Can w© 
escape the predicament in which we are thus placed ? 
Some logicians reply that we can 

No doubt, we cannot discuss natural advance save 
in terms of our knowledge thereof But we can ask 
whether, given all those generalisations which have 
reference to the atomic game (let us say), one is m a 
position to deduce therefrom all the generahsations 
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which have reference to the molecular game And so 
on with regard to other gamea 

Apart, then, from an evolutionary order of advance, 
we now aak Are ail game» now %n play such as to 
enable the skilled logician to deduce from any one 
of them the rules of all othom and the tharacteiismg 
features of the players ? If so, no one of them 
affords an example of novelty 

Honco it seems that oiu cardinal issue largely 
hinges on a logu al issue to be decided by those who 
know not only the rules of this or that Nature game 
but also the rules of the game of logical deduction 
If there is divergerue of expert opinion, those who aro 
intei*ested amateurs in logic must leave the decision 
ftubjndtce That still leaves it o|>on to them to believe 
that tliere is novelty throughout Nature 

(5) Meanwhile, men of science pureue their in 
quiries and foimulato generalisations foundecl on 
observation and ox]x>riTncnt Let each s|>oak as lie 
finds and thus hung fresh data as grist to the logical 
mill In the held of animal behavjoiu T find much 
that I can ])iedict fniilj toiifidently if I know the 

irtHcdent life liistoiy of the individual Tliat which 
can thus jmHlut is the roturrence of such and such 
ainannoi of behaving m tliese t ncumstanceH oi those 
None the less, at all love Is of bcdiaviour, I fmd well 
organised examples of novelty whn h I did not foresee 
In each individual, high or low—but more conspiou 
ously ni tbosn of highi^r status—I find subtle nuances 
of variation from the stc reotyped routiiio of recur 
rence The more close)v 1 observe the behaviour of 
this or that animal, howevei lowly in estate, the more 
am I iinprcHsod with some tincture of that kind of 
unpredictable variation which affords an example 
of novelty at its birth fSuth unforeseen depaitures 
from routine sfs m to exemplify new products, and 
they may bo stepping stones on a line of evolutionaiy 
advance towards fujtlior novelty 

If this bo so, it IS novelty that lends in the forefront 
of sue h advance Ilut it Ic^aves in its wake a trail of 
presenbed routine We thus pass from novelty m 
precedent beJiaviour to relative fixity m consccpient 
routines Hubjoc t to the proviso that were there no 
novelty tlioie would be nothing to fix We pass to 
certain rules (of ‘conditioning’, ‘inheritance’, and 
others) which are distinctive of the life game as such , 
rules which are learnt only through prolonged obser 
vation and experiment Into these I need not enter, 
since novelty is my theme 

(6) My plea is for the recognition of novelty 
throughout Nature My thesis is that novelty is no 
loss natural than is i)rescnbe<l routine If we staH 
with established oixler m routine, the introduction of 
novelty niav be said to i all for some * alien influx into 
Nature ’ The micstion then oi ises Whence comes 
this novelty ? The reply of those wlio keep within 
the hmifs they assign to scientific m(|uiry may be It 
IS no part of our luismess to say whence comes Nature 
or aught withm Nature We leave that to others 
If we find novelty therein, we are content to accept 
what we find as we progressively build on the founds 
tions laid by observation and experiment 

If, however, novelty in some way leads to loutine 
we must budget for some such generalisation as this 
When in the course of advance there supervene new 
relational conditions and new produotii with new 
characterising features, the recurrence of these 
conditions alwa>s entails the recurrence of those 
oharactensing features 

Herein there is jiothing which contravenes a deep 
(Seated belief in the recurrent thiiformity of Nature 

^ C Lloyd Morgan 

St^’^Seonarda on Sea, 

Mot 2 
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Change of Susceptibility of Paramagnetic Salta 
under the Influence of Light 

ActORPiNo to Bohr’s theory of atomic structure, 
the colour shown by compounds of elements belonging 
to the transition groups is ascnbefl to the presence of 
incomplete inner shells in them, and to the small dif¬ 
ference m the binding energy of an electron attached to 
the outer valency and the inner incomplete shell respect 
ively Sini e the transference of an electron from the 
inner to the outer shell m\ olves a ohango in its orbital 
moment, it is therefore to be expeoteil that under the 
influence of light absoriition the magnetic moment of 
the absorbing ion would also alter One of us tned 
to observe this effect several years ago without any 
success, due, om it appears now, to the arrangoment 
used not being sonsitiv e enough 

A<(ording to Bohr’s theory, tho magnetic moment 
of an atom or an ion can onl> bo due to the presence of 
uncoinponHatfMl orbital moments of its bound electrons 
The hypothesis of the existence of spin moments in 
electrons introducwl by Uhleribeck and OoucUmit baa 
consideiably mcieased oui understanding of mtra 
atomic phenomena Attention has recently been 
directe<i by Saha (Naturf 126, p 163, Fob 1, 1930) 
to the part playetl hv the spin moment of electrons in 
producing absoiption in the visible region m ceitam 
paramagnetic salts 

Saha advanres the view that in a salt, like chromic 
chloride, the absorjitioii in the visible region is entirely 
due to the outer electrons of the ion The most 

stabh^ states » f tho Cr*^^^ ion are and and tho 
next highei ones are HI, and The transitions 

from one to the other aie brought about by the levorsal 
of the snm axes of one of the d olectffiris <jf tlie 
ion Tne average difference in energy between the 
two sets of terms is about 20,000 c m - 4016 m^), 
which IS near the absorption region of From 

this, Salia loncludes that the absor|>tiori of light in 
the vusiblo region is duo to some of the ‘ d ’ oloctrons 
changing then ‘ r ’ vector from H ^ to J 

About the same time S Kato has, in a senes of 
papeis “ On the Absorption Spec tra of Salt Solutions ” 
{St Rep Ifist Phy Chem /f, Japan, vol 12, p 230, 
vol n, pp 7. 49, 1930), shown that in the case of 
C43rtam paramagnetic lona of vanadium, chromium, 
molybdenum, etc , in solution, their absoiption spectra 
contain, besides regions of continuous absorjition, also 
certain logions of selective absorption , for example, 
in the case of tho violet solution of chromuun chloride 
in water, she finds two selective absorption regions 
with wave lengths 4160 (24,100 cm ') and 6600 
(18,200 cm “1) These absorption frecjueiicies arc, 
according to her, in. fan agreement with those emitted 
during the following transitions of the ion, 

om-i and ^F'- *0'^14J5S cm-i, 
when the influence of tho surrounding water molecules, 
etc , 18 taken into consideration The difference 
botwcon tho two observeil absorption frequencies m 
6900 cm and is m good agreement with the mean 
difference 6900 cm 

As tho transition of an ion like from its most 

stable state to the next higher one represents a I’oduo- 
tion of its siun moment, then on the view that the 
ma^etio moment of these ions dei>6ndH mainly on 
there resultant spin moments (Bose, J Phys , 43* 
864 , 1927), such transitions will always be accom 
panied by a reduction of their correspondmi^ magnetic 
moments and tlierefore of the susceptibility of the 
salts containing thorn For some time past we have 
been engaged in investigating this subject and have 
obtainedf definite evidence of the lowering of the 
paramagnetic auoceptibihties of solutions of qom 
pounds of iron, nickel, cobalt, chromium, and copper’ 
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For exanwle, we took a solution of ohromio ohionde 
(OToen), which according to 8 Kato has the following 
aosorption regions 4300 m/i and 6100 ium Light 
from a mercury vapour lamp was passed through 
suitable filters to out off entirely the infra-red radiation 
and to transmit either 4858 irifi or 6460 and 5790 

only, and allowed to fall on a bulb containing ohromio 
ohionde (green) solution In the latter case, prehmin- 
ary observation showed that the line 6460 is very 
little absorbed by the green chromic chlonde solution 
In both the experiments, a definite lowenng of the 
susoeptibibty was observed, as mdicated by the defiec- 
tion, m an inhomogeneous magnetic field with a steep 
gia^ent, of the small bulb oontaimng the solution, 
which was suspended from a torsion arm Solutions 
of nickel and feme ohlondes, copper sulphate, etc , 
show selective absorption m the near infra red, and the 
deorocuie of their susceptibilities due to such absorp¬ 
tion have also been ob^rved These investigations, 
which have so far yielded only qualitative results, are 
being continued D M Bose 

P K Raha 

Dept of Physics, 

University College of Science, 

92 Upper Chrcular Rd , Calcutta, 

Feb 12 


Negative Attenuation of Wireless Waves at 
Broadcast Frequencies 

ATTENnoN has been directed from time to time 
to negative attenuation observed on wireless waves 
}>iopagating over leuid Ratcliffe and Barnett have 
noticed increase of field intensity with distance m 
their observations on Daventry (1600 metres) ^ Re 
cently Barfield and Munro also noticed that the 
field strength of 2LO at a distance of 10 km was 
slightly greater than the figures calculated accoixiing 
to the well-known propagation ecpiations ■ These 



Fig 1 —IUtio6 of obeerved to caloulatod values of field Intonaltlei 
of tlw Bombay Broadoastliig Station for weekly averagea of observed 
Intendtlea The broken line representii monaoon period, when 
observation wai Impowlble, due to thundery woathor 

observations refer to long waves of the order of 1600 
metres or to short distance field strength expenmonts, 
at positions so close as 10 km from the transmitter 
The present note deals with a type of negative 
attenuation effect observed on a 367 1 metre wave 
at a great circle distemce of about 640 km Field 
intensities of the Bombay Broadcasting Station were 
measured m the laboratonos and gave an average 
ratio of more than 2 5 1 between tlie observed and 
calculated val ues The ratio sometimes refiwhed 

an abnormal figure of 7 1 m the early part of the 
yeiw, dwindling down to about 2 1 about the middle 
of the year (Fig 1) Those consistent abnormaDy 
high signal strengths are believed to be a clear case 
of negative attenuation at great distance from brood- 
castmg stations 

Three features of this service may be mentioned 

(o) Excessive fading with penoda of very strong 
signals 
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(6) General poor audibility with daytime trans¬ 
mission 

(c) Abnormally strong signals dunng wintry 
months as compared with summer-time re¬ 
ception 

It 18 suggested that the major part of reception is 
due entirely to the indirect or the sky ray, the ground 
wave being almost wholly absorbed The topo¬ 
graphy of the coimtry intervening between the 
transmitter and the receiver lends support to this 
view. The former is situated at sea level at the base 
of a long mountain range, away from the receiver, 
which 18 Itself about 3000 feet above sea level The 
mountain range is about 10,000 ft high and covered 
with dense tropical forest renons This would, no 
doubt, exercise considerable shielding and absorption 
effect on the ground ray 

The propagation ecjuatioiis having failed to ex¬ 
plain these abnormal results, attempts were made to 
apply Sommerfeld's theory of wave propagation on 
land, taking account of dielectno constant and 
ground eondnctivitios The modified equations os 
obtaine<l by Rolf ^ were used The ground constants 
and calculated attenuation factors are tabulated 
below 


Authority 

A 

Conductivity 

Dlelectrio 

Loiutunt 

AtU^nimt-iou 

(actor 

Barfield 

366 

6 4 X 10 A* 

10 

0 18 

RatolifCe and 
Barnett 

360 

o 

X 

10 

0 026 


From these factors, the observed value of inten¬ 
sities would ap|>ear to be 14 and 100 times the ex- 
]>ected figures Apparently the ground ray is very 
feeble and the sky ray gives a strong signal of vanable 
intensity It is significant to compare these ratios 
with the ratio of the observed indirect and direct 
ray intensities According to Eckersley * this ratio 
is 10 for a wave length of 376 metres and at a distance 
of 600 km from the transmitter 

It 18 concluded that the negative attenuation 
effect referred to above is explained by the prob¬ 
ability that the observed field stiength is duo en¬ 
tirely to the mdi rect ray, all piopagation equations 
applicable to ground level transmissions giving signal 
intensities wluch are too low 

S R Kajntebet 

Communication Engineonng LaboraUines, 

Indian Institute of Soience, 

Bangalore, India, Jan 28 

* Proe Camb Phil Soc , vol 23, p 300 

• Jirtir r BB vol 67, p 2B4 

• Proc Inti Radio \n\ Ifl Mo S 

* Service Ares of Broadca«tin« StAtions , British Broadcastina 
(x>rporatlon n Private Publication 


Variable High Resistance Grid Leaks 
The difficulty of obtaining very high roHintances 
for certain fonns of experiment can bo overcome by 
the use of suitable phokielectno cells, as has been 
suggested by Messrs Adam Hilger, Lul Not only 
have these the necessary rosistonoe, but also they can 
be made to a<t with controlled variability os vanable 
grid leaks This result we have obtained by mount¬ 
ing the photoelectnc cell and grid comiexions of 
a oapless valve on amber and vitroosii, the valve 
itself being suspended in a nng of vitreosil The 
cathode of the photoelectnc coll is attached to the 
gnd, and the anode to whichever side of the filament 
is found most suitable Tlie cell is completely 
darkened except at one point where it is exposed 
to a small lamp ht from battenea controlled by a 
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continuously vanable rheostat The lamp connexions, 
batteries, and rheostat are contained in a screened 
tube and box, with the tioreen earthed to avoid varia¬ 
tions due to the adjustment and handling of the 
rheostat 

A large range of high resistance variation can be 
obtained by choice of the material of the cell and 
catho<le, by the nature of gas used, or by degree of 
vacuum No battery is required, tho difference of 
potential across the cell being merely the difference 
of potential between the gnd and the filament log 
to which attachment m made The apparatus in 
winch use is being made of this variable high resist 
ance is a modification of that descnbeil in the British 
Journal oj llfultology^ March 1930, foi detection of the 
vanable eUntric field of the human body 

W E Bo\d 

Glasgow, Feb 25 


The Velocity of Light 


Jn Naturf of Oct 22 1927 p 502, I stirninarised 
the observational ovideri(e lespcM^ting tlie voloiity of 
light In Astronomische Nfahnchitn^ No 5530, I 
pointeil out that this c\ idetue is in favour of a decrease 
of this velocity, which is nssuined to ht constant 
owing to (oiisideratums of a theoretical order only 
I have just heaid of a determination of this ‘ eon 
stant ’ made bv Karolus and Mittelstat^lt {Phytt ZeUs , 
vol 29, pp 098 702 , 1928) in July 1928 that is, since 
the lost detemnnation (299,790 4 km/sec ) made 

by Michelson at the beginning of 1920 The average 
of 755 measures gave 299,778 120 km/stn It is 
remarkable that tlus is 18 km /set less than the value 
obtainetl by Michelson, and falls in good alignment 
with the last three determinations mode in the piesent 
century 


1902 4 
1024 0 
1920 0 

1928 5 


pel rot in 
Mu lit Ison 

I Karolus and) 
\ Miitelstaodt / 


299,901 ± 84 km /sec 
299,802 ± 30 
299,796 t4 , 

209,778-fc 20 „ 


If the velocity of light is constant, how is it that, 
tnvariab/yf now detenninatuins give values which are 
lower than tho last one obtained, the observations 
distributing themselves so as t<3 put in evidence an 
excellent linear law of variation, oa can be ascertainetl 
by plotting the above results The graph does not 
allow the slightest sign of a tendency to approach 
asyinplotically a horizontal line It is frankly oblicpie 
to the axis of time There are twenty two coincid¬ 
ences m favour of a decrease of tho velocity of 
light, while tlipio IS not a single one against it 

The velocity of light is affected by magnetism, and 
the measuremeiita of this * constantaio peifoimed in 
a magnetic field of varying intensity, namely, the 
earth’s magnetic field, yet no collection seems to bo 
applied to allow for this variation in the physical 
conditione m which the oxjienments are carnecl out, 
or m any other which may be present 

Vrkljan has shown (Zeits ftlrPhys , vol 63, ]>p 688 
691 , 1930) that a decrease in the velocity of light is 
not in contradiction with the general theory of rola 
tivity Certainly it is time that the constancy of 
this velocity should be established beyond doubt on 
experimental evidence, instead of merely postulated 
theoretically 

The relatively large error of tins new determination 
prevents it from deciding the nuestion A redetcr 
mination of the* constant ’by Michelson would settle 
It once for all M H J Ohettry dk Bray 

40 Westmount Road, Eltham Park, 

London, S E , 

Mar 8 
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Hydrolysis of Acetone In Ultra-Violet Light 

In the course of our investigations on the hydrolysis 
of acetone in ultra violet light, we have measured the 
effect of the variation of light intensity on this re¬ 
action and found a direct proportionality between 
incident light intensity and reaction velocity Two 
sets of experiments were earned out, in one of which 
the intensity was varied by means of a rotating sector 
and m tho other by using diaphragms of rhfferent 
apertures The results, m both cases, give a fairly 
constant value of the ratio, chango/intensity The 
detailed results of these oxpenments and tlieir chs 
f ussion will be pubhshcxl shortly elsewhere 

We have fuither observed that when ocpioous solu¬ 
tions of acetone are exposed in closed plane-walled 
quartz vessels to tho full light of a quartz mercury 
lamp, as well as acetic acid, formaldehyde is formed in 
c|uantities8ijffieient to be detected and estimated colon 
metrically Bowen anil Watts ^ (Ould not detect any 
other jinsluct except acetic acid under siimlar con 
ditiouH In our opinion, the low quantum efficiency 
(0 2) found by these investigators for this reaction 
ma> be partlj^ due to the formation of formaldehyde 
Experiments to confinn this idea and ro determine 
tho quantum efficiency are proceeding and will be 
ropoi'te<l in due counM) M QiTBKSHr 

N A Taker 

Department of Chemistry, 

Osman I a Univei'sity College, 

Hyderabad Deccan, Jan 22 

» Jour ( hem or , 129, 1011 1026 


Measurement of the Electrical Conductivity 
of Electrolytes 

In NATirBK of Mar 21, p 441, M Lecomte du Nouy 
outlines improvements in the method commonly used 
to measure the clootmal conductivity of electrolytes 
We are particularly mteiested m this communication, 
and think it may be woith while to record that wo are 
making a senes of such determinations on solutions of 
phenol in water, using these modifications, but with 
the fuither refinement of a Wagnei earthing dovue 
We hope to publish results shortly 

O Rhy*? Howell 

College of Tts Imology, C Handford 

Manchester, 

Mar 24 


Red Snow In Persia 

On several occasions I liave observed ‘ red snow ’ 
on the mountains in Bakiitian country, south west 
Persia It usually occurs m jiatches a couple of yards 
wide and a score of yards long, lying with normal white 
snow To day (Feb 14), however, the phenomenon 
occurred on an entirely different scale a whole moun¬ 
tain side being coveretl with ‘ red snow ’ IVo days 
ago, a heavy fall of snow occurred, lying down to about 
6000 ft above the sea level Yesterday was mikl and 
misty, while to day was misty in the morning but 
clear m the afternoon Tho miat cleareti away from 
above downwards and had dispersed above 6500 ft 
above sea level by 10 a m There were a few cloud 
nennemts to be seen infrequently tailing from the 
higlier peaks 

Kuh I Javanbm (10.000 ft) and Kuh i Shir^un 
(9500 ft ) ore the two mountains on which the ‘ red 
snow ’ was seen Both are smooth topped ndgea nm- 
nmg north west and south east The south west fiank 
of each is a dip slope of Cretaceous limestone now snow- 
clad An irregularity at the south east end of Shir- 
gun has produced an extensive facet facing directly 
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south Viewed at 10 a m , this facet, of the order of 
1000 ft high and 2fi00 ft broad at ita bMe, and situated 
above the 8000 contour, appeared to be colour^ light 
orange-pink and contrasted strongly with the pure 
white 01 the snow on the rest of the south west flank of 
Shirgun and Javanbin Bv 3 pm the pink colour had 
spre^ all along the south west slope of Slurgun, a 
matter of 4 miles, and Javanbin was coloured on its 
lower slopes although the top 1000 ft remained white 
By this time the original south facing facet of 8hngun 
was mottled pink and white 

The phenomenon of ‘ red snow * is well known to the 
tribesmen, who associate the colour with rapid thawing 
of the snow in the early spnng 

J V Haubison 

Chulbar, Fob 14 

Forestry Research 

The articles m Nature of Feb 21 and 28, reviewing 
the work of the Forestry Commission, prompt me to 
express the wish that they may be perhaps followed 
by one dealing with certain aspects of forestry research, 
more especially with recent work bearing on the im 
jwrtance of biological soil factors in relation to tree 
growth 

For example, the significance of mycorrhiza in nuti i 
tion. and the urgent need for laboratory research 
<lirectod to pioraote control of its formation in now 
plantations, have long been matters of concern in the 
Swodisli 1* ores try Service and are becoming so in those 
of other countries that is, lu certain of the North 
American States In Sweden, a close woiking alliance 
between forestry expert and botanical specialist has 
already produced significant results 

In <iToat Britain and many parts of the Empiio the 
matter is one of special interest and concern m view 
of the extensive afforestation of non woodland soils 
and the use of exotic tree species 

M C Rayner 

Bo<lford College for Women, 

Regent’s Park, N W 1, 

Mar 13 

Dr Rayner’ a letter is of value since it voices a 
matter which lias already been commented upon in 
jirevious issues of Nature The urgent netxl of a 
close CO operation between the forester and the 
specialist, whether botanical, zoological, or chemical, 
should be beyond dispute The woilung alliance which 
has come into being m Hwoden — foresters, timber 
companies, and scientific research centres—will well 
repay study, as also the amalgamation of various 
interested bodies m New Zealand The great Forest 
Researeh Institute at Delira Dun furnishes a further 
illustration Whilst, however, these examples merit 
the closest study, a slavish imitation of any one by 
Great Bntam may result m wasteful expenditure, and 
also lead to much overlapping of investigation and 
research work There are instances where the creation 
of Government research laboratones paid for out of 
public ftinds are justified, if not indis;>en8able for the 
time being In other cases this is not so Research 
work can bo safely left, and with the certamty of 
better results, to already existing centres, grants being 
made by the Government department concerned to 
cover the cost of certain pieces of investigation work 
required to be undertaken 

It 18 hoped to consider this question m fuller detail 
m a subsequent number of Nature Meanwhile Dr 
Rayner’s recent paper, “Mycorrhiza in Relation to 
Tree Growth “ (puDhehed in the Envpxre Forestry 
Journal, vol 9, No 2, 1930), furnishes an illustration 
in point; Editor of Naturs 
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/^-Transformatioii 

The theory of radiocuitive transformation on the 
basis of wave-mechames was imtiated by Gamow and 
Condon and Gurney The consequences have been 
worked out in detail by Bom ^ and Kudar ■ But 
Heisenberg’s objection to the construction of peurticles 
out of packets of Schrtkiinger waves, that they tend to 
spiead out m course of time, has not yet been met 

It would l>e interesting to consider the chances of 
a and particles being emitted from the nucleus as 
such Restricting oursehes here to ^ reuliation and 
takmg into oc count the relativity variation of mass, it 
IS easily Venfied that tlie acceleration (or deceleration) 
of a fast electron due to the same force is (1 - ii*/c*)*^* 
of its Newtonian value The electron ceui, therefore, 
overcome a higher obstacle imder relativity mochomos 
than under the Newtonian 

If E IS the total energy of particles inside the nucleus, 
E' iH the inmimum energy whicli enables an electron to 
jump over the potential barrier, N* is the number of 
particles inside the nucleus possessing the energy E or 
more, and N the total number, we see that the radio 
active properties would depend upon the number N' 
Using ierrai Dirac statistics, we find 

always positive and 

dN' _ I E'T E' IE' 3 /* E^i^E 1 
d7' ~Jf /tr + 1 + 2 > dg + 1 ) 

Thus N always increases with T (the temperature 
inside the nucleus), and, subject to a certain rtJstnction 
radioactive pioportios aro a claect consequence oi 
mcreasmg atomic nmnbers More definite conclusions 
depend on precise knowledge, which is at piesent lack 
ing, of tlae potential barrier 

B M Sen 

Rajsliahi College, Bengal, 

Feb 10 

' 7t it f Phyt, Bd SOO h)2U 
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The Swimmlnjl of Cuttlefish 

In Nature of June 14, 1930, p 893, F S Russell 
and G A Steven publish some observations on the 
movements of Sepia officinaliat 8p(x lal attention being 
given to the part jilayed by the siphon These re- 
Heaiches aie a connrmatiou of what was soon by me 
so long ago as 1912 {InterruUtonale Monatsschrift fUr 
Anatomie und Physiologic, lid 39, 1912) and clearly 
exiJamed in Figs 33 and 34 of my paper (p 129) 

Osvaldo Polimanti 

Istituto (li Fisiologia, 

R Umver8lt^l di Perugia 


We are indebted to Prof Polimanti for directing our 
attention to his previously published observations on 
the swimming of cuttlefish We have not access to the 
journal m wmch his work was published, so, imfortun- 
ately, have not at the time of writing boon able to 
read it We felt that so obvious a feature m the 
swimming of the cuttlefish must have been seen be¬ 
fore , being unable to find any reference to it, we 
published an occoimt in the hopes that the information 
might eventually find its way into English text books, 
in which tho iise of the siphon m cuttlefish swimming 
IS given as only for backward darting 

F S Russell 
G A SXEVFN 
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Forests, Climate, Erosion^ and Inundations 


I jtOR centuries a popular belief has existed that 
^ forests induce or attract rain With the pro¬ 
gress made in the conservation of the forest on 
carefully prescribed plans of management, the 
forester took a hand in the controversy which, with 
the diminution of the area of forest m the more 
populous parts of Europe, gradually arose round 
this matter A considerable hterature is devoted 
to the problem of the influence of forests on rainfall 
and other forms of atmospheric precipitation 
Until recently the opmions held and the arguments 
advanced for and against the effects of the forest 
on chmate have been more or less one-sided and 
based to a great extent on generalisations 

During the iewt few years this important matter 
has entered on a new and most promising stage in 
its history On the subject of the general question 
of forests and rainfall, etc , two jiapers representing 
the opposite opimons held in this matter have been 
published , the one, “ Forests and Water m the 
Light of Scientific Investigation by R Zon, of 
the U S Department of Agriculture (1927), and the 
other, “ The Influence of Forests on Rainfall and 
Rim-off ”, read by Dr C E P Brooks before the 
Royal Meteorological Society (1927) Since these 
two papers, several other important contributions 
to this subject have appeared In 1929 Mr B O 
Coventry published a jiaper on “ Denudation of the 
Punjab Hills which was reviewed in Natubb of 
Feb 1, 1930 In the same year a Kenya Forest 
Department pamphlet appeared entitled “ The In¬ 
fluence of Forests on Climate and Water Sujmly m 
Kenya ”, by J W Nicholson (of the Indian Forest 
Service, now Forest Adviser to the Governments 
of Kenya and Uganda) and A Walter, Director, 
British East African Meteorological Service 
Previously to Mr Coventry's report, Mr L B 
Holland, of the Indian Forest Service, had been 
apecially deputed by his Government to make a 
tour of inspection in the outer hills of the Punjab in 
1927 and 1928, his r^ort on the matter (“ A Report 
on Denudation and Erosion in the Low Hills of the 
Punjab ”) being pubhshed in 1928 At the Punjab 
Engineering Congress, 1930, held in Lahore, a paper 
entitled “ Erosion in the Punjab Himalaya and its 
Probable Effect on Water Supplies ” was submitted 
bo the Congress by Messrs L 15 Holland and H M 
GHover, the latter also of the Indian Forest Service 
The two latter examples from Kenya and the 
Punjab are of high interest, since in one case we 
^^ave at length the necessary association and col- 
aboration of the forestry expert with the meteoro- 
ogist, whilst in the other an equally important 
isaociation, where great irrigation works depend 
mtirely upon the permanence of the water supphes, 
>f the forest and imgation officers 
Fmolly, in MaUrtaux pour Vetude dea udamit^s 
[No 23, No 3r, 1930), isftued by the 8oci^t6 de 
S^ographie de Gen^jve unaer the auspices of the 
Committee of the International Red CYoss and the 
League of Red Cross Societies, a paper apj^rs, 

“Les Fordtfl et les mondations by MM DelviUe et 
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J DeMvoie At first sight it appeared a matter for 
Burpnso to find forestiy matters being taken up 
by the Red Cross But the reason soon became 
obvious It was one of the most senous effects of 
erosion, mundations and their often appalling 
catastrophic effects on the populations m the lower 
hills ana plains, which proved the point of mterest 
to the Red Cross Societies 
It may be maintamed without fear of contra¬ 
diction, by those possessing any knowledge of this 
compheat^ question of forests, climate, erosion, and 
mundation, all of which are covered m the papers 
above mentioned, that the latter m their several 
ways have made a valuable oontnbution to our 
knowledge They mark a distinct step forward m 
the direction of possible practical results m coping 
with the several evils resulting from man’s ignorant 
action upsetting Nature’s balance between the 
forests, water supphes, and unforested lands In 
the present article, more than a bnef anal 3 rsis of 
theise papers is impossible thoir close study will 
well repay those interested in these questions , as 
also those responsible, from the positions they hold, 
for checking further destruction and undertaking 
remedial measures to minimise the harm already 
resulting from ignorance or vandalism 
The present position of the controversy on forests 
and rainfall is well summed up m the Kenya 
pamphlet by Nicholson and Walter R Zon, the 
Amenoan authority, holds to the behef that forests 
mduce ram, and that the most important influence 
of forests is their capacity for regulating the flow of 
surface water, and consequently the streams issumg 
below them Zon has collected and puts forward to 
supiiort his views a large number of data and ob¬ 
servations, the value of which is fully recognised 
by the Kenya authors, although they beheve that, 
as also m the case of Dr Brooks, data contradictory 
to the theories of these two are ignored, whilst un¬ 
supported generabsations put forward will not bear 
scientific analysis Brooks holds the point of view 
opposite to that of Zon, and his treatment of the 
matter is on the more scientific plane, though 
generalisations also appear 
As most forest officers who have given thought 
to and had any practical experience of the problems 
involved are aware, it is due to the fact that so 
much theory has been indulged in and so much 
wntten that would not bear either scientific analysis 
or (as, if not more, important) such practical field 
teste as were feasible, that has led to this question 
being neglected m the past—m fact, it might even 
be B^ded, to the question being treated with de¬ 
rision by a certain type of forest officer, by the 
pubho, and by the civil authorities The last were 
only too ready to close their eyes to the damage 
being done, owing to the outcry which they knew 
would anae from the people engaged in destroying 
unchecked the forests which had for so long playra 
their protective part m, as we are now leaning, a 
very varying degree and maimer 
It IS uzmecessory to consider here the elementary 
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ideM upon the dir^ and indoreot braefita of forests 
from a olunatio point of view m different r^ons of 
the world Any text-book will afford a summary 
Zon’s and Brooks’s pubhoations must be consulted 
for their full views The pamphlet by Nicholson 
and Walter is important, smce it marks one of the 
first, it 18 behevra, praotioal contributions to the 
possible effects of (a) destruction of forests, (6) 
afforestation of certain types of area on the ohmate, 
and especially rainfall, m Kenya and Uganda Even 
if put forward tentatively, they are practical sug¬ 
gestions For example, one of the conclusions 
amved at is “ that under favourable oiroumstanoes 
mountam forests in East Africa can induce occult 
precipitation (fog or dew) up to at least 26 per cent 
of the total aimual rainfall ” Perhaps tne most 
interesting conclusion of these authors is, however, 
on the subject of * mstabihty ram *, to which they 
correctly etssign the importance of a chapter to 
itself Instabihty ram is a matter of simreme im¬ 
portance m some parts of the tropics Dr Brooks 
describes it as due “ to the warming up of the 
surface layer of air to a pomt at which it is poten* 
tially higher than the air above it The potentially 
bght air begins to nse, at first in thm threads whicn 
produce scattered cumulus clouds, and finally, if the 
process continues far enough, m thicker columns 
which cause cumulo-nimbus clouds with ram and 
perhaps thunder and hail The potential density 
of the air depends mainly on its temperature and 
partly also on its humidity Nicholson adds a 
few further remarks to supplement this descnption 
“ In East Afnca matabihty ram falls on still after¬ 
noons usually after bright sunny mornings It is 
frequently acoompamed by thunder and is always 
very local m its distnbution In some parts of 
Uganda to lessen the contingency of crops failing 
the natives cultivate two shambaa some miles apart 
from one another Unfortunately the European 
cannot copy this practice, but where the instability i 
ram is the prevailing form of ramfall he can select a 
long-shaped m preference to a square shaped farm ” 

Brooks mimmises the possible effects of forests 
on instabihty ram It may be accorded, however, 
to the Kenya authors, as a result of their investiga¬ 
tions, that they have advanced good evidence for 
their present conclusion that “ wherever meteoro¬ 
logical conditions m East Africa are favourable to 
the production of instability ram the possibihty and 
quantity of such ram is greatly mcreased by the 
presence of forests 

Wmd, and its connexion with a general con- 1 
sideration of this question, is dealt with m the 
Kenya pamphlet, but limits of space preclude j 
further discussion of the interesting data i 

Allusion has already been made to Mr Covent^’s | 
paper on the denudation of the Punjab Hills 'Hie 
report, written as the outcome of an examination 
made of the lower hills W Mr L B Holland, 
furmshoe evidence that the Ainjab Government has 
at length become alive to the senouaness of the 
position which disafforestation, excess grazing, and 
so forth, has brought about over large areas of the I 
lower hills The b^ known example of the results 
following the unchecked removal of forest growth 
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on a fnable geolorioal formation is the case of the 
Hoshiapur chos, wmch was being quoted so far back 
as 1877 Under a mistaken policy, the scrub forest 
on the hills was apportioned out amongst the vil¬ 
lagers With mcreasmg population, increasing de¬ 
mands for fuel, and laige calls upon the grazing 
(owmg to the far larger herds now Kept, due to the 
more settled conditions under British Government), 
the hills were entirely denuded , enormous areas of 
valuable ogncultural land were submerged by the 
tons of debns brought down through the rapid 
erosion of the now bare hills, and desolation super¬ 
vened over part of the area known as the Garaen 
of the Punjab This is well-authenticated history 
But much devastation of forest, with increasing 
erosion and denudation, has taken place since, and 
the position reached is now considered so senous 
that mterferonce with the water supplies upon 
which the great Punjab imgation schemes depend 
may be a not improbable future contingency The 
paper by Holland and Glover read at the Punjab 
Engmeermg Congress (1930) is an effort to focus the 
attention of the engmeer upon this matter, owmg to 
the senous effect of further unchecked forest clearing 
in the hills on the water supplies Afforestation is 
suggested, and the claims of buildmg dams to arrest 
and catch the water pounng down bare hillsides 
during ram storms, as against the more natural and 
stable method of undertaking the same operation 
by means of afforestation, were disoussed 

The last paper to which reference has been made 
18 Les Forets et lea mondations ”, by MM 
DelviUe et Del^voie This paper is wntten m the 
mterests of Belgium by the Director General and an 
inspector of the Forest Service Their analyses of 
the effects of forests on water flow follow R Zon to 
a great extent, with whose deductions they fully 
agree, although they recognise that contro^ctory 
opimons are held They refer to the practical ex¬ 
periments on the subject of mn-off from forested 
and bare areas which are being made m Switzer¬ 
land and in the United States Few dispute the 
argument that inundations have mcreased m late 
years in Amenca, India, Afnca, and oven in Europe 
In some cases this increase (18 per cent m the last 
twelve years in the Umted States) la directly attn- 
butable to disforestation The control work which 
has been undertaken in Alpme countnes m Europe is 
well known The Japanese are engaged upon large 
afforestation schemes m Korea, mairUy for climatic 
reasons As a result of their survey of the position, 
undertaken owing to the senous inundations in 
Belgium of recent years, the writers of the paper 
under consideration lay down the following pohoy 
for the future On peut conclure avec la Com¬ 
mission du Conaeil su^neur des Forets, chargde 
d*une 6tude sur les mondations, qu’il y a heu de 
lutter oontro oelles-oi 

1 Par une s^nede mesures destinies 4 oonserver 
et k renforcer T^tat bois^ sur les collmes et sur tous 
les plateaux ^lev4s, dont beaucoup sont encore 
d6nud4s 

'' 2 Par des travaux sp^iaux de nature k ralentar 
la Vitesse de Teau sur tous les ruisseaux k pentes 
rapide, k allure torrentieUe ” 
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The Nature and Scope of Physical Science 

II 

By Prof Herbert Dingle 


T he present position of physical science is that 
a large body of observations have been cor¬ 
related by the two processes of abstraction and 
hypothesis Abstraction has led us virtually to a 
contorted space tune, and hypothesis to a scheme 
of concepts unpicturable by the imagination Both 
space time and the scheme of concepts, however, 
by obeying prescribed rules, reproduce the data of 
observation so that out of pure conceptions, having 
only a rational meamng, wo can evolve, as it were, 
a very large part of the world of expenence This 
IB the great achievement of modern physical science 
The question that next arises is What is the re¬ 
lation, m the category of reality, however we may 
define that word, of the world of expenence to the 
connecting world of thought? 

The question has been framed and answered by 
Sir Arthur Eddington and his answer is defimte— 
the conceptual world is symbolic of the world of 
expenence (“ The Nature of the Physical World ”, 
p xv) But clearly that is not sufficient , other¬ 
wise science would be merely a form of art, and 
there would be no justification for laboriously ex- 
pressmg the obvious m terms of the in com prehen 
sible when any poetaster could give an intelligible 
symbol of the world with infimtely greater facility 
Apart from practical considerations, there are, so far 
as I can see, only two possibibties which can justify 
such a procedure first, that the conceptual scheme 
is in some sense truer * than the world of experi¬ 
ence , second, that it reveals the existence of a 
connecting link between the diverse elements of 
expenence The fundamental characteristic of the 
views of science recently presented by Sir Arthur 
Eddington and Sir James Jeans is that the former 
alternative is adopted I venture to suggest that 
this IS a mistake the conceptual world of physics 
IS merely a means of making Nature intelligible 
to our minds and its laws aie not to he interpreted 
as the truth about Nature 

It IS impossible hero to do more Uian indicate 
one argument supporting this statement Since 
physical conceptions are always cliangmg, any 
truth they represent must bo exceedingly jirotean 
in form , on the other hand, the process of con ela¬ 
tion of observations goes on continuously, and is, in 
fact, what directs the changes of conceptions We 
cannot, therefore, regard the scheme of theoretical 
physics os tolling us anythmg defimtive about 
Nature, except that Nature appears to be uitelhgible 
An important example of the pomt at issue is 
found m the question of determinaoy It has 
recently been found advisable to suppose that there 
is a kind of indeterminacy m the behaviour of 
atoms, and this has been interpreted as a reoogm- 
tion of indeterjpunaoy in Nature Such an interpre¬ 
tation seems to subject ud 4igaui to the error fmm 
which w© have recently become emancipated We 
have learned that abstraotions (time, space, etc ) 
from phenomena are not to bd foist^ on atoms, 
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and we immediately celebrate the discovery by 
foisting the characteristics of atoms on phenomena 
There is another example, however, which merits 
more detailed consideration, namely, the relation 
of science to measurement Eddington (loc oit, 
p 275) and Jeans (” The Mysterious Umvers© ”, 
pp 140 141) identify the domain of science with 
the domain of the measurable, and their great 
authority has been widely invoked by non 
scientific thinkers intent on ‘ putting science m its 
place ’ It 18 usually a very simple matter to de¬ 
cide whether an experience is metrical or non- 
metncal m character, and a ready solution of many 
of the difficult questions raised by science is avail¬ 
able if we can simply ignore everything that science 
has attempted to say of non-metrical experiences 
Artists, theologians, metaphysicians, and moralists 
are thus entic^ into what I beheve to be a fool’s 
paradise Not only so, but this false escape from 
the challenge of science is necessarily occompamed 
by a real depnvation of its benefits Art and re¬ 
ligion have much to gam by a proper use of scien¬ 
tific principles, and the sharp restriction of the 
domain of science to the metrical elements of ex¬ 
perience leav€5S them the poorer 

It 18 of course obvious that a large part of the 
data of science is non metrical m character The 
schoolboy 8 name for chemistry is ‘ stinks not 
‘ balances ’, and a veiy appropriate name it is 
Biologists observe the flight of birds very closely, 
but they do not trouble to apply the Fitzgerald- 
Lorentz contraction, not because it is too small to 
be important but because it has no relation to the 
kind of observation they are mterested in It is 
clear, therefore, that much of the recording and 
au/maentation of our expenonees, which is essen¬ 
tially scientific, 18 not metrical This m itself is 
sufficient to refute the doctrme in question we 
need look no further m order to disillusion the 
non-scientific thmkers referred to above 

But this IS not the whole of the matter No doubt 
Jeans and Eddington would admit this readily 
enough, and still adheie to their opimons For to 
them observations are just convement tools for 
leading us to the truth underlying phenomena it 
IS that truth which they claim is metnoal Their 
doctnne applies not to the colleotmg of expenenoes 
but to their rational correlation, and they would 
say that when we come to analyse our experiences 
m order to discover the microscopic scheme of 
Nature, it is only the metncal elements that we 
can employ scientifically I observe a cup, for 
example, and I notice that it is yellow m colour 
and hard to the touch Those expenenoes I shore 
with other normal people, and they are not pnm- 
only metncal But when they are absorbed into 
the scientific scheme, it is only the metncal part of 
them which is used The yellow colour, whioh I 
happen to dislike and of which someone else might 
be very fond, is represented only by a range of 
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wave-lengtha *, about which neither of us has any 
emotions at all The hardness is represented by 
electro-magnetic forces ’ (or modifications of 
space-tune ’) which ore definable by means of 
equations Through these metnoal quantities, all 
that 18 scientifically tractable m the yellowness and 
[lardness of the cup is expressed, and the other 
:|[ualitie8 of yellowness and hardness are left over 
IS belonging, according to Eddington, to the extra- 
wientifio domain of expenence, or, according to 
Jeans, so far as 1 can gather, to the domain of 
Husions 

This idea, as Eddington clearly points out, re- 
ijuires that science is a closed, self-contained sys¬ 
tem, including all that is metrical in our experi- 
mcea But it is difficult to see how the existence 
of this closed system can be established Even in 
the raetncal part of our experiences there are 
phenomena which he outside it Take motion, for 
example The system includes the motion of a 
cornet, but it does not include the motion of a fly 
We need consider none of the non-metrical aspects 
of the fly, but only its motion as a piece of matter 
The matter is made up of protons and electrons, 
Formed into atoms indistmguishable from those of 
the comet, and its motion can be described com¬ 
pletely in terms of space and time Nevertheless, 
the motion of the fly is essentially of a different 
Lharocter from that of the comet, it cannot be 
included within the closed system of metrical 
physics Although itself metrical, we can make 
nothing intelligible out of it unless we associate it 
svith something non metrical, which we call * life ^ , 
ind if anyone thmks that motions associated with 
life are so entirely incalculable os to be outside 
science, he should reflect for a moment on the sig¬ 
nificance of a fly-paper 

The fact is that science is fitted to deal with 
dl experiences winch are common to all normal 
people Such of these experiences as are metrical 
in character are laigely—but, as we have just seen, 
not entirely—susceptible to correlation by the 
present scheme of physics Tlie others appear to 
bo amenable only to conceptions which are mdi 
^dually different but ultimately of the same 
character For these experiences also we employ 
ibstractions and hypotheses The abstraction of 
apace time is irrelevant, so we leave it m the 
pnonomena and instead take out such concepts os 
life, mind, will These are just as truly abstrac¬ 
tions os are space and time the ‘ I ’ of psychology 
IS as valid a scientific idea as the ‘ j ’ of mathe¬ 
matics, and has perhaps stiff more right to be 
nailed an imaginary quantity, for it can at least be 
imagined Similarly, we employ hypotheses The 
hypotheses of protons and electrons are irrelevant, 
«> we conjure up such ideas as organic evolution 
ftnd subconsciousness We observe and wo cor¬ 
relate by the same methods as those employed in 
physios, and to a certain extent we can predict 
events In every respect our treatment of these 
experiences has the same character as that of the 
metncal expenenoes It appears to be an arbitrary 
md extremely moonvenient use of language to call 
the one treatment scientific and the pther not 
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Eddington gives an admirable example (loo cit, 
pp 251-252) of the supposed bmitation of science 
to measurement He uesenbes an imagmary ex¬ 
amination question m which an elephant is assumed 
to shdo down a grassy hillside and it is required to 
find the time of descent He pomts out that in 
solvmg the problem we do not consider the ele¬ 
phant but merely its mass, namely, 2 tons Simi¬ 
larly, the hillside is represented by a slope of 60° 
and a ooeffioient of friction Thus the poetry fades 
out of the problem and only ‘ pointer re^ings * 
arc left 

Now the whole secret of the matter is in the ob¬ 
ject of the inquiry, which is mentioned m a sort of 
after thought “ The question presumably was to 
find the time of descent of the elephant ” Natur¬ 
ally, since the time of descent is essentially a 
metrical quality, we should expect the relevant 
parts of the data to be metiical m character But 
suppose the further question is put “ To find the 
damage done to the elephant “ Two tons ” is 
of no use now , the living, stiuggling, trumpeting 
animal must be reckoned with Wo can do without 
a knowledge of the slope of the hill, and the co¬ 
efficient of friction ' leaves us cold ^ As before, 
the poetry fades out of the problem, and it takes 
the metrical elements with it, but there is stiU 
Bomethmg left, and that something is scientific- in 
character It involves such things as abrasions 
and broken limbs , it is approachable with chloro¬ 
form and X rays , the problem requires a know¬ 
ledge of the anatomical structure and physiological 
processes of elephants—that is, scientific know¬ 
ledge , and the answer can bo stated in scientific terms 
conveying the same mcamng to all normal people 

The division of common cxpeiiencc into metneal 
and non-motncal parts, of which only the former 
can bo dealt with scientifically, therefore appears 
too simple The whole of common exponerue is 
ojHJii to scientific treatment , port of that which is 
metrical is included in the physical scheme, and 
the lemaindei, together with the non metneal 
elemente, must be placed in a different scientific 
category—or perhaps more than one such category 
Even this does not exhaust the potentialities of 
science, for it has an iniluence outside its own 
proper sphere, namely, among those experiences 
which are peculiar to the individual Such ex¬ 
periences are not in themselves subject to scien¬ 
tific treatment but, by virtue of a parallelism 
which exists between them and experiences which 
are bo subject, they cannot lie considered os if 
they were altogether indejiendenl of science , or, 
rather, if wo do so consider them, wo aie closing 
our minds to much relevant information It is 
common knowledge that a man’s temper, which is 
outside the scope of science, shows a close relation 
with the condition of his digestion, which is very 
largely, at lea^t, susceptible to scientific treatment 

This point, though sufficiently obvious, is widely 
overlooked It is frequently supposed that by de¬ 
fining the field of science we define its influence 
The former problem is difficult enough but not 
msuperable the latter is not likely to be solved 
in our day 
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Obituary 


Mr Spenoeb Le M Moore 


M r spencer le marchant moore, 

who died on Mar 14 last at the age of 
eighty years, joined the staff of the Herbanum 
at the Royal Gardens, Kew, in 1872, on leaving 
University College, where he gained the gold medal 
for botany Few young men have had the oppor 
tumty of training in bo brilliant a school of sys- 
tematists os Kew then offered Joseph Hooker 
was director, Daniel Oliver was in charge of 
the herbanum with J G Baker as his second, 
and George Bentham was in daily attendance, co¬ 
operating with Hooker on the Genera Plantarum”, 
the greatest classic of plant taxonomy Moore, 
who was about twenty one years of age, quickly 
got to work Between 1876 and 1880 he contri¬ 
buted a number of papers to the Jmimal of Botany ^ 
partly in co operation with J G Baker, on colloc 
tions from North China, tropical Africa, and the 
Mascarene Islands, and on various genera of Orchids 
and Acanthacese In 1877 appeared, in the same 
Joumalt the first of his “ Alabastra diversa”, a Beries 
of descriptions and critical notes bearing on genera 
and species of flowering plants, which, except for a 
long break from 1880 to 1899, continued almost 
yearly ^ to 1929 From 1877 until 1879 he assisted 
Henry Trimon in the editorship of the Journal 
Then came a break An unfortunate difference 
with Hooker led to Moore’s resignation m 1880, and 
an attempt to obtain a post in the Department of 
Botany of the British Museum was unsuccessful 
During the ten years that followed, he turned his 
attention to plant cytology and a succession of 
papers entitled “ Studios in Vegetable Biology ” 
appeared under his name in the Journal of the 
lannean Society They dealt with such subjects 
as continuity of protoplasm, effect of light on proto- 

E losmic movement, and the nature of callus But 
e was a lone worker, his papers attracted little 
attention, and one feels that he hod got out of his 
proper element However, m 1891 came an oppor- 
tumty He joined os botamst a prospecting ex 
pedition to Matto Grosso, Brazil, and returned with a 
large collection, the elaboration of which, com prismg 
many new genera and species, and a general account 
of the vegetation of the district, filled 260 pages of a 
volume of the Linnean Society s TransaMiona It 
was distinctly his magnum optLS In 1894-96, be 
joined a small gold-seeking expedition to the in- 
tenor of Western Australia, and his ** Botanical Re 
suits and Observations on the Nature and Rela 
tions of the Desert Flora”, also published bv the 
Linnoan Society, was a valuable contnlnition to 
the botany of a little known area 

Then in 1898, Moore came to anchor in the De 
partment of Botany of the Bntish Museum as an 
^ unofficial assistant *, and from then until the time 
of his death worked steadily on the Museum collec¬ 
tions His mtorests 1^ chiefly with the families 
Oomposito and Acanlbacece and Australian 
flora But there were few famihea erf Dicotyledons 
of which he hod not a working knowledge, and the 
results of his work appeared in a continuous stream 
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of critical descriptive papers In the preparation 
of accounts of important collections reoeiv^ at the 
Museum, the elal^ration of the gamopetalous and 
apetalous Dicotyledons generally fell to his share 
Since Wiiham Fawcett’s death m 1926 he had been 
helping towards the completion of the “ Flora of 
Jamaica ” He had finished the Composites and the 
greater part of the Rubiaoees, when a paralytic stroke 
abruptly ended his work, m his eighty first year 

Few botanists have left such a lull record of 
critical taxonomic spade work, or have accumu¬ 
lated BO extensive a knowledge of the mmuties 
of the genera and species of flowering plants 
Spencer Moore’s kindly personality and his invalu¬ 
able help, always ungrudgingly pven, will be 
greatly missed by his former collogues at the 
Museum A B Rekdlb 

We regret to record the death on Dec 19, at 
the age of eighty-nme years, of Dr C Willgerodt, 
extra-ordinary professor of chemistry at the 
Umversity of iVeiburg-un-Breisgau From the 
ChemikeT’^Zeitung we learn the following particulars 
of hiH career at Harhngerodt in 1841, the 

son of a farmer, Willgerodt was trained as a teacher 
and spent some years teaching m an elementary 
school before turrung his attention to scientific 
work At the Polytechnic at Brunswick, he began 
to study zoology, but m his twenty-eighth year 
he moved to Berlm, where, under ^he inspiring 
mfluence of A W von Hofmann, he devot^ his 
whole time to chemistry Two years later he 
aoc^ted a post as chemist in a colour factory 
at Elberfelci, and shortly afterwards he became 
manager of a factory at Opladen Feehng, however, 
a desiro for further study, he gave up his post and 
entered the Umversity of Freiburg, where, after 
graduation, he was appointed to the teaching staff 
Willgerodt remained at Freiburg for the remainder 
of his life In 1896 he was appomted director of 
the Technological Institute, and m 1915 extra¬ 
ordinary professor of morgamo chemistry and t^h- 
nology Willgerodt pubhshed numerous ong^iial 
papers on organic chemistry, the best known of 
which deal with the interaction of chloroform, 
acetone, and caustic alkalis and with the lodoso- 
and lodoxy-denvatives of benzene 

We regret to announce the foUowmg deaths 

Dr J 0 Hemmeter, professor of physiology and 
cimioal niedicme m the University of Maryland, 
known for lus work on the physiology and pathology 
of the mtestmes, on Fob 26, aged 8i;cty-seven years 

Mr J G Millais, who was the author of many 
books on natural history and sport and was known 
for hifl excellent animal pamtings, on Mar 24, aged 
sixty SIX years 

Mr P P Quayle, physicist to the Phillips CartndM 
Company of America and formerly an assistant m tne 
Buieau of Standards, who was a recognised authority 
on ballistics, on Feb 21 

Mr A J Turner, pnnoipal of the Victoria Jubilee 
Technical Institute, Matunga, Bombay, author of a 
number of papers on chemistry, on Mar 16, aged 
fifty SIX ye&rs 
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News and Views. 


PsBSiDBNTs of the Chemioal Sooiety* in their annual 
addreasee^ ouAtomanly exercise ohoioe of subject be¬ 
tween the afEairs of the society and matters of purely 
scientific interest Prof J F Thorpe, who was this 
year in the luuquo position of presiding for the third 
time in succession over the annual general meetuig, 
divided his address, dehvered on Mar 26, into two 
parts In the first part he commented on the Society's 
progress durmg the decade m which he has been m 
intimate touch with its work as treasurer and as 
president, m the second, which was not delivered at 
the meeting but will be published m the Journal^ he 
will discuss the results obtamed at the Imperial 
College of Science and Technology m researches on 
the chemistry of the glutaconic acids and on the 
modified stram theory of carbon nng formation The 
retrospect dealt first with the scheme for providing 
a central building to house various societies connected 
with mmmg, metallurgy, and chemistry, and referred 
to the constitution of an association and its registra 
tion under Section 19 of the Companies Act, 1929, 
whereby powers piractically equivalent t<J those 
uBimlly granted in a Royal Charter have been secured 
The association may make no profits, neither may it 
give any bonus or distribute any money to its members, 
hence any excess of income over expenditure will load 
to a corresponding reduction m the rents paid by the 
constituent bodies After careful consideration, a 
proposal to house the association m the buildmg 
which has just been erected by Anglo Properties, Lhl, 
adjacent to the Imperial Chemical Industnes buildmg 
at Millbank, has been rejected, and recourse has been 
had to the site origmally proposed, which is adjacent 
to Abbey House, Westminster Tlie sum of £100,000 
in cosh must be paid by June 24 next to purchase 
the lease and sub leases An appeal to the Treasury 
has failed to secure assistance, and a similar appeal 
to the Pilgrim Trust has met with no response 

Abstbacts of chemical literature are responsible 
for an mcreasingly severe tax on the financial re 
sources of the two societies—the Chemical Society 
and tlie Society of Chemical Industry—by which, 
through the Bureau of Chemical Abstracts, BrUtsh 
Chemical Abatracta is published Prof Thorpe's 
presidential address referred to the fluctuations m 
income and expenditure which arise from this and 
other causes, and advocated the immediate formation 
of a reserve fund Since 1921, the membership of the 
Chemical Society has romamod almost constant at 
about 3900 , durmg the same period receipts from 
the sale of publications have been nearly doubled, 
but the cost of publications has largely increased 
In advocatmg co operation between BrUtsh and 
Ammcan Chemical Abstracts m ortler to minimise 
waste of money and energy, Prof Thorpe said that 
the decennial mdex afforded an opportumty for 
collaboration, and suggested as a first measure the 
quinquennial publication of a jomt mdex giving 
references to both sets of abstracts In cm alternative 
scheme, the cost of the abstracts could be spread over 
a wider field Such a pubboation ought to be of 
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mtereet to all chemists, and ought to be supported 
by all chemists, yet some 4000 British chemists are 
not members of either of the two societies which 
maintain the service Institutions desinng to avoid 
the possibility of curtailment of chemical publication, 
owing to lack of funds, might be willing to pay to the 
Bureau of Abstracts a sum per head of all those of its 
members who do not belong either to the Chemioal 
Society or to the Society of Chemical Industry , every 
member would then be entitled to receive a copy of 
the Abstracts^ an<i the institutions could have the 
nght to appoint a representative to serve on the 
Bureau Before concluding his address and mvitmg 
Dr M A Whiteley to unveil n j>ortrait of the first 
president, Thomas Graliain, Prof Thorjie referred to 
the prolongation of the life of the Dyestuffs Act, and 
emphasised its influence on scientific research 

Thf Impeual Institute has been relieved of its most 
pressing finandal anxieties by the munificeut gift 
by Mr Benjamin Dragc of £36,000, winch is to bo 
paid m the coni'se of the next few years and is to be 
applied to the inamtenance and improvement of the 
Institute The offer has been made to the Empire 
Marketing Boanl, and has been accepted by its chair 
man, Mr J H Thomas The Impeual Institute was 
greatly aided by the annual donation of £5000 by 
the late Lord Cowdray the ccKsation of that con 
tnbutioa and the financial embarrasHment of some 
of the leading supporters among the Ovei’seas Do- 
mmions have loccntly threatened some of the work of 
the Institute Mr Diage’s gift will assure its develop¬ 
ment The Institute has recently hehl an exhibition 
explanatory of the mineral resources of the British 
Empire, which has shown a happy combination of 
picturesque dioramas that illustrate graphically the 
mining operations, collections of the oies and minerals, 
and statistical diagrams of Iinpenal and woild pro¬ 
duction and reserves Mr Drage has made his noblo 
contribution from his reahsation of tlie value of the 
Imperial Institute as a national centre for oiJucation 
in the e< onoinic resources of the Empue Sir W illiam 
Furse is to be congratulated on the giowth of public 
confidence in tho usefulness of the Institute, of which 
Mr Drage’s donation is striking evidence 

In his Friday evonmg discourse delivercsl at the 
Royal Institution on Mai 27, Lord Rutheifonl dis 
cussed helium and its jiroporties Ho opeaied with a 
r58um6 of the dramatic histoiy of the discovery of 
this element In J 903 Ramsay and 8cm Idy foimd that 
helium was produced by the tiunsfoimatum of radium 
and, 08 a rewult of a senes of researches, Rutherford 
sliowod that the a particles which are ejected with 
great velocity from ladioactivo atoms wore identical 
with helium nuclei It is probable that the greater 
part, if not all, of the helium found m the earth and 
in the natural gases escaping from the earth owes its 
origin to the a-particles expolleil from the radio¬ 
active elements during their transformation m the 
earth’s crust It now seems clear that the helium 
niioleua of resultant charge 2 is remarkably stable 
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and IS m some way built up by the combination of 
4 protonn and 2 electrons Tlie loss of mass in this 
combination shows that a veiy lar^e amount of energy, 
probably in the form of penetrating gamma rays, is 
emitte<l dunng the process It can be calculated 
that the energy released in the formation of one pound 
of helium from hydrogen corresponds to the energy 
liberated m the complete combustion of 10,000 tons 
of coal There can be no doubt that helium is foimod 
from hydrogen imdei w>me, os >et unknown, condi 
fcions in the stellar system However, it has not yet 
been found possible to piodiice liehum fiom hydrogen 
under laboratory conditions 

In 1014, Lord Rutherford continuo<l, Sir Richanl 
Tlirelfall suggested to the Board of Inventions of 
the Admiralty that, on account of its lightness 
and non mflainmabihty, helium might prove of 
great sorvico for balloons and an ships Prof J C 
McLennan tho ITniveisity of Toronto, was 

ewked to initiate expi iiments to so(^ whether helium 
could be sepaiatMi m quantity from the natural 
gases escaping from tho earth in (eitain districts of 
C'ana<.la which weie known to contain about one per 
cent of helium by volume Arrangements were made 
on a semi common lal scale to purify the lielium by 
iKjUofying the methane and other gases present The 
impure helium was conccntratefl m the non iKtuofyiug 
jiortion In this way, many thousands of < ubit feet 
of helium weio ]>reparo<l and transjKirted in cylinders 
Ht high pressui'e About tlie same time, the Bureau 
of Mines of the U S A began similar experiments on 
a laige scale, using the natural gases of Texas which 
were iich in helium Large (jiiaiitUif s of helium were 
separated by liquefaction methods and the cost t)f the 
helium was fotmd to bo sufhciently low to use it m 
airshqm m the place of liydrogeu Tho (ommercial 
prospects of the use of helium in airslups and other 
jiurjioses has lod to a soanh for rich concentrations 
of helium Wlule most natural gases contain less 
than one jier cent of helium, a iich mixture has been 
recently found m Colorado by boring, wJuch contains 
more than 7 per cent of holuiin by volume A plant 
has been installed winch deals with about 000,000 
cubic feet of gas }>cr day This should give an annual 
pioduction of helium of 12 million cubic feet It may 
be possible that similar nch concentrations may be 
fomid on the e^stein slopes of the Rocky Mountains 
in Canada A email gas field was foimd a tew years 
ago not far from Toronto which had a content of 
0 8 per cent helium Tho rights of these wells have 
been secureil for the University of Toronto m order 
to have an ample supply of helium for cryogenic ex 
ponments m itfl laboratories 

Members of umvorsity staffs are familiar with the 
inconvenience which results when summaries of theses 
and dissertations prepared under their supervision or 
under that of their colleagues are not made and so 
kept os to be readily accessible Such a collection of 
abstracts with pai-ticulaiS of pubheaMons by members 
of the University of Leeds, for tho session 1929-1930, 
has recently been published Besidea proving a useful 
reference book within the University, it should be 
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welcomed elsewhere os a demonstration of the maimer 
in which one of the primary functions of a umversity— 
the acquisition of new knowledge—is bemg perfomied 
The pamphlet of fifty four pages covers the work done 
111 the faculties of arts, science, medicine, and techno* 
logy One of tho theses describes the results of a 
topographical study undertaken in order to teat the 
histoiicity of a group of Icelandic sagas , another 
concerns the jihonology of the old Northumbnan texts 
The chomual section contains abstracts of theses on 
suth varied subjects as the atomic weight of silicon, 
the molecular weight of carbon monoxide, aromatic 
substitution, and catalytic activity Other work 
carrHxl out included stuthes on tobacco mosaic, the 
growth of PinuR sylvestriSf biochemical oxidation, the 
chemical asjiects of immunity, experimental caremo 
genesis tlie behaviour of electrons, tho properties of 
rtunfoiccd concrete beams, the ventilating piofierties 
of fabi 1 C 8 , tlie physico chemical properties of wool fat, 
the jirepaiation of phthalazine derivatives, and tho 
emission of infra red radiation dunng gaseous ex¬ 
plosion 

Wk have, from time to time, directed attention, 
in oiir columns devoted to “Research Items”, to the 
publications of the Bernice P Bishop Museum of 
Honolulu of which the primary object is the elucida¬ 
tion of the ethnologK al problems of the Pacihc For 
some yeais tho museiun has oilded very considerably 
to our <ietailed knowledge of the cultures and physical 
characters of tho iniiabitants of Polynesia by tho 
publication of the results of the Bayard Dominick 
Exjieihtion Much of this material is still under 
examinatuin, while otliei studios are forthionung 
In tho meantime, an interesting and intentionally 
piovocative analysis by E b Craighill Handy (“ The 
Problem of Polynesian Origins ”, Occamorial Papers, 
No 8, Bernice P Bishop Museum) offers a suggestion, 
on tho cornpheatod (juestion of Polynesian Asiatic 
relationships Wo will not attempt hero to follow 
Mr Handy in the details of his argument, in which 
he traces tho vaiious cultural and ethnical influences 
from Asia whicVi have penetrated Polynesia m pre 
lustonc, Bralunanjcal, and Buddhist times, but 
Mr Handy’s views on the means by which they were 
earned to Polynesia are interesting He suggests 
that the habit of thinking of Polynesian migrations 
in canoes should be abandoned Almost certainly, 
the later Malaysians and Asiatics started thoir voyages, 
whu h were probably accidental, in ships The effect¬ 
ive agent was the strong current which runs between 
Luzon and Formosa , so strong tliat “ any sailing 
ship sucked into it is flung out towards Micronesia ** 
It may not be without interest to recall that the late 
Sir Henry Howorth, shortly before hfs death, sug¬ 
gested the derivation of certain cultural elements in 
Polynesia from Tibet, the casual castaway ship being 
made accountable for their introduction into Poly¬ 
nesia 

Prof Elliot Smith’s Henderson Trust Lecture 
on “ The Significance of Peking Man ” (Oliver and 
Boyd, pp 20, 6d ), from which we published extracts 
in Nature, Feb 7, p 202, pays a well deserved tribute 
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to ihe vision and perseverance of Dr Andersson 
and Dr Davidson Black, by which the existence of 
early man in China has been established Dr Black's 
courageous identification of a new human genus on 
the evidence of the tooth discovered by Dr Bohhn at 
Chou Kou Tien m 1927 is now fully vindicated Prof 
Elliot Smith’s survey of the course of events, from the 
first tentative suggestion of the human or antViropoid 
character of the tooth bought in Peking in 1003, 
leading up to the final discovenea, is a valuable 
record for the future historian of scientific discovery 
Not the least of its raenta is the credit given the 
Clunese authorities for their enlightened support—a 
supjiort which would, no doubt, have been even more 
helpful had it not been for the unfortunate course of 
political events In the circumsfances, it was to be 
expectocl that the actual specimens sliould remain in 
Peking, and that those who wish to study them at 
first hand must visit China Tlie excellent senes of 
photographs, however, with which Prof Elliot bmith 
has illustrated his lecture in its published form, gives 
the reader an opportunity of judging for himself its 
man> remarkable features Among those, the most 
st liking 18 , pel haps, the remarkable thickness of the 
'walls of the skull as compared 'with those of Piltdown 
man, to which thti author refers A comparative senes 
of jaws bnnga out the resemblance between those 
found at Chou Kou Tien m 1927 and the chimpanzoid 
jaw of Piltdown As Pi of Elliot Smith says, those 
jaws have now settled a controversy which heul lasted 
tor sixteen years 

One of the chief desiderata of the Zoological 
Department of the Bntish Museum (Natural History) 
has rci ently been supplied by a gift from His Highness 
the Nawab Sahib of Junagadh of complete male and 
female specimens of the Indian hon the specimens 
comprising perfect skins, skulls, and skeletons of two 
atlult animals The skins have been placed m the 
study collection The Department of Entomology of 
the Museum has been fortunate m securing the col 
lection of Hesponidae (Skipper butterflies) formo<l by 
M Ilen<^ Oberthui, of Rennes, consistmg approxi 
mately of 00,000 specimens from all parts of the 
world The bulk of the present acquisition was 
ongmally part of the great collect.ion of butterflies 
formed by the late M Charles Oberthur, the greater 
portion of which, amounting to nearly 800,000 speci 
mens, came into the possession of the Museum m 
1897 But to this section of his brother’s collection 
M Ren6 Oberthur was able to add, after he had 
acquired it, the collection of Heepenides formed by 
M Mabdle, who was for many years the leading 
authonty on the group The Department of Geology 
has received tbur specimens of the primitive ichthyo 
saur, Mta;o9auru0, found m the Middle Tnas of Edge 
Island by Mr N L Falcon during an expedition to 
Spitsbergen m 1927 Two specimens are parts of 
jaws , another is part of a limb , but the fourth is 
the almost entire vertebral column, about five feet 
long The condition of the vertebrae is excellent, and 
all the neural spmes are preserved and clearly mdi- 
cate the presence of a small tail fin Miss A Lorram 
Smith has presented to the Department of Botany 
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646 drawings of fungi, lichens, and Myoetosoa made 
by John Templeton (1766-1826), a well known Irish 
botanist The drawings were given to Miss Lorram 
Smith by Dr Howard Kelly, of the Umted States, 
and his letter of gift, statmg that the collection 
** should return home, where it can be studied and 
where it will serve to brmg more credit to its author ” 
than would be possible in the United States, la 
included 

In mixlern prsujtico, the heat tlevoloped in large 
eloctnc much lues and devices limits the load they 
can carry and therefore their rating Elaborate 
methods of keeping them cool are adopted and they 
are sometimes placcwl m the open air In Great 
Britain there are many out^loor substations, and this 
practice is rapidly mcroasing Another interesting 
trend of development is to put thorn m various kinds 
of gases and liquids so os to facilitate their cooling 
Transformer coils, for example, are often placed in 
nitiogen and rotating nnaihmery m hydrogen Many 
kinds of switchgeai are placoil m oil or gum In the 
We^tiru/ZiouRe fnter^iattonal for January, a 0375 kilovolt 
am|>ore turbo generator is describe<l, tho rotor of 
which has been running sntiessfully m hydrogen foi 
SIX months, despite the tact that it has a projecting 
shaft It IS common practice to lun synchronous 
comlenserR which liave no projecting shaft m hydnigen 
It has been found expen men tally that using hydrogen 
instead of air increases the rating of tho machine by 
at le€Lst 25 per cent In addition, the efficiency is 
found to be 1 per cent greater , also, there is no need 
to guanl against damage hewing done to the insula 
tion by effects duo to corona dischaigos Since the 
machine is hermetically sealed, it can be placed out 
of doors Tho hydrogen pressure is kept slightly 
above the atmospheric pressure, so tiiut the leakage, 
which tests show to be extremely small, is outwards 
In case of any abnormal conditions occurring, aut<j 
rnatic signals attract the oj>eiator’« attention 

Thf Comicil of the Ijondon Mathematical Society 
has docidetl on an extension of tho scheme, which was 
started six years ago, of devoting two of tlio meetings 
m each session to a lectuie It has now been tlecided 
to devote an occasional meeting t-o a set discussion 
on recent advances in a selected branch of mat he 
matics The first of these discussions will take place 
at the meeting on April 23 at 5 m at Biirlmgton 
House The discussion, which will bo on “ Recent 
Work m the Additive Theory of Numbers ”, will be 
opened by Prof G H Hardy , he will be followed by 
Mr E Maitland Wright on ” Now Partition Prob 
lems ”, Mr A E Ingham on ” The Method of Brun 
and the Theorem of Schmrelmann ”, and Dr A E 
Western on ” Computative Work connected with 
Wormg’s Problem ” It is hoped that Prof L J 
Mordell, Mr S D Chowla, Dr T Estermaim, and 
Prof J E Littlewood will also take part m the 
discussion The second lecture of the session will 
be given by Prof J E Lennard-Jones at the meet- 
mg on May 14 Members of other scientific societies 
who may be mterested are mvited to attend these 
meetmgs 
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In recent years, many aquafcio birds have shown 
a new spmt of colonisation m Great Bn tain The 
spread of more than half a dozen species of wild ducks, 
especially in Scotland, has been remarkable Sharing 
with the ducks in this great advance movement, and 
wo refer again particularly to Scotland, has been the 
great crested grebe But there is evidence that the 
breeding range of this species la altenng m Englsmd 
also, and, if this be so, the aooner exact information 
about the past and present detailed distribution is 
collected the bettor For with such a firm basis of 
fact, future movements may be recorded with accuracy 
and perhaps some of the factors concerned in so general 
a movement luay bo elucidated Naturalists, there¬ 
fore, would bo doing good work if they contributed 
information to tlie “ Groat Crosteti (hobe Enqiury 
of T H HarriKBon and PAD Ilolloin The in 
vestigation aims at forming a census of gieat crested 
grebes for Iho whole of Great Britain, and is supported 
by BrUish Birds (Feb 1931) Scliodules to be filled 
in with desirable data may be obtained from Mr 
Harnsson, at Pembroke College, Cambridge 

The value of retl stpull powtlor m the destruction 
of rats 18 betommg increasingly recognisetl When 
expenmonts were earned out in the ijoological Gaidens 
in London some years ago, it ^os found that the liquid 
jjreparation of red squill (a libewieous plant known 
also as scilla and sea onion, Urginea martttma) was 
more trustworthy than powder mixtures Since 1923, 
however, the US Department of Agriculture has 
been experimenting with the powdered forms, and it 
lias been found that a powder of maximum toxicity 
can bo obtaine^l by drying the sliced bulbs at a 
constant temperature of 8O'* C Thus the greatest 
difficulty in the use of rod squill, irrogulanty of 
results, has been overcome, and the poison has 
become the most widely used against rats m the 
United Htatea It is greatly in its favour that this 
rat iKMBOn is relatively harmless to human beings and 
domestic animals , indeed, in field tests, praine dogs 
and pocket gophers refused io eat tlie rcnl squill baits 
and in most cases cats, dogs, chukens, and 

pigs either lofused to eat XKUsoned foods or, havmg 
oaten, promt)tlj vomited them One of the authors 
of the nov U S Dept Agriculture Leaflet 66, “ Red 
Squill Powder and Kat Control ”, himself swallowed 
16 grain tiul 40 gram doses of a toxic rtxl sqiull 
powder without untowaid results 

Two recent Botany LeafleUt^ Nos 16 and 16, re 
ceivod from the Field Museum of Natural History, 
Chicago, appear to be almost models of their kind 
No 16, on “Spices and Condiments”, by James B 
McNair, whilst full of mformation, has a wide general 
appeal, because the history and romance of those 
plant products ore always kept m view Wntmg for 
the New World, the author emphasises the fact that 
moat of tiio spices used by man have liad their home 
in the tropics of Ana, whence they have spread 
all over the globe, the value of all spices shipped 
directly to the United States averages about twelve 
million dollars annually Leaflet No 16, “Fifty 
Common Plant Galls of the Cliioago Area by Carl 
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F Gronemann, is eiIso extremely attractive A brief 
mtroduction is well calculated to arouse the reader's 
interest All the galla described are clearly Ulus- 
trated, and although their number is so small, 
probably any Chicago reader could soon find a few 
of them near his home Interest once thus aroused, 
plenty of references ore supplied to help the reader 
to further knowledge m a httle-studied field It is 
doubtful whether m strenuous nortliem America, 
especially the eastern United States, the amateur 
naturalist has fiounshed as he has under English con¬ 
ditions, and these leafieta should do much to en¬ 
courage the development of the naturalist m the 
strenuous industrial centre served by the Museum 

The National Smoke Abatement Society has issued 
No 1 of its second volume (23 King Street, Manchester, 
Is quarterly), which shows how the problem of atmo 
Rplicnc pollution is being handled m different parts of 
Great Britain New ground is being broken by the 
West Riding of Yorkshire Regional Smoke Abatement 
Committoe in sottizig uj> a scheme for training ana 
certification of stokers and boiler attendants In its 
first year, candidates from eleven centres are already 
expected to sit for examination, and there are indica¬ 
tions of more next year It is hoped that improved 
training will raise the status of the fireman, and by 
more intelligent op'^ration, promote not only efficiency 
and economy, but also re<luco the nuisance which is 
so great m the textile areas The journal reveals 
great efforts of smoke abatement reformers, but the 
difficulty IS io secure the active co operation of the 
smoke producers, both domestic and mdustnal 

The United Slates National Museum, tho expenses 
of which have been provided by Congress since 1877, 
cost during the year ending June 30, 1930, a sum of 
762,614 dollars, 14,490 dollars above that of the pre- 
ceding year More than half a million specimens 
were a<lded to the collections, iiicluding a great ball 
of crystal 12J inches m diameter and weighing 106} 
pounds, belie veil to be the largest perfect crystal 
sphere m existence The specimens now covert in 
the museum catalogues number 12} millions, of 
which more than 9 milhona belong to the Department 
of Biology, and 2 millions to Geology The annual 
attendance remains very high, tho visitors approach¬ 
ing the two million mark, and it is remarkable that 
m the course of four years the annual number of 
visitors to tho Arts end Industries Section, which 
now stands at 863,000. should have mcreasecl by half 
a million, while other sections show relatively small 
increases 

The Unit^xl States Geological Survey has re- 
pubhslied a general mtro<luction to the Coalfleldfl 
of the Uni tell States and a chapter on the Coalfielda 
of Oluo {US Geol Surv Prof Pap 100), which 
were first published m 1917, At that time it was 
planned to publish similar deecnptiona of the coal¬ 
fields of the various SUtes . this plan has now been 
abandoned, but it has been considered worth while 
to republish the two chapters in question Tho 
general descnption of the coalfields by Mr Campbell 
occupies some thirty three pages, whilst that of the 
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oocdfleldff of Ohio by Mr Bownooker occupies some 
sixty*one pages» for the purposes of the general 
student of the distnbution of the world’s coalfields^ 
the former is undoubtedly of far greater importance, 
and the United States Geological Survey is to be 
congratulated upon its decision to repubbsh this in 
formation and thus render it more readily accessible 

The spontaneous combustion of coal is a source of 
trouble to those concerned with the winning, transpoit, 
and storage of coal At air tem|>erature, oxygen may 
bo absorbed, causing a rise m temperature, but after 
a time, smouldering begins The Safety m Mines 
Research Board has issued a report (No 63) of an 
investigation by H E Nowall and E S Sinnatt on 
the Propagation of (.Vimbustion m Powderotl Coal ” 
This smouldering of coal dust con bo jiropagated at 
temperatures above 130^ at a speed which dei^ends 
on conditions, but can bo so low os 5 in pei houi Jt 
was shown that appreciable cjuantities of hydiocyamc 
acid were evolved on combustion at 500^ 600“, which 
suggests the existence of an additional and iirisUHpt c tod 
hazard assot lated with spontaneous combustion 

In the December issue of the Quarterly Hex xew of 
Btolog^y IS the fifth annual report on the co^t of 
biological books Tins deals with the books leceivwi 
during the year 1030 The biological books published 
by the United States Government stan<l lovicst in tht 
comtiarative list of prices Franco continues to pi <mIuco 
the cheapest commercially puhhshod scientific Iwioks, 
costing on the average, at 0 47 cent p<'r page, less than 
half as much as those of any othei country, while theio 
IS a continued increase in the pi ices of (temian books, 
which average 1 82 cents per page, being far above 
that of any other group except the English American 
books, in the cost of which (at 1 91 cents per page) are 
included transportation charges and tariff The cost 
of English biologual books (1 13 cents per page) 
flocreaRtnl slightly as compaied with 1929 

Watson’s Microscope Record for January (No 22) 
contains useful practical articles on “ Microscopical 
Methods for Mycetozoa ”, by J M Coon, and on 
“ Comente and Finishes for Microscopical Propara 
tionjs ”, by W D Oner C H Oakdon continues 
hia notes on early photomicrographers Details are 
given of contnbutions by, among others, Fox Talbot 
(1839), Hogg (1841), and Diamond, the first secretary 
of the Photographic Society (now the Royal Photo 
graphic Society) Draper, who m 1840 made the first 
astronomical photograph of the moon, between 1851 
and 1856 took several daguerreotypes of micro 
scopical objects Donne m 1884 issued an ” Atlas 
cranatomie microscopique”, containing no less than 
eighty photomicrographs printed fiom daguontH>ty|.»e 
plates etched with hydrochloric acid Tlio plates, 
being of very soft motol, were useless by the time 
fifty impressions hod been taken This “Atlas” is 
the first book of photomicrt>graphs published 

The DaniebPidgeon award for 1931 of the Geo 
logical Society of London has been made to Mr W Q 
Kennedy, who proposee to investigate certam por^ 
phyntic and non-porphyntic basic intrusions of com 
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posrte character m the Tertiary province of the west 
of Scotland 

At the annual general meeting of the Ray Society 
on Mar 20, the following officers were re elected 
President Prof W C MTntosh , Treasurer Sir 
Sidney F Manner, Secretary Dr W T Calipan 
Mr D J Scourfield was elected a vice president, and 
Prof F Balfour Browne anti Mr Cliarles Oldham 
were olocted new mernbors of Council It was an 
nounced that the first volume of Dr Gurney’s mono 
graph on “ British CopojKxla ” is m fhe press and will 
form the Ray Society’s issue for 1931 The Council 
appeals for further sup]>ort to enable the Society to 
continue its work of publishing natural histtiry books 
which otherwise would ho unlikely to find means of 
publication 

The (ilasH Manufacturers’ Moderation has arianged 
an exhibition of Bntifeh glass and glassware to be 
held 111 the exhibition hull of Messrs Self ridge and 
Co , Lid Oxfoni Street, London, on April 13-18 
Among the ten sections into which the exhibition 
will he divK led are safety and ‘health’ glass, chemical 
Kf lentific, laboratory, rneda al, anil machine glassware , 
gauge glass glass tubing and rods, and ne<^n signs 
otitical glass louses, fln<l lighthouse gloss, eleotrx 
lamp bulbs for lighting and scicutihc jiuqioses 
Among the deinonstrations which luive been arranged 
are glass blowing, health ’ glass, invisible rays, and 
glass eye making 

An exhibition is being held in the Czechoslovak 
National Musoiun, Prague, of the works of tlie great 
sevonteeth century astronomers, Joharui Kepler and 
Tycho Brahe Though neither was a native of Bo 
hernia, each spent the most important and fruitful 
l>eiiod of his life m Prague M^aeh, Ujo, whs m turn 
Astronomer Royal to Rudolph II , who made Prague 
a centre c)f art and learning Kepler was there during 
the years 1600 to 1612, and taught at the German 
university The exhibition contains material drawn 
from within the borders of Czechoslovakia, esfiecmlly 
from the libraries of Sliabov Monastery mid the 
University of Prague, the State Observatory, and 
the private collection of tlie M nc family 

Thf preliminary programme of tlie cougiess of the 
Royal Institute of Public Health to bo held at 
Mraiikfurt on Main on May 19-24, has recently been 
iHsueil Amongst much information, intluding a 
preliminary itiiiorai>, is the list of sectional presidents 
They are Section (1). State medicine and numuipal 
hygiene, Loid Moynihan and Prof M Taute , Sec 
tion (2), architecture, housing, and town planning. 
Prof Patrick Aberciombio and Dr O Weigert, 
Section (3), industrial hygiene, Viscount Leverhuhne 
and Dr Arthui von Weinheig , Section (4), women 
and children and the public health. Viscountess 
Erleigh and Prof H von Mottenheim , Section (6), 
tuberculosis. Dr David Davies and Prof L Brauer, 
Section (6). pathology, bacteriology, and biochenufitryj 
Prof Theodore Shennan and Prof W Kollo 

In his presidential address on Mar 22 to the Glasgow 
Archajologitjal Society, Mr Ludovio Mann described 
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Home recent diacovenes m the weet of Scotland * 
Many of the relics were exhibited A notable find 
was that of a Homan wamor buned, after cremation, 
on the Wigtownshire sJiore, aaaociatod with three i 
Roman pottery vensols, two of terra svgiUata two 
iron H[)oarhoad8 an iron sword , some iron frag 
rnents m the nature of plating , a bronze ring , an 
iron ring containing an intagho of palo green chalce 
deny engraved with the figure of a female, robed and 
holding in her loft arm what appears to be a palm 
branch 

A SHOBT handy list (B 7) of second hand books on 
liotany, herbals and me<hcmal plants, ganlens and 
gardening, fruits and fruit culture, trees and shrubs, 
agnoultureand husbandry, has been issued by Messrs 
Fram iH Kdwauls, Lkl , 83 High Street, Marylobone, 
W 1 

Micssrs W H Robinson, Ltd , 16 Pall Mall, S W 1, 
have just issued a * Catalogue of Rare Books ”, No 32 
Most of the books listed are of a general character, but 
there are some of suontihc interest, for example the 
first edition of Maithns’s ” An Esway on the Principle 
of Population, as it affects the future improvement of 
Society ” sevoial volumes of the Hakluyt Society, 
and a raanimcript in 3 vols of lectures on chemistry 
by Prof Joseph Black, of Edinburgh 


Appucations are invited for the following appoint¬ 
ments, on or before the dates mentioned —^A handi 
craft instructor at the Anerley Residential SohooL— 
The Education Officer (S 8 6), County Hall, West¬ 
minster Bridge, SE 1 (April 11) A junior lecturer 
in commerce in the University of Liverpool—The 
Registrar, The University, Liverjiool (April 13) A 
lecturer in education m the University of Sheffield— 
Ihe Registrar, The University, Sheffield (Apnl 18) 
A junior scientific officer under the directorate of 
scientihc research of the Air Ministry, for research 
m connexion with electrical equipment, ©specially 
with 1 ‘efei‘ence to electrical ignition apparatus—The 
Chief Superintendent, Royal Aircraft Establishment, 
South Famborough, Hants (April 18) A probationer 
naturalist on the scientific staff of the Fishery Board 
for Scotland--The Secretary, Fishery Board for Scot¬ 
land, 101 (fcorge Street, Edinburgh (Apnl 20) An 
assi^^tant in the Brighton Public Museum with a 
knowledge of ornithology and taxidermy — The 
Diroct-or, North Gate House, Church Street, Brighton 
(April 27) An advanced studentship in education 
m th© University of Manchester—The Registrar, Th© 
University, Manchester (May 1) An additional 
assistant pathologist in the Public Health Depart 
ment of the Shanghai Municipal Council—John Pook 
and C o , 68 h enchun h Stre^et, E C 3 


Our Astronomical Column 


Early Images of Pluto on Flagstaff Plates —Hanuxrd 
Card^ No 148, reports that images of Pluto have been 
detected on two plates taken at the Lowell Observa 
tory m the spring of 1916 That was the year in 
which Prof F Lowell’s “ Memoir on the Trans 
Neptunian Planet ” was published, and it is quite 
likely that he examined tnose plates himself , they 
were prosiimably taken specially for the search It 
IS much t>o he lHmcnto<^l that the images were not 
<letectod at the time as Prof i^owell would then have 
boon cheeretl, licfore Ins death, by knowledge that his 
prediction was successful Iiiculentally, the number 
of pro discovery images of Pluto that were undetected 
at th© time (eleven are now known) emphasises the 
skill and alertness of Mr Tombaugh in making the 
iliKcovory so promptly after inspection of the plates 
of January 1930 Dr Bower has corrected the orbit 
of Pluto by computing the planetary perturbations, 
and gives the following residuals (Observed—Calcu 
latod) for the earliest three positions 
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He asks that any observers who possess plates that 
might contam images of Pluto should send him the 
dates of exposure, he would then calculate the 
perturbations and send an accurate position to assist 
m the search upon the plates Uia address is the 
Students’ Observatory, Berkeley, California 

A Very DitUnt Spiral Nebula—A Dady Science 
SuUeltn issued by Science Service, Washington, D C , 
dated Feb 25, announces that M L Humason has 
photographed with the 100-mch refteotor at Mount 
Wilson the spectrum dT a very fauntk nebula discovered 
by W H Christie , its position m the sky is not 
stated The spectrum shows a shift of me hues 
towards the red, correepondmg to a^ recessmiL of 
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17,000 km /sec , and an estimated distance of 120 
million light years This is by far Lie most distant 
nebula the distance of which can be regarded as 
‘ measured * , but if will be remembereti that when 
Dr Hubble published his determination of the 
distances of the Andromeda nebula and Messier 33 
as nearly a million light years, he estimated that the 
f am test nebulae that could be reached with the 100 
inch wore distant about 160 million light years The 
estimate of distance derived from the spectral shift 
is independent of the view taken as to the reality of 
the recessional movement Prof A Einstem, the 
Mount Wilson astronomers, Sir James Jeans, and 
others regard this movement as only apparent, anemfi 
from the properties of the four dimensional space 
time continuum , but Prof de Sitter (supportw tc 
some extent by Sir Arthur Eddington) considers that 
the recession is really going on Prof Einstein is now 
at Mount Wilson, and naturally he is following this 
mvestigation with great interest 

Height* and Diameter* of Lunar Craters —The 
BAA Jour for January contains a statistical papei 
by T L MacDonald, m which he studies the altitudee 
of the walls surrounding the orators, meaaured both 
from the external plain euid from the crater floor, and 
correlates them with th© diameters Detailed measure 
ments are given for about two hundred formations 
The graphs that are given show that the height 
varies approximately as the square root of the dia¬ 
meter, BO that the plotted pomta he on a parabola 
To a diameter of 84 km corresponds a ne^ht oj 
4 4 km , and to 24 km oorresponds 2 8 km Cratati 
m the region between Tyoho and the south pok 
(which the author calls the oontinental region) an 
unusually high for their diameter A drawing of am 
ideal lunar crater (m which the vertical scale is znuol; 
larger than the horizontal one) shows that the 8lop< 
on the inside of the^orster walls is much steeper thM 
on the outside 
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Research Items. 


Folk-memory in Crete —The contenta of vol 41, 
pt 1, of Folk-Lort include the preeidential address 
to the Folklore Society by Prof R M Dawkins at 
the close of his term of office It illustrates the 
general principles of the evidential value of folk 
memory m application to a speoffio area m which it 
is possible to check tradition brmging it mto 
relation with historical records There is no popular 
tradition now alive m Crete which reaches back to 
Minoan tunes, and in fact it does not go back earlier 
than the name Hellen The preservation of pleu^ 
names and, indoed, of the language—a popular form 
banned by literature and leammg — is m itself an 
effort of folk memory But until recently the name 
Hellen meant pagan and the place names which 
preserved a long tradition have been obliterated by 
recent changes Of Christian history, a memojy, if 
mistaken, is enshrmed m the tomb of Oaicmhas Of 
Byzantine history there is little to show One tradi 
tion, though false, preservetl a record of the voyage 
of Eudooia m 443 a D , while another, entirely false, 
related to a Byzantme lady of the ninth century 
Of the Arab occupation there were no stones , but 
the story of the Twelve Archons * refers to the 
Byzantine reorganisation of Cretan society from 
Tonstantinople after the reconquest The ballads 
and legends of Digenis, a hero of the struggle agamst 
the Saracens on the Asiatic frontier, are also referred 
to Byzantium The raids of pirates made consider 
able impression on the popular mind, and the Venetian 
supremacy was also lemembered , but it is with the 
Turkish occupation that popular memory really begms, 
and to It popular tradition and legend pre<lominantIy 
belong 

A Ritual Use of Rock Paintings in Tanganyika — 
In the March issue of Man^ which is devoted entirely 
to Africa, Mr A T Culwick describes a ntual at 
Bahi In ceitain rock shelters are rock pamtings 
about which Wagogo treidition relates that Wamia, 
who was driven out by their earliest ancestor Kiman 
chtunbogo, and Amonkara made them, when they 
saenheed cows, using the fat of the victims U) make 
the lines Now, therefore, the Wagoco, although 
they know nothing of the meaning of the paintings, 
<lunng a drought go to these rook shelters, which 
they regard as sacred, and tambxka there—that le, 
offer up a special form of sacriBce m which the entrails 
are taken out of the victim and thrown at tlie sacred 
object The fat of the animal is used to brush over 
the paintmg, following the Imoa drawn by Wamia 
The present W amia tribe, who are said to have been 
an offshoot of the Masai, have funeral ntes of an 
unusual type When a distinguished man or 
woman dies, a rock is iatnbtkd'd All the elders 
assemble, brmgmg with them a black robe, a black 
sheep, and b&ck cow They drmk beer, which 
they then spit out on the rook The fat of the 
saenffoed animals is melted and with it a picture 
of the dead man is drawn on the rock with some 
of hiB personal possessions, such as cattle, gourds, 
pestles and mortar, ornaments, etc The pictures €ure 
then covered with branches and all the people of the 
village are called for a fecust and to dnnk beer After 
this, the elders pray to the deceased, asking for ram 
m return for their presents The entrails, with the 
black robe and some tobacco, are left at the foot of 
the rock A medicine man is always represented as 
a snake 

Iodine Supply and Goitre ^Investigations \mder- 
taken m the Uzuted States, Switzerland^ and New 
Zealaad indicate that thereisaoorrdation between the 
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level of lodme mtake and the prevalence of endemic 
goitre In the same three coimtrios, it is reported 
that the administration of lodme m goitre areas has 
been followed by a marked decrease m the incidence 
of the disease In England, the mcidenoe of goitre 
among school children aged 13 14 years varies, in 
rural areas, from 0 4 per cent m Essex to 24 5 per 
cent in Somerset, and m towns from 0 1 per cent m 
Middlesbrough to 17 2 per cent m Preston In view 
of these differences, Dr J B Orr has imdortoken a 
survey of the iodine content of foodstuffs m repre 
sentative areas (Medical Research Council, Special 
Rep Series, No 164) The substances select^ for 
analysis were soils and pastures, milk and eggs, all 
from the same farms and fields so far as possible, 
locally grown cabbages and potatoes, bloM from 
local sheep and their thyroid glands The results 
obtamed are mconclusive The iodine supply, os 
ludged by the content of milk, eggs, and cabbage, is 
higher in the Scottish area, which is known to be 
goitre free, than m the English counties, where goitre 
IS to a greater or less extent endemic On the other 
hand, there is no indication whatever of any definite 
difference between those arecut in England with a low 
goitre incidence and those reputed to have a high 
goitre incidence 

Life of the Spider A notable contribution to our 
knowledge of the biolo^n^ of spiders has been made by 
Dr P Bonnet (BuU Soc Nat Hist , Toulouse, 69, 
237 700, 1930) In seven years, 1698 spiders of ten 
different species have lived under hi« care and no lews 
tlian 622 have been raised from the egg to the adult 
Ihm has enabled him to show that the number of 
moults (luimg growth—4 to 22—depends only on the 
sire of the spider, while the time between two moults 
depends more on the temperature and food supply 
than on age He describes a complex mechanism for 
the autotomy of mjured limbs and shows that this 
cannot always be an mvoluiitary reflex act Re 
generated limbs require three moults to attain their 
normal size , the prw ess of sue h regeneration is also 
described fully borne of his spiders achieved the 
regeneration of all eight logs Bimiiitaneously 

Craniology of the Dog T Marchlewski (BwW 
Iniemat Acad Folon Sci H Leitrts, No 7 8, B 2, 
1930) discusses the relationships between the diverse 
groups of breeds of dogs, and concludes there are 
three clearly defined types as shown by their skull 
characters The Cants leinert or greyhound group 
18 a uniform groim sliarply distmct from all other 

S B of dogs The C optinice inatris group is less 
y defined, shows no definite affinities with the 
greyhound group, and is formed by the narrow 
heskded, long snouted collie type and by another type 
represented by the Alsatian wolf dog The G at 
cumanus typo, the primitive hound or gim dog type, 
has a long cranial region and comparatively high 
crested skull, narrow cranium and moderately wide 
forehead, and moderately long facial region This 
seems to be the type from which have been gradually 
evolved, with the influence of crosses of the grey¬ 
hound and the collie type, the highly bred types of 
pomters 

A New Mounting Medium —Q D Hanna (Jour R 
Micr Soc , vol 60, pt 4, 1930) describes under the 
name “ Hyrax ”—a derivative of naphthalfflie—a 
new mounting medium for micTOSoopic preparations 
of diatoms It is a resm of pale straw colour, its 
refractive mdex is 1 82, and it is soluble m beinzene, 
otylol, and some other organic solvents, which are 
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easily exiicUed from the mounted preparation, by 
gentle heat In elidee exposed to sunlight, the 
medium darkens “ to about the colour of old balsam 
but m those kept m cabmeta, the medium remams 
** practically water white ” 

Hatching of Insecti - E K Sikes and V B 
Wigglesworth (Qxuirt Jour Micr iSct , vol 74. pt 2, 
1931) record observations on the hat^ching spmes 
present on the embryonic cuticle of bugs and lice 
The mechanism of hatching m descnbecl for a flea, 
the meal worm, a giain moth (^itotroga), Luctlvaf the 
bed bug, and a louse {rolyplax)t ancl the general 
mechanism of the hat-ching of insect eggs is discussed 
The embryo ipcreaseH in size very rapidly before 
hat( hmg by swallowmg the amniotic fluid, and thus 
accjiures a better purchase f(>r its operations against 
the chorion In every case, the force employed to 
break open the egg appeals to he muscular The 
swallowing of air may also play on impoitant part 
in the eniergemo of the larva The authors devote 
particular attention to the first upiwarance of air 
in the tiachi'u^ of the larva his occurs m three 
different wajs—(1) tiio surface of the larva dues 
while still m the egg, and the tracheal system fills, 
before hatching, from flie outside air, for examplo 
CeratophiflhiA, 1 cnebrio , (2) the laiva at tlio time of 
emergen< e js enclosed m a cuticle which retains a 
layer of flunl, so that air has access to the troche® 
only when this embryonic rnticlo is hIichI, that is, 
after hatching, for evurnple Ctmejr^ Polyplax , (3) 
the tiacheal Hystern filN with gas while the larva is 
Htiil hot hot 1 m the fluid contents of the egg that is, 
it fills With the gases Mhich were in solution, for 
example, Lnuiliu and the grain moth Tt is sug 
gefrted that the fluid in the tiachoir, which has 
passed in previously from the tissues, is absorbeil by 
tho osmotic pressure of the tissue fluids, and that, 
since this pressure is iiK reased by muscular activity, 
air appeal’s earliest in those msects which show the 
greatest activity while in the egg 

Edible and Poisonous Fungi —It is with pleosiue 
that we note tho appearance of a thud edition of 
“ Ediblo and Poisonous Fungi {BitU^hn No 23, 
Ministry of Agriculture and fisheries, London, 1930, 
2 j 9 tW ) '1 he volume has always been useful to the 

country person, giving him an element of socurity m 
gathering fungi for foini purposes and doing muen to 
eradicate tho numerous superstitious whu h have been 
bmli u]) around poisonous toadstools The present 
edition has been improved by the substitution of 
more typical illustrations, and foui more common 
species have l>eon descnliod lliere is little danger 
of the non technical mmd confusing any of the edible 
species, with the possible exception of AniamUi 
fiibeafens, whuh is probably not siifficiontly distinct 
from the jwisonouH A muscartn The descriptions 
are lucjid and a short glossary is given 

Microchemical Recognition of Saponin in the Plant — 
Robert Fischer and his col leagues are developing a 
new teclinique for this piumose Their metluKls and 
results are described in the ^ttzungsbertrhte of the 
Vienna Academy of ►Sciencxjs, Abt I, vol 139, 1930. 
pp 321 3fS4 Essentially the method consists in 
covering u section with a gelatin solution containing 
salt, at a dehnite pH, by addition of phosphate 
buffers, and mixed with defibnnated blood or washed 
red blocKl corjiuscles before it has set The section 
must bo (ompietely covered by the gelatin, when, if 
saponm la present and diffuses out of the section, a 
clear region will lie seen w develop Amind the section 
owing to its liffimolytio action By the different 
behaviour of saponms in gelatm at different pH, it is 
claimed that dmerent types of saponm be rooog 
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nised Solanm is also recognised by the fact that it 
is put out of action by cholesterol, if the section is 
boiled m a solution of this substance, whilst the 
cholesterol solanm complex is apparently broken up 
and the solanm ogam released by treatment with 
boiling xylol The distribution of saponms m various 
Caryophyllace® and Solanaceae la exammed by these 
methods 

Fossils of tho Samana Range —An account of the 
palaeontology and geology of the Samana Ran^ m 
the North West Frontier Province of India has been 
prepared by Lieut Col L M Davies and others 
(Palivont Indica, NS. 16, 1-8, 1930) The range 
consists of a single anticline crossed by two faults 
The JuroHSK is represented by beds which appear 
to be either \Tp{>er Bathonian or Lower Callovian, and 
perhaps by Upper Jurassic In the Cretaceous there 
18 definite evidence for Ne<x.omian and Albian 
horizons Lower Eocene be<lH are well represented 
oikI (orrcspoiid to the Ranikot senes The Jurassic 
and Gault Brochiopods are described by Miss H M 
Mini Wf>od , the ADnan Echinoids by Miss E D 
Currie , the Album Gasteiopods and Lamellibranchs 
by L R Fox, the Neocomian and AlV)ian Ammonoids 
by L F Spath Of tho l^ower Eocene fauna, the 
Foraminiiera are described by L M Davies, tlie 
coials by Prof J VV Gregory, and tho Mollusca 
by li R CViK, who gives an atcoimt of the palaeo 
geographical conditions of tlie period 

The Banket of the Witwatersrand An important 
paper, stimulated by Dr L (' Gratoii sieoeut n<ivocacy 
of a hydro thermal origin for the gold deposits of the 
Hand, wius road by Dr L Reinocke at the meeting 
of the (.ieologif al Society of South Africa on Doc 8, 
1930, and will appear later in tho Society’s Tranaac 
tions Dr Heinecke shows that the orientation of 
the pebble axes, the inclination of cross beddmg, the 
arrangement of tho conglomerate lenses, and tho 
thmning and gradual decrease of gr^^o size from 
north west to south east proves that the Maul Reef 
Leader of tho Far East Hand was laid down by currents 
flowing from the north west, and not, as Graton 
supposes, by wa\e action The Witwatersrand 
system also differs from marine formations m its 
lock of calcareous memliers The whole assemblage 
18 shown to resemble in a very remarkable way that 
of tlie Siwahk system of northern India The evi¬ 
dence of its having been deposited by streams on the 
lower pieilmont slopes and flood plains of a large 
river system appears to he quite conclusive Orogonic 
coin! it ions resemhlod those which obtained during the 
deposition of t he Siwal iks but the climate was wetter 
and folder on tVie Rand than in the sub Himalaya 
Dr Remecke also records that he has been unable to 
find any relation between the distribution of gold in 
the reef and the folds, faults, or fractures that affect 
the system or the dykes that have mtrudeil upon it, 
with the exception that in places certain zones of 
payability have l>eon displac^ by post ore faultmg 
The hydro thermal hypothesis seems to be definitely 
untonable in the light of the evidence now presented 

Quiet-day Magnetic Variation —In a paper in the 
March number of the Proceedings of the Royal iSociety, 
Prof S Chapman and Mr J M Stagg present an 
analysis of the variability of the quiet day diurnal 
magnetic variation for the stations at Eskdalemuir, 
Greenwich, Ebro, San Fernando, Batavia, and Maun 
tius The ranges of the variation change from day 
to day irregularly, but there is a definite correlation 
between the changes in different elements and at 
different stations, the correlation being greeter ffhe 
nearer the stations Very quiet days often occur in 
sequences of two or more, and there is also a tqnd^oy 
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for abnormalities of range to persist |or several days 
The interpretations which ar^ pot u^n the results— 
the labour of obtaining which has been, naturally, 
extremely heavy— 1 » that there is both a world wide 
cause governing the changes, this bemg probably the 
conductivity ot an upper atmospheric layer due to a 
solar ionising agency, and a regional cause, which 
may be a local irregular distribution of temperature 
and density m tlie upper atmosphere 

Discontinuous Sorption by Porous Solids —During 
the past few years, considerable evidence has been 
collected by Prof A J Allmand to show tliat there 
la an essential disoontmuity in the process of sorption 
of vapours by charcoal The isothermals (vapour 
pressure plotteil against quantity of vapour which 
has passed into a condensed phase lu conjunction 
with the absorbing body) show many small breaks 
which are considered not to be due to experimental 
error The present position with regard to this im 
portant question is reviewed by Prof Allmand and 
Mr Barrage in the March number of the Proceedings 
of the Roy^ and in a very full examination of 

tneir own results in relation to those of other workers, 
it iH com luded that no discrepancies arise Scrutiny 
of results published by others indeed shows some 
comparable inflections of curves Some now results 
are also presentwl in this paper for silica gel, which 
also contain evidence for discontinuity, and it is 
pomted out that there are theoretical reasons for 
expecting that it should ot cur The authors remark 
that the experimental results make it even clearer 
than before that only work with plane or relatively 
plane surfaces is likely to yield infonnatiou of yalue 
about the fundamental adsorption proceas, a com 
plex porous hoi bent like charcoal lioing inapplicablo 
for this purpose 

Impact of Spheres —A senes of investigations has 
recently been carricsi out by Dr f P Andrews on the 
impact of spheres {Proc Vlhys Soc , Jan 1, 1D31 and 
earlier papers) Interest in the prolJeins of impatt 
dates hack at least as far as Newton, who gave his 
law of restitution in the Scholium to his Laws of 
Motion Actual theories of impact centre for the 
most part round either the wave theory of Saint 
Venant or the pseudo statical theory of flertz The 
subject has in the past aroused the interest of 
numerous investigators, few problems have the wide 
appeal that this possesses alike for the physicist 
the engineer, and the mathematician The most 
widely known of these investigations is undoubtedly 
the famous ‘ guillotine ’ senes carried out by P G 
Tait and commemorated in the Guillotine Room of the 
Physical Laboratory at the University of Eiiinburgh 
llie ordmary mathematical theory of elasticity, based 
on a Imoar connexion l^etween the stress tensor and 
the strain tensor, is competent to give an opinion on 
henomena conforming to its range of limitations , 
ut it makes no pretensions of prognosticating any 
resultmg permanent sot, though it might adumbrate 
the nature of secondary phenomena In the expert 
ments carried out by Andrews on metal spheres, it 
appears that the permanent set takes a shape sug 
gestive of a lunar crater TJiero is a distinct depression, 
with a rather uneven and somewhat curved floor, 
surrounded by a raised nm The phenomena had been 
previously observed by Sir C V Raman and other 
mvefltigators The results denved from exi>enments 
with low velocity of impact substantiate Hertz’s 
theory that the time of impact is mversely proper 
tionol to the flfth root of the velocity An empirical 
law IS given for the duration of impact m other caws, 
and a hypotheaia is framed to explam the various 
results The essential feature of the hypothesis is 
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that the pressure is constant at all pomts of the 
defomled area ; it affords an explanation m a region 
where the exact mathematical theory is inadequate. ^ 

Atomic Weights of Nitrogen and Silver —The 
atomic weight of nitrogen by the gravimetric method 
IS intimately related to that of silver through the 
ratio Ag AgNOj More recent measurements of the 
limiting density of ammonia have given eiocurate 
values with respect to hydrogen, and other Imes of 
evidence show that tlie value (referred to O as 16) is 
very nearly 14 008 (the oxygen standard is the iso 
topic mixture) liaxter and Greene In the February 
Journal of the American Chemt^cal Socuty describe the 
determination of the ratio Ag NH,, which with the 
ratio Ag NO 3 gives the ratio NH 3 NO 3 This, with 
tlie assumptVm of the H O ratio, makes possible the 
(allIllation of the atomic weight of nitrogen The 
pnnfiplo of the method had been applifxl by Stas 
A weighed nuantity of ammonia atisorbed on de 
hydrateil chai>a/ito was evaporated into dilute hydro 
chloric or h^-drobroniic m id until the acid was exactly 
neutralised Tlie lialogen content of the solution was 
then found by nephoTometric companson with the 
purest silver in the usual way Great proi ision in the 
neutiahsatiou end point could be attained by using 
methyl rod or litmus as indicator The ratio NCL/Ag = 
0 57479 was assumed J’he ratios Ag NH 3 — 0 33401 
and NO 3 NH 3 —3 04073 give N— 14 0085 (isotopic 
mixture of oxygon - 16) These numbers aio not 
coirec tinl for a very small amount of water in the 
ammonia, and on the whcile the final out<*ome is re 
garded as valuable corroborative evidence that the 
atomic weight of nitrogen is very close to 14 008 If 
nitrogen is taken as 14 0078, the atomic weight of 
HiUt^r Will be 107 879, whilst N- 34 008 gi\es Ag- 
107 880 from the Ag NHg ratio and 107 879 from the 
Ag NO 3 ratio 

Oxygen Films on Tungsten Langmuir aiul V illars 
III the February Jourrial of the imertmn Chermcal 
Society des< nbe a method of studying the lat^ <jf loss 
of oxygen from an adsorbed lilm on tungsten, as well 
as of detecting its presence m a gas whu h consists in 
obseiving the effect on the eloUron emission of a 
tungsten filament, sensitiseil by the prosonie of a 
minute tnue of ( csium vapour (10 « mm ) Under 
properly clioson (onditions a nionutoniK oxygen (dm 
makes its pios< nco known >>y uk reasing the emission 
a million folij By this methoij the 3ieat of evapora¬ 
tion of oxygen from the adsorbetl layer was lalcul 
atod as 162 k cal per gram atom The method of 
preparing the filament and the experimental pro 
cedure are desc nbed in the paper anti it is suggested 
tfiat the mntliod which is not in general use, may be 
capable of much wider appiicatiun in cfiemicaf m 
vestigation The results also show that adsorlmd 
oxygen films on tungsten surfaces are held by enor 
mous bimling forces, very much greater than tlioso 
corresponding to the heat of tlissoc lation of the oxygen 
molecule The method makes use of the fact previ 
ously discovered by Langmuir and Kmgdon that a 
minute trace of ciesiuin vapour may produce an 
electron emission from heateci tungsten up to 640'^ 
abs many billion fold greater than that from pure 
tungsten At liigher temperatures this emission 
passes through a maximum at 715"^ al>s and decreases 
with further rise m temiierature This drop in emis 
Sion IS duo to the evaporation of the cscsiuin from the 
surface The oxygen increases the stabdity of the 
ea'sium film, holding it much more firmly than tung¬ 
sten does, and the efloct of the presence of an oxygen 
film 18 to hold caosimn atoms which would otherwise 
evaporate under tiie same conditions of temperature 
and pressure 
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Grassland Research in the British Empire. 


'"pHROUGHOUT the British Empire there are vast 
tracts of natural pastures which produce herbeige 
of an inferior nutritive value A large body of 
eviflenco has been accumulated in recent years to 
show that this low nutntive value is to be correlated 
with dehciencios of inorganic constituents, such as 
calcium, phosphorus, and chlorine, in the herbage, a 
condition which is the tmtoome of growth on mineral 
deficient soils Animals ranging over these pastoral 
areas and subsisting exclusively on sucli mineral 
deficient herbage, display a low rate of growth and 
production compared with what is possible on good 
cultivated pastures With this decreased growth rate 
are usually associated lowered fertility an<l suscopti 
bility to various forms of disease 

During 1926, the committee appointed by the 
Economic Advisory Council to consider the question 
of the mineral content of natural pastimes recom 
mended that practical investigations should be 
earned out m a suitable colony or dependency with 
the view of ascertaining whether the nature of such 
deficiencies could bo dot^ermined and the diseases due 
to them pi evented Following this recommendation, 
a scheme of research was inaugurated which servos 
as a model of successful co operative effort Kenya 
Colony was selected as the site of the investigations, 
and Dr J B Orr, director of the Rowett Research 
Institute, Abenleen, ossumtMl the general scientific 
ihroction The Emiiire Maiketing Board rendered 
signal help by placing generous funds at his dist>osal 
Close and enthusiastu co o|)oration was established 
lietween his own st^ff of lesearch assistants, some of 
whom worketl in Alierdc^en and others in Kenya, and 
the staff of the Agricultural Department in Kenya 
Colony In addition valuable assistance was given 
by settlers in the colony, many of whom provided 
aiiiinals and facilities for feeding experiments 

TJie initial outcome of those important invostiga 
tioiis is rovfialoci in the Report now before us which 
has >>een drnvm up by Dr On m association m ith Mr 


A Holm, director of agriculture, Kenya • Thou£^ 
the mam scheme of work is still m its early stag^ 
the results so far obtained ore of the highest eoononuc 
significance and amply justify the trouble which has 
been taken to secure them 

It has been shown that the most sinking deficiency 
in the natural pastures of Kenya is that of phos¬ 
phorus Indeed, in one distnot, Molo, the deficiency 
of this element is as great as that found m oertcun 
areas of South Afnca, where it is the cause of disease 
m cattle On the other hand, m another distnct, 
Naivasha, the pasturage, apart from deficiency in 
sodium and chlonne, is as rich as the herbage of 
good Bntish cultivated pastures The application 
of different fertihsers in the most deficient area m 
(reasod the yield of herbage from 26 per cent, where 
common salt only was used, to as much as 400 per 
cent where nitro^nous and phosphatio fertilisers 
wore employed The provision of small amounts of 
the deficient minerals to animals grazing these areas 
was follower! by an increase of 30 per cent in the yield 
of dairy cows, 10 per cent in the rate of growth of 
lambs, and about 10 per cent in the woif^t of the 
fleeces of sheep 

It was discovered that ‘ Nakuruitis a local 
disease resembling the * hush sickness * of New Zea¬ 
land, could be prevented by allowing animals access 
to a mixture of common salt and iron oxide This 
method of prevention is now being applied with 
successful results on several farms m Kenya, oxen, 
being kept m good condition foi at least a yeai, 
whereas formerly, without the use of this simple 
salt hek, it was im]>o88iblG to keep them free from 
the disease for longer than six months without send 
ing them away for r |>onod of grazing in anothei 
distiict 

H E Woodman 

* tcononilc Ad\Uorv i ouncll ( ommlttee on the Mineral Content of 
Natufttl Pftuturea sixth Kiport Pp W (r-(^n»lon H M Stationery 
Office !03l ) I* n<t 


Medicinal Cod Liver Oil * 


\ LTHOUGH the madKinal value of cod liver oil 
has been known for 160 years, it is only recently 
that it has been attributed to the presence of vitamins 
A and D It is now known, moreover, that different 
samples of oil vary widely m their vitamin potency as 
well as in their more obvious chomiced and physical 
characteristics The principles underlying the pro 
duction of a fine medicinal oil of high activity should 
be established so that consumers can always be cer 
lain of obtaining full l>enefit from its administration 
The recently issued Empire Maiketing Board Report 
by Profs J C Drummond and T P Hilditch pro 
vides specifications foi co<i liver oil whuh are based 
on the examination of a largo number of samples over 
several years, and makes recommendations for suit 
able methods of manufacture 

The in\ostigators examined oils from Newfounil 
land Scotland and the North Sea, Iceland, and Nor 
way, ohtamed at different seasons, for vitamin potency, 
<olour and fatty acid content, and estimated then 
saponification and loihiie values oils from other fish 
wore also compaietl with cod hvor oil Vitamin A was 
estimated both by the growth test on rats and by the 
antimony trichloride colour test in a senes of oils 
veiv fair agreement b^weon the methods was 

• The BeUU^o Values of ( o«i I iver OIU from Vnrioua Sourrea By 
Prof J i Drummond ana Prof T P Hildit-ch (E M B 36 ) Pp 129 
<lrf>ndun HM Statlonerv Ofhre 1030) U net 

No 3206, Vox 127J 


obtained, so that the quicker and simpler coloui test 
was used during the greater part of the researoh as an 
estimate of the vitamin A potency Using standard 
conditions, the lesults can be expressed in Lovibond 
blue units , it was not found possible to express the 
results of assays by the biolo^oal method m units, 
owing to the errors of the animal test Vitamin D 
was estimated by the degree of deposition of calcium 
at the ends of the long bones of rachitic rats as 
observed under X rays and following staining with 
silver nitrate (the ‘lino tost*) the assays were 
earned out against the standaixl preparation of 
irradiated ergosterol employed by the Pharmaceutical 
Society and the results expressed m terms of the 
Cowani antirachitic unit 

The Newfoimdland and Icelandic oils had the 
highest vitamin potency, the Norwegian the lowest, 
with the Scottish intermediate, but usually of the 
same order of activity os the latter The vitamm A 
and vitamin D potencies were usually parallel 

A detailed ohemioal examination of the constituont 
fatty acids of cod hvor and other oils was mode the 
motnods and results have been pubhslied m full m 
the Biochemical Journal, by Guha, Hilditch^ and 
Lovem (vol 24, p 266 , 1930) €knd by Lovem (ibui , 
p 866) The general composition of the fatty aoida 
of cod liver oil is steanc and mynstoleic acids, 
traces only , mynstic €u;id, 3-7 per cent, palmitic acid, 
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7*13 per oeat, palnutoleic acid, 13*20 per cent, oleic 
and Imoieio adds, 18-33 per cent, unaaturated acids 
containing 20 carbon atonu^ 10 32 per cent; un¬ 
saturated acids contaming 22 carbon atoms, 10-10 
per cent The depth of the yellow colour of the oil 
was found to be roughly proportional to its vitamin 
potency 

The vanations m potency of different samples are 
not apparently direcUy dependent on the age or 
sexual condition of the fish, but on the chai^ter and 
amount of the food eaten, which varies according to 
the season On the other band, examination of the 
fij^ and several onistacea which form the food supply 
of the cod showed them to be singularly devoid of both 
vitamins It has been shown that phytoplankton 
synthesise vitamin A (Ahmad, Btoch^ Jour , vol 
24, p 860, 1930) rooplankton contain none and 
neither contain appreciable quantities of vitamin D, 
although there may be smul amounts present m 
zooplankton There is no evidence that the cod can 
synthesise either, though the Mssibility cannot be 
excluded The alternative is that the fish retains 
the small amounts m its food in its liver, so that 
over a course of months with a plentiful food supply 
this organ comes to contain considerable amounts 
The potency of the od vanes inversely with the amount 
obtained from the liver prior to spawning tliore is a 
utilisation of the liver fat, espiecially in the female, 
but the vitamin store is not proportionally depleted, 
so that the oil has a high potency The authors 
believe this to be the expleination of the high vitamin 
content of Newfoundland oil 

From an examination of the effects of different 
methods of manufacture upon the palatabihty, koep 
uig properties, and potency of the oil, the following 


procedure is recommended Lfivers should be fresh 
said steeuned immediately they have been removed 
from the fish Steam at ^ 100 lb pressure per sq in 
gives better results than steam at a lower prassure, 
and the process should not be too short Subsequent 
refining should be restnoted to removal of moisture, 
debna, and steanne by chilling and centrifuging or 
pressure, finally, medicinal oils should be stored in 
vessels impermeable to bght and containing as little 
free air space as possible Deterioration is caused by 
the activity of the liver enzymes , hence the necessity 
for using only fresh material and for adequate steam 
mg to destroy them High pressure steam also gives 
a higher yield of oil It was found that the replace 
ment of air in the storage casks by an inert gas 
was difficult to carry out properly and did not increase 
the keeping properties of trie oil Protection from 
light and unciu© exposure to tur is, j^owevor, of great 
importance 

As a result of thoir work, the authors put forward 
the following speoifioations for medicinal cod liver oil 
The colour, when measure^l in a 1 in cell, should not 
bo greater than 10 yellow Lovibond units and 0 6 red 
unit The free fatty acid (as oloic acid) should not be 
greater than 0 5 jier cent, preferably below 0 3 pel 
cent Tlie unsapomfiable matter should not be more 
than 1 5 per cent, preferably below I per cent The 
vitamin A colour test should give a higher value than 
7 blue Lovibond units, when earned out by the authoi*s' 
technique For oil intended for farm stock, the colour 
and free acidity may be slightly greater but the amount 
of unsaponihable matter and vitamin A present 
should be the same There appears to bo no doubt 
that oils from Scotland and, especially, Newfoundland 
are capable of meeting those specifications 


Mosqutto 

^PHE Report for 1930 of the British Mosquito Control 
^ Institute, Hay ling Island, Hampshire, is a record 
of two and a half years’ work, the previous Report 
having been presented m June 1928 The Institute, 
It may be added, was built and equipped in 1926 by 
Mr John F Marshall, who hew since occupied the 
|x>sition as director without remuneration It was 
incorporated by licence of the Board of Trade m 
February 1927 «md, by a deed executed at the same 
time, the building and its equipment were leased to 
trustees for a term of yeeu« No finemcial aid is 
i-eceived from any official funds, and the moomo of 
the Institute is derived solely from the results of its 
own activities and from subscriptions and donations 
Funds are greatly needed in order to enable the work 
to become more self supporting, since the present 
income falls a long way snort of covering expenditure 
The aotmties of the Institute have markedly in¬ 
creased since the issue of the last Report, and the 
interest shown by the outside public m this work is 
borne out by the fact that more than 1400 visitors 
(scientiflo and others) inspected the museum and 
laboratory dunng 1930 Advisoiy work relating to 
mosquitoes, theu: identification and control, is ceuried 
out by means of inspection and by correspondence 
Inspections are generally undertaken by the director’s 
assistant at a pre-arranged cheu^e which includes the 
submission of a report and the recommendation of 
remedial measures Various lines of investigation 
liave bc^ earned out dunng the penod under review, 
including tests of fly killing preparations and of cresol- 
contaimng larviciaes, at the request of commercial 

* Brftah Mosquito Control IniUtute Report of th« Dlrfictor Pre 
aentod »tth« Fourlh Anntul Oonen) MesUnff, Dec 9, 1980 16 pp and 
80 Uliutratlons H«ylina IiUnd, Hamptblrc * 

No 3205, Vol 127] 


Control * 

firms A study has also been commenced with regard 
to the breeding of arboreal mosquitoes in oavitios 
(natural and artificial) in sawn off parts of trees of 
different species 

In June 1929 a special malaria course, arrangeil in 
connexion with the League of Nations and the London 
School of Tropical Medicine, included in its programme 
a throe day visit to the Institute foi laboratory 
and field instruction A number of medical officers 
took i>art in this work,y In September 1930 a week’s 
course, of a tentative character, on mosquito research 
for university students was given, and was sufficiently 
appi-eciated to warrant arrangements being made for 
its repetition during the pi'esent year Among other 
educational activities, the director has ddivereti 
lectures on mosquito control to various institutions, 
etc , while demonstrations have been conducted at 
a number of scientific meetings, exhibitions, etc By 
way of technical apparatus, the advances made in 
connexion with photomicrography and steroograph 
methods are described in the RejK)rt Mention needs 
also to be made of the small but growing library of 
the Institute a number of new books have been 
added both by gift and by purchase, while certain of 
the more important penomcals are taken m regularly 
The director of the Institute is to be congratulated 
u}>on the initiative and energy he is giving to the 
development of his charge and on the progress so fai 
€ichieved 

Scientific societiofl, educational bodies, local author 
ities, and other associations desirous of supporting 
this useful work may become ‘ collective ’ members 
Members (whether individual or collective) subscribe 
one guinea per annum and receive a copy of the pub¬ 
lications of the Institute 
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Gresr anct. Red Squirrels in Britain 

yearH, naturalists have been fcumiiar in a 
general way with the aptitude shown by the 
Amenean gni> squirrel for colonising parts of Bntaiu« 
with tho controveray regaixling the harmfulnoss oi 
otherwise of its habits, and the allegation that it 
has driven the native led squirrel before it Never 
before, however has an attempt at all comparable 
with that of Mr A 1> Middleton * been made to 
collect all tho facts regarding this undesirable alien 
before passing judgment u|>on it The paper also 
fontams mfonnation relating to tho fluctuations and 
decline of the red squiri’el m (Ireat Biitain, so im 
portant that this species, too, might well have shareil 
a t>ln< e m the title 

8 o long ago as^lSJO, the grev si^uirrel was known m 
Montgomeryshire and Denbighshiic, but the present 
state of affiius is almost wholly due to intnxluctions 
since 1890 Thirty thiee different mtiodactions, in 
volving twenty nine lo(alities, haye boon tiacod, and 
the smn of their results is astonishing By 1910 the 
giey squiirel, acroiding to Mr Midtlleton’s thorough 
censuH, liad populated a total aiea of apjnoximately 
13,3^0 H(iuare miles mainly m southern England, 
Cheshire, ami \oikshire, nn<i theie is every reason to 
believe that it will eventually cover the whol(^ < omitry, 
with tho possible exception of mountainous districts 
such ns noithern hcotland 

Althougli much of the evidence regaiduig the food 
of the fieaturo is unbalanced or biased there can be 
little iloubt that it is a nuisance in (heat Britain 
(ircHin food fnut and nuts foirn the majoi part of 
the food HU[jply but it robs buds’ lu^sts of their eggs 
and ^oung and tho damage it does to woodland bv 
biting off young slioots and leadei*s, and by peeling or 
ringing the bark of young tiees (the piesent wiit^r 
has seen hianclies of olcl tiecs girdhxl as well), is 
enough to c ondemn it in the e\es of every femwter 
The fact that at least 750,000 cures of new forest arci 
in piogi-csM of being jilantisl suggests that here lies a 
]x»tontiHl food stoic to encourage fresh colcmisatioii, 
and jioints to a new dangei in the jiresonce of the 
gre> st|UiTTel 

It has often bttn said that the gie> s<juiirel kills 
out OI (hives awa\ the native reel scpunvl, but no 
direct evidence of sueh antagonism has been foith- 
(oming The present writei agierw entiiely with 
Mr Muldleton s view that in ttiany aieas (m Scotland, 
at an> late) the red squirrel has doehned, apart 
altogether fiom the iireseiic e of its jMissible rival 
Nevctrtlu less the mi sijuirrel almost holds its own in 
some of the extensiv^e noilhorn foiests, and it must 
Hill pi ISO many i^emlers to leain that tlie Highland 
Scpiirivl Club, in a hunted aiea confincMl to thiity six 
estates in the north of hcotland destroy <hI in tho 
years from 1903 to 1929, 82 000 wnnrrels 

In considering the future possibilities of tho mtro 
duced giey stniirrel as a serious economic pest it is 
well to remember that, so far as Scotland is eonceinod, 
the red scjuirrel itself is a H}>ecie8 that was lomtro 
duced after it had almost or wholly disappeared, 
about tho beginning of the nineteenth century One 
would imagine tliat tho tale of the risk of introductions 
was written plain enough for anyone to see, and yet 
tho process goes merrily on Witliin tho last few years 
the musk rat has been added to'^the Scottish list of 
aliens likely to call down future curses upon the heads 
of its thoughtless or i^ioront sjKinsors 

: j R 

• \ 1) MlddlLton Tho hcolotn of the American Urey Squirrel 
furolinenMiM) In thi llrltbh Islcw , Proe Zool Soc London, 
parts, p 809, 1930 
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Birthdays and Research Centres. 

April 2 , i8s3 —Prof P Phillips Bbdson, emeritus 
professor of chemistry, Armstrong College, New 
castle on Tyne 

In {lescribmg some experiments on the gases en 
dosed in certain vorietioa of coal dust, at k meetmg 
of the North of England Institute of Mining and 
Mechanical Enginoets m 1888, I directed attention to 
the fact that the inflammable constituent appeared 
to contain other members of the paraflln senes in 
addition to methane (marsh gas) In the discussion, 
the late hir Charles Parsons suggested that the ex 
ainination of the gases released from the coal yield¬ 
ing such thist, by gnndmg it m a vacuum, might 
afford mfonnation on the composition of these gases 
In the session 1913-14, I had contnved a method of 
test mg this suggestmn, but was unable to complete 
the investigation, as on the outbreak of War the build 
mgs of Armstrong College iVere taken over by the 
military authonties. and when possession was regained 
in 1919 opportunity for pursuing the investigations 
further did not present itself In 1921, I resigned 
from the professorship of chemistry m Armstrong 
College anci came to reside m tho south of England 
Ihe repetition of this work m the light of the m 
Alien re of these gases on the ignitability of mix 
tures of uir and coal dust, and the examination of 
firedamp for the presenco of other paraflm hydro 
carbons than methane is a problem to which attention 
might usefully be given 

April 5, 186 $ -Su John Brptland Farmer, F R 8 , 
emeritus professor of botany and foi morly direc^tor 
of biological laboratories, Imperial (’ollege of 
bciont e and Teclmology, London 

Amongst tlie various lines of research m which I 
hap]>en to have been spiecially mterested, tiiere are 
few 1 think, which offer more attractive possibilities 
than those which concern excretion, in the larger 
sense of tho term The moclianism liy which sugar 
in a eoncontrated state is excreted m nectaries (and 
by various other non floral glands) though doubtless 
not too easy to mvostigate, is one which can surely 
yielfi a much larger harvest on the way towards ita 
solution than it has yet produced Of course, it may 
be said that the whole matter is a question of energy 
— and this observation was actually made to mo by 
a very eminent physiologist of his day, some twenty 
years ago Bui it is clear that \ery little is thereby 
rotUl> gained No doubt the energy for moving a 
train is derived from the combustion of coal m the 
engine, but that tells nothing of the machinery and 
of the steps whereby the energy derived from oxida 
tion of coal is enabled to be utilised for moving the 
tram 

A sot of problems akin—perhaps more than is at 
first sight obvious —to those just referred to, concern 
the internal movement of water within the higher 
plant, wherever protoplasm takes a hand m the 
matter Much has from time to time been written 
about ‘ root pressure but how much is really 
known as to the Wesen of root pressure ? It is a 
subject I have myself pursued not too successfully, 
for a number of years, though I did find a few siao 
tracks which seemed to bo more hopeful than the 
mam route It would be useful to Know to what 
extent and under what precise conditions the sugars 
derived from the surrounding livmg parenchymatous 
cells find their way into the dead wo^ vessels 8emi- 
pormeabihty has really ceased to be a rigorous dogma 
where livmg protoplasm is concerned It is another 
example of the truth that * circumstances alt^ 
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oases ’ By that same track we into closer touch 
with the problems of spring bleeoing so choractenetio 
of many trees, etc , though in different degrees, and 
varying under different external conditions 

In ooaoludmg the few remarks, which have filled 
more than the space allotted to me, may I venture 
to suggest that many of our younj^er botanists, 
partiomarly those who are physiologioedly minded, 
might profitably acquire a larger horticultural know¬ 
ledge of growing plants them most of them seem to 
possess ? The problems of the garden are numerous 
and profitable, out a practical fore knowledge of the 
garden and its denizens is essential for their recogni 
tion , the gcuden is a more fertile source of inspiration 
and research than many shelves of * pickle * bottles 

April 5 , 1868 —R H Bubne, F R S , physiological 
curator at the Royal College of Surgeons, London 

Duni^; the past few years I have been much 
interest^ in certain peculiarities of the lymphatic 
system of Teleostean fishes, which suggest that m the 
early stages of its differentiation the lymphatic system 
comprised both afferent and efferent factors com 
parable to arteries and veins I am now carrying on 
similar researohes into the constitution of the pseudo 
lymph system m the skin of Eleismobranohs, m the 
hope of detemunmg the nature of the ‘ cutaneous 
V'^ins ’ and their morphological relationship to the 
rest of the va^ular system and to the cutaneous 
lymphatics of other fishes 

April II, 1890 —Prof E K Rideal, FRS, 
professor of colloid physics m the University of 
Cambndge 

Wo are engaged in determming the potential differ 
ence existing at air liquid interfaces and eJso at gem 
inotal mtorfaces This potential difference is modified 
to a marked extent by the presence of a ummolecular 
film, for example, a fatty a^ id film on a water surface 
or alcohol on a gold surface These changes caused by 
films of different types, of different surface concentra¬ 
tions, of films undergomg chemical reaction or simple 
solution or evaporation, can be measured with con 
siderable accuracy 


Societies and Academies 

London 

Institute of Metals (Annual General Meeting) Mar 12 
—C E Pearson and J A Smythe The influence of pres 
sure and temperature on the extrusion of metals The 
paper describes experiments made in a small press on 
the extrusion phenomena of the metals lead, ci^mium, 
bismuth, and tm The chief part of the work is oon- 
oemed with the detenrunatiop, under precise control, 
of the relationship between the rate of extrusion, 
pressure, and temperature This relationship is 
expressed m a aeries of curves, the mathematical 
treatm^t of which is mdicated —J D Grogan and 
D Clayton Dimensional stability of heat-treated 
aluminium cdloys Careful search has failed to reveal 
the ooourrenoe of secular change m oertam commercial 
heat-treated aluminium alloys, subsequent to the 
completton of the normal agemg process Senous 
dimensional changes occur when machmmg opera 
tiODS are earned out on material quenched m cold 
water —D Hanson and M A Wheeler The deforma¬ 
tion of metals under prolonged loadmg ( 1 ) The flow 
and fracture of alummium The pnnoipal method 
used consisted m examining the onanges m mioro- 
struoture of polished Bpecimens, subjected to static 
atresaes at room and elevated temperatures 
extmsion under a prolonged load that will ultimately. 
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break the metal may be considered as consisting of 
Ok period of primary extetunon, during which the rate 
of flow dunmishes , a period during urach flow is very 
slow or even suspend^ , and a period during whicn 
the extension a^m mcreases contmuoualy until 
fracture occurs Failure under creep conditions may 
be due to interorystaUuie orackmg, resumption of 
shppmg withm the original crystals, or recrystalltsa- 
tion Failure of alumuuum under vanous conditions 
was exammed Rupture of the crystals probably 
commences along slip planes formed at an early stage 
m the deformation or the metal —K L Meissner 
Tile effect of artificial ageing upon the resistance of 
super duralumm to corrosion by sea water A dif¬ 
ferent ' pock form corrosion \ combined with highly 
deleterious effect on the tensile properties, and 
prunanly caused by mteicrystalhne corrosion, was 
lound in an mtermedlat© range of annealing tem¬ 
perature at 126“ 145" C , and especially at 140“ C —- 
S L Archbutt and W E Prytherch Investigation 
of the effects of unpuritios on copper (7) The effect 
of antimony on copper -—(8) The combined effect of 
antimony and arsenic on copper In the antimony 
copper senoB, alloys containing up to 0 86 per cent 
antimony have been studied, and in the arsenic* 
antimony copper senes, up to 0 6 per cent of each 
impurity togetlier In the former senes, alloys con 
tainmg up to 0 47 per cent antimony withstood hot 
rolling and up to 86 per cent cold rolling fr<>m oast 
billets An alloy containing 0 86 per cent antimony 
was hot shoit In the latter senes all compositions 
withstood rolling either hot or cold Antimony i» 
highly soluble m solid copper, ami small additions of 
this element to copper low in oxygen are found to 
improve the tensile strength at onlinory tempera 
tures and at 250“ C the fatiguo properties, and to 
raise the softening temperature (of cold worked 
matonal), without unjiairing <luctihty or touglmess 
Copj>er low m oxygen, < ontagimg antimony and 
arsenic together, appears to withstand hot roll mg 
better than with antimony alone The mechanical 
projierties of copper low m oxygen are improved by 
small additions of antimony and arsenic together 
lioth impurities lower the electrical conductivity 
of copper L J Brice Some properties of silicon- 
‘ aluminium bronzes ' The paper describes the re¬ 
sults of a detailed study of the Bnnell hardness,, 
mechanical properties, and inicrostructure of three 
typical aluminium copper alloys, containing respeo 
tively 6 0, 7 26, and 10 0 per cent alummium, with 
the addition to each of up to 6 0 per cent silicon 
—Owen W Elhs The roHmg of alloys of copper and 
phosphorus containing up to 6 per cent of phosphorus 
The plain phosphorus copper alloys can all bo sue 
cessfully hot rolled at 460“ 650“ C to prcKluce strip 
0 021 m thick, provided that only small reductions 
of thickness are made at each stage of the rolling In 
this way the copper copper phosphide eutectic struc 
tore 18 thoroughly broken up, and the strip can then 
be cold rolled to 0 015 in 

Paris 

Academy of Sciences, Feb 16 — Jean Rey The 
conditions for the best utilisation of the energy of 
warm water, natural and mdustnal —Georges Claude 
Remarks on the precedmg communication —E 
Mathias The destructive effects of lightning upon 
plants A discussion of the cause of the observed fewt 
that when a single tree is struck by lightning and 
killed, and the lesions on the tree are obvious, plants 
and trees withm a certain radius of this tree also die, 
eJthough there are no lesions to account for this — 
Edmond Sergent, A Donation, L Parrot, axxd P 
L^itoquard Etiological oonaiderations on north 
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African bovine theilerosiw Nine tenths of the oases 
occur lietween June 15 and Aug 31 in each year 
This IS explained by a study of the life histones of the 
micro organism TheiUrtu dm-par and the transmitting 
tie, Hycdirutma maurUayncurn — Paul Pelsenoer was 
elected correspondant for the Section of Anatomy and 
Zoology, m HuecesHion to the late A Brachet — 
Potonni^e The ihsc every in Russia of unpublished 
lottorH of Nictphore Nicmce, the inventor of photo 
graphy *- J Doubnoff The fundamental tensors of 
H rectilinear congrueiue - Mile Mane Charpentier 
The Peano points of the eipintions y' f for whieh the 
unicity of the solution is assured of one side 
Georges Bouligand The <-oinmoncmg movement of 
a hcuiid mass — Benjamin Jekhowsky Exai t and 
simple formula for the idontihcation of the minor 
planets — J Dourgnon and P Waguet The photo 
metni properties of rough diffusing surfaces —R 
Zouckermann High frecpieni y diw liarges in nitrogen 
in the presence of mercury—G A Boutry The 
characteristic surface ^~f{r V) of a photnelectnc 
cell with a gaseous atmosphere -EL Harrington 
The nature of tlie radioactive groupings of atoms 
Although It IS probahle that groupings round im 
purities as nuclei may t-ake place, it is doubtful 
whether the presence of impurities is the essential 
factor The nucleus may Ije a particle of an impurity, 
but IS generally a stable association of ionised radio 
active atcims — Mme Mathieu, Mathieu, and Paic 
Some reactions prcKluced in the solid state A hat of 
chemical reactions between two solid substances is 
given It IS suggested that reactions produced by 
grinding in a moi-tar would be those m which the 
molecular volume of the system would be reduced by 
a reaction , hut this does not appear to be the case, 
with the examples given - ~H Muraour an<l G Aunis 
I'lie laws of combustion of colloidal powders (ex 
plosives) containing vosoline E Rinck An alio 
tropic tiansfortiiatum of calcium in the solid state 
Experiments are descnlwd, proving the existence of 
two allofcropif varieties of the metal calcium, the 
transfoiTnation point Iwing 450“ C —E Carn^re and 
Raulet Contributum to the study of the sodium 
silver hyposulphite complexes -L Hackspill and J 
W«i3s The hypophospfutes of oresium and of rubi 
dium llio properties of ca>sium and rubidium hypo 
phosphit-es resemble those of the other alkaline hypo 
phospiutoe 'J heir density increases m the same 
sense as their atomic weight, and the decomposition 
on lieatmg is similar to that of the othei alkaline 
salts - Mme Ramart-Lucas and Mme Bruzau 
Absorption and reactivity of the ketone function 
Argiuiients against the theory of st^nc hindrance, 
with special reference to the cose of the hexalkyl 
acetones It apjiears possilile to explain the vana 
tiona m tk© chemical mtivity of the ketonic group 
by a mutual influence botwwn the alkyl radicals 
present in the molec tile without stone hindranc e inter 
venmg —A Mailhc and Renaudie The transforma 
tion of the butylenes into liciuid hydrocarbons Study 
of the catalytic action of ailica at 650° 700° C on the 
butylenes —Lion Moret Discovery of the Purbeckian 
in the Semnoz Cham, near Annecy (Haute Savoie) — 
V Perebatkine Observations on the geology of the 
Gabon —Roger Heim The spore in the genus 
Jnocybe —St Jonetco The formation of anthocyanic 
pigments m the etiolated ahoota of buck wheat and 
of wheat —E Michel-Durand The influence of light 
on the migration of nutritive matenal at the moment 
of bursting of buds *-A Brunei^ The presence of 
ollantomase in many fungi The ferment is reoc^ 
nised by its converting allantom into allantoic acicT 
a list of 66 fimm oontammg allantoinase is ^ven — 
Mme L Random and R Lecoq Corfttitution of a 
new food regime for the study of B avitammoses. 
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containing reduced proi>ortion8 of glucides but rich 
in hpides -A and R Sartory and J Meyer Pheno* 
mena resulting from the irradiation of the cutaneous 
tissue and of the male genital gland of the rabbit as 
tt fmiction of the motle of application of the radiation 

Raymond-Ha met The pharmacoiogioal influence 
of the substitution of a methyl f^up on the (i carbon 
of the raethylamuio paraoxyphenyl carbinol —Jean 
Saidman, Roger Cahen, and Jacques Forestier The 
action of clectiic fields of very high frequency on 
orgnnK tissues Description of the technique found 
best for human siibjoctj^ —J Verge and M Vallde 
The t/CKtment of diarrhoea of calves by the bacterio¬ 
phage The specihc bacteriophage has been isolated 
from the intestine of convalescent subjects and 
Hiibjei ted to further laboratory treatment Accounts 
of various cases in which the treatment was lieneficial 
are given 

Komk 

Royal National Academy of the Lincei Communica¬ 
tions received during the vacation, 1930 —U Cigotti 
Hemisotiopic quintuple tensors- M La Roga and 
G Petrucci A circuit emitting trams of disoontmu- 
0118 waves —G Mammana A fundamental theorem 
of mathematical analysis Treatises on the calculus 
deal with a theorem of reduction of a multiple senes 
oi one of inversion, a theorem of integration and don 
vation by senes a theorem of reduction of total de 
rivative, one of inversion of the onler of denvation, 
etc , as so many detached propoftitions All these 
theorems and, in general, all tnose loading to re<luction 
or inversion of limits are immediate corollanes of a 
smgle tlieorem, and an attempt is now nia^le to eetab- 
hsh this with the maximum possible generality — 
Maria Nasta Contribution to the calculation of the 
critical velocity of motor shafts —Bice Pelini Table 
of the potential of a magnetic lamina with a circular 
nm A description is given of the method of com 
piling a table to show, for various oomts m spetce 
and with an error less than 1 in 1000, the potential of a 
magnetic lamina with a circular nm and with unit 
intensity of magnetisation —G Krall Problems of 
the dynamics of the bmary -E Segri The Haman 
effect of acetylene An apparatus for the study of the 
Kamun effect in gases in the visible spectrum la de 
scribed, and the results ()btame<l with acetylene are 
given D Graffi Considerations on the theory of 
the transmission of heat by forcofl convection —A 
Baroni Metbylselenomercaptan This compound, 
CHg SoH, obtained by treating an alcoholic solution 
of sodium hydroselenide with methyl iodide, la an 
almost colourless liquid of persistent, impleasant 
odour anti boils at 12^ C The mercury, lead, silver, 
oopxior, and bismuth tlenvatives are described — 
Giovanni Sam Investigations on oleastene, a hydro 
carbon con tinned in wie fruit of the olive The 
formula of this hydiocarbon is at least and is 

probably CjjHg.—G Mezzadroh and E Vareton 
Action of ultra 'diort magnetic waves (\2 3 metres) on 
silk worms The beat procedure to be followed, m 
^plying those waves to silk-worms, is described 
The weight of the cocoons formed by the irradiated 
worms IS greater by 19 per cent than that of the 
cocoons from the controls —M Mitolo The moderat¬ 
ing power of the central nervous tissue This tissue 
IB endowed with a moderating power which is of a 
physioo chemical character «md is probably due to 
certain acid-salt systema (phosphoric aoid phosphates, 
carbonic acid oarbonatee, etc ) with an equilibrium 
near the neutral pomt and with low disflooiation 
constants, rather than to protemates —L* Bracaloni 
Normal hydnemic curve (on fasting) durmg vanous 
physical exertions of short duration—Clara Pordi 
Excision of the vessels and nerves of the ovary i 
Hifitonoal notices (1) 
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Official Publications Received. 

fiKima 

Cuminittoe of th« Prlvr OounolL for Mndiottl Rvaearoh. Report of the 
Medical Heeearch OouaoU for the Year 192U-1930. (Omd. 8T96 ) Pp. 133 
(]K>ndoa H M Btationery Office ) ^ OU. net, 

Heaearchtn publlahed from the Wards aud Laboratories of the London 
Hoeoitol duri^ 1980 88 papenr. (London H K Lewis and (7a, Ltd ) 

7 a wL net, 

Report* of the ProKrens of Applied Chemistry Issued by the Roctety 
of Chemical Industry Vul 16, 19S0 Pp. 7b^ (London.) 7s Ctl- t{> 
Members, 12st. 6<L to others 

J>ominloa Rurosu uf tltatistlcN Canada 1981 an Official Handborjk 
of Present Ocmdiucms and Recent Process. Pp. vii + 199 (Ottawa 
Dominion Bureau of Btatlsttca , London High Commissioner forCauada.) 
26 cents. 

Trausodtions of the Institute of Marino EngluoerH, Incorporated 
Session 1931, Vol 4S Na ], Kebruary Pp. 6 d-i-xtiv (London ) 

Tike National Institute of Induuti ial Psychology Annual Rsport and 
Statement of AccouuU fur the Year ended December Slst, 1980 Pp. SO 
(London ) 

The Proceedings of the Physical Society \oI 48, Part 2 , Na 287, 
March] Ppt vjiJ4* ] 19 226. (London > 7t net 
Proceedings of the Royal Society Series A, Vol 180 No A816, 
Marchs Pp 661*097+ xixiv (London Harrison and Sons, Ltd ) 
Mysore Geological Department Records, Vot 26, 1927 Pp iil-(-J 8 . 
(Bangalore Government Press ) 2 rupees 
Sduoatlon, Blmla Education in India in 1929 29 Pp. iv*f 74 (Cal 
cutta Government of India (yentral Publication Branch ) 14 aniiaa 
t« Od 

The Journal of the Royal Technical College Vol 2, Part 8 , January 
Pj) lv +371*660 (Glasgow Robert Anderson and Sons, Ltd ) 1U« erf 
Allahabad Uoivurslty Studies. VoJ 6 Pp v + 496 7 8 rupees 

Vul 0, Part 1 (Arts. Law and Commerce) Pp iv + H 88 7 8 rnpees 
Vol 6 , Part 2 (Science Seotlonl Pp V-P267 7 8 rupees (AllahabM ) 

British Jioaquibo Control losticute Report of the Utrector, pre 
seoted at the Kuurih Annual General Meeting held in the Rooms of the 
Efiioiuological Society of 1 ondon on the 9th December 1930 Pp 10 4*16 
pliifces. (Hayltng Island ) 

Ihe Quarterly Journal uf the Goolugloal Society of London No 846, 
lol 87, Part I l<abruary 2 ath Pp 179 (London Longmans, Green and 
Cu , Ltd ) 7« al 

The AssoclAtloii uf Wunion Science Teachers Report for 1980, and 
l98t of Meinbere Pp 62 (London ) 

Ihe Journal of the Quekett Microscopical Club Edited by W S 
Warton S«r 2, Vot Id, No 97, March. Pp 161 216 (I ondon 
Williums aud Norgato Ltd) 6 a not 
Tanganyika TerriUjry Geological Hur\ey Department Annual 

Report, 1929 By Dr K O feale Pp 111+60 + 6 plates (Dai e« 
SaJaatn Government Printer ) 4s 

University of Leeds Twenty sixth Report 1920-30 Pp 174 Pnti 
Ilcationa and Abstracts of Theses by Members of thoi University during 
Session 1929-80 Pp 64 (I^cnIs ) 

Froceediugs of the Royal Irish ALa<lcmy Vol 40, Section B, No 1 
Irish Sea Trout Notes on Oollecttuns of Scales from the West Coast of 
li^land By G Ilerlwrt Nall Pp 36 + 3 platea (Dublin Hodj,e«i 
Figgis and 1 o London Williams and Norgate, Ltd ) li 6 rf 
ine Sclenbirtc Proceedings of the Royal Dn+Un Society Vol 19 (N S ) 
No 89 Some Geochemical Applicatiuns of MeaimremenU of Hydrogen 
ton Oonoentration By Dr W R G Atkins Ip 466 460 6 d Vol 19 
(NS) No 46 Photo elbotrlo Meaauremonta of illuminatton in relation 
to Plant Distribution Parts Certain Spruce Larch, Oak and Holm 
Oak Woods By Ur W U G Atkins and hloreuce A. Stan bury Ip 

617 6 »l Is Vol 19 (N S ), No 46 The Distribution of Paature Plantii 

in relation to Soil Acidity and other hacU By Dr W H. O Atkina and 
B Wyllie Konton Pp 633 647 U (Dublin Hodges Figgis and Co 
ijondon Williams and Norgate, Ltd ) 

;;Armstrong College, Newcastle upon Tyne Standing Committee for 
R'>iae 4 roh Report Session 1929-1930 Pu SI (Newcastle upon Tyne ) 
Air Ministry Aeronautical Researen Reports and 

Memoranda No 1S42 (Ae 474—T 2985) Airaorewa fbr High Speed 

Aeroplane! Hy H GUuert. Pp 18 + 6 plates l« net No 1348 
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Research and Industrial Revival. 

AMONG the duties charged on the Advisory 
Council for Scientific and Industrial Re¬ 
search IS that of advising on steps to be taken for 
the advancement of trade and industry by means 
of scientific rcseareli It was therefore inevitable 
that in a year of such persistent industrial de¬ 
pression and unemployment, the Advisory Council 
should be concerned with means by which science 
could assist 111 larger measure the restoration of 
our industnos to full health While the diagnosis 
of our present difticultics hes outside its scope, the 
latest report of the Advisory Council (Cmd 3789 ) 
does not hesitate to assert that the increased use of 
scientific knowledge and scientific methods by oui 
competitors abroad has been an important factor 
in the loss of our pre eminent industrial position 
No spectacular results chaiocteiise this report, 
and their absences tends rather to emphasise the 
immense and far ix>aching contiibulion which the 
work of the Department of Scientific and Industnal 
Research is quietly making in every section of our 
mdustrial and national life While, however, there 
are many industiies which have come to realise 
that our industrial position cannot be recovered 
unless our natural advantages are exploited to 
the full and all agencies available are employed 
for increasing our ofiiciency, the repeat affords no 
warrant for an easy optimism that the imiiortance 
of research has boon generally or even adequately 
appreciated either in industry or m the State 
It 18 not merely that there are still many fnms 
which are prone to reduce expenditure on research 
at the first signs of financial stringency and to 
forget that it is m times of slack trade that research 
for future developments is of moat importance 
The cose of the Wilhara Froude National Tank 
provides a pertment example of the danger of 
this attitude As is stated m the report of the Ad¬ 
visory Council, owing to the increasing demands 
of testing work it had become almost impossible 
to continue research work in the Wilham Froude 
Tank constructed at the National Physical Labora¬ 
tory m 1909-10 through the generosity of Hve 
Alfred Yarrow The (Council accordingly had re¬ 
commended that a second tank should be erected 
for research in connexion with ship resistance and 
propulsion, and for tests on ship forms, propellers, 
etc , half the cost of which, up to £ 10 , 000 , should 
be borne by the Department 

While the depressed condition of the shipping 
And shipbuilding industries may be the cause of 
the unsatisfactory response to this offer, it cannot 
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be regarded as an explanation In consequence of 
the congestion of work in the existing tank, not 
only was research being hindered, but also orders 
for testing were accumulating to such an extent 
that they were frequently withdrawn and sent 
to the Continent, wheie in recent years similar 
facilities have greatly increased It is obvious 
that if the testing t)f ship designs is better earned 
out abroad, orders for construction are likely to 
follow them abroad By its failure to respond to 
this offer, the shipping industry clearly was com 
mitting suKide, and had not the Advisory Council, 
in view of the vital importance of this industry to 
the nation, revised its recommendation and sug 
gested that the whole capital cost of a new tank 
should be provided initially by the State, the 
depression in the shipping and shipbuilding indus 
tnos must inevitably have increased to a point 
fiom which any lecovery in competition with Con¬ 
tinental rivals would have been impossible 

The shipping and shipbuilding industnos can 
only be conducted with economy and efficiency if 
scientihc knowItHlgo is applied adequately and at 
the right time The demand for tests indicates 
that this IS partly realised by the industry, but the 
rather discreditable episode demonstrates that 
the scientific outlook does not exercise a decisive 
influciue on the direction of the industry In 
fact, the industry betrays a tendency to depend 
upon the State for assistance that should rightly be 
provideil by its own efforts , the debilitating in¬ 
fluence of hikIi aid upon individual moral has boon 
the most unfortunate result of much otherwise 
valuable legislation m social reform 

Praisewoithy as have lieen the efforts of the 
research associations and valuable the results 
already achieved, the Advisory Council records 
that here again its chief anxiety is as to the 
financial stability of these ossomations This 
opimon IS noted in spite of conclusive demonstra¬ 
tion that the greater application of science to 
industry tlirough such associations is one of the 
most important factors m mdustnal recovery 
Wlule the Advisory Council looks to a time when 
research associations will bo able to dispense 
altogether with financial assistance from the tax 
payer, it is pointed out that the taxpayer benefits 
directly from such industrial research, which is 
gradually raising the standard of bving 

The problem, indeed, is not entirely one of 
firancial support, for some rdsearoh associations 
are at the moment actively seekmg not so much 
to achieve further results os to secure the utilisa¬ 
tion of those already obtained by the industries 
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they serve To further this, development sections 
have been organised by a number of research 
associations, and the Advisory Council recommends 
that adequate provision should be made for the 
mamtenance and extension of such work It is, of 
course, the closer contact between the management 
of research and production inherent in the organisa¬ 
tion of research flepartments by large mdustnal 
firms which gives such departments a decided 
advantage over the research association The 
latter is essentially designed for the benefit of 
those firms unable to bear the fuU cost of such a 
research orgamsation and the cost of investigat¬ 
ing fundamental pnnciples, and the success of 
the research association largely depends upon the 
wilhngness of the members of the association to 
CO operate in the submission of both informa¬ 
tion and problems as well as in the utilisation of 
results 

The evidence mdicatos that a disconcerting lack 
of appreciation of the fundamental importance of 
scientific research and even of the value of co 
operation still pervades important sections of our 
basic industries Under modern conditions, the 
idea of trade secrecy still chenahed by a few of our 
industries has lost its value, and trade secrets are 
never long hidden from the scientific investigator 
Development now depends on co operation and the 
prompt application of accurate knowledge, and 
until these habits of co operation and research 
have been acquired by such industries, their 
recovery inevitably lags and the position of the 
research associations remains precarious 

Not the least serious effect of such unatability 
IS that exerted upon the recruitment of the scien¬ 
tific staff It IS of the utmost importance to our 
industrial future that men of proved scientific 
ability should be recruited and retained for m- 
diistnal research of this type This cannot be 
secured if the financial position of the research 
workers is not reasonably assured , nor indeed can 
we expect the most efficient work if their minds 
are disturbed by senous financial uncertainty 
The Advisory Council strongly urges the support 
of superannuation under the Federated Superannua¬ 
tion Scheme of the Universities, which allows a 
man to contribute for the future irrespective of 
his continued employment at a particular in¬ 
stitution 

On the more effective organisation of support 
for research associations generally, the advan¬ 
tages of a compulsory levy are mdicated, and 
the Advisory Council urges the consideration o< 
such methods by the research associations, and 
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expresses the hope that if statutory authonty is 
necessary, Parhament will place industnes in a 
position to provide the necessary funds when a 
sufficiently large majority of the firms in any 
industry express their desire for the imposition of 
such a levy Before, however, any such levies 
could be arranged, it would appear that a veiy 
much wider education of the industries concerned 
on the importance of scientific research and its 
relation to industnal development is required 
The growth of co-operation appears to be hindered 
by the same forces which have delayed the much- 
needed rationalisation and reconstruction of some 
of our basic industnes, and here again their re 
moval 18 largely dependent on education The 
report of the Department of Scientific and In¬ 
dustnal Research provides invaluable matenal for 
such an educational campaign, and at the present 
time should be used to the utmost by all who are 
concerned not merely with the restoration but also 
with the expansion of our industries 


Radio Principles and Practice 

(1) ElemenUi of Radio Communication By Prof 
John H Morecroft Pp x + 269 (Now York 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd , 1929 ) 15^ net 

(2) Radio Telegraphy and Telephony a Complete 
Textbook for StndenU of Wireless Communica¬ 
tion By Rudolph L Duncan and Charles E 
Drew Pp x-h 050 (New York John Wiloy 
and Sons, Inc* , London Chapman and Hall, 
Ltd , 1029 ) 37s 6d net 

(3) Radio Traffic Manual and Operating Regula¬ 
tions By Rudolph L Duncan and Charles E 
Drew Pp IX +187 (New York John Wiley 
and Sons, Inc , London Chapman and Hall, 
Ltd , 1929 ) lOa net 

(4) Radio Data Charts a S&ries of Abacs providing 
most of the Essential Data required %n Receiver 
Design By Dr R T Beatty Pp 82 {Lon¬ 
don Ihfie and Sons, Ltd , 1930 ) M net 

HE professional worker m radio telegraphy 
18 sorely embarrassed by the natural and 
eunple request so often addressed to him by his 
non-specialist friends, “ Tell me what book on 
wireless I ought to read, so that I may have an 
intelligent appreciation of what is happening m 
and behind my broadcast receiver ” He is un¬ 
able conscientiously to prescribe any smgle book 
that will tell the whole story, reasonably fully, 
in due proportion, and m a language suited to 
the reader with a general education A general 
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education must not be assumed to molude ad¬ 
vanced physics, mathematics, eleotncal engineer¬ 
ing, meteorology, solar physics, and the like He 
may feel that he would like to wnte such a book 
it could be done now with some show of authority, 
of definiteness, and of simplicity, but he has his 
daily work to do, and so he turns hopefully to each 
new be ok hst The spate of deplorably inadequate 
popular expositions which was released by the 
advent of broadcastmg is now happily abated , 
books, such as these before us, may be expected 
to contain an mformed and balanced survey of the 
fields indicated m their titles Is one of them the 
book for his listening fnends ? Or for himself ? 

(1) Those who know Prof Morecroft’s larger 
volume come to his newer book with a high stand¬ 
ard already set This “general review of those 
parts of the alternating current theory which are 
of fundamental importance m radio, followed by 
the specific application of these principles to radio 
telegraphy and telephony ”, comes near to being a 
very good book indeed Its greatest ment is that 
it IS never mi'^leading It omits some things that 
one would like to see discussed, but the matters 
selected for discussion are well proportioned, 
interestingly treated, and quantitatively estimated 
Its greatest dement is that the author’s familiarity 
with tlie concepts of the art loads him to forget at 
intervals the standard which he assumes for his 
readers, so that while generally he gives detailed 
elementary ducussions of fundamental phenomena, 
at times he confronts the student, devoid of 
“ mathematical preparation more advanced than 
algebra ”, with unexplained novelties such as 
uniformly rotating veitors, lagging currents, hys¬ 
teresis, mutual induction, microvolts per metre, 
envelopes, and so on Its second fault is that 
undue compression leads to loss of clarity One 
feels that a five per cent increase in bulk would 
give a twenty per cent mcrease m intelligi bility 
and accuracy For example* the statement that 
“ the number of complete cycles of flow is called 
the frequency of the current ” is inexcusably lax 
Again, “ coefiicient of coupling ” is introduced as 
a purely magnetic quantity, without any wormng 
that capocitative couplings are of profound im¬ 
portance m every broadcast receiver 

The concluding part of the book describes typical 
apparatus, and is satisfactorily definite about 
numonoal values Ten pages of * problems ’ at the 
end will be useful to the serious student The 
book 18 delightfully produced and pleasing to 
handle The block-maker might, however, in the 
next edition allow us to read the graduations on 




648 


NATUME 


[Apbil 11, 1931 


the footrnlos set up bemde pieces of apparattis to 
f^ive the scale 

(2) The larger work by Messrs Duncan and 
Drew, more ambitious in title, and apparently 
wider m scope, is much less satisfacUiry m execu¬ 
tion At the best it reaches a level of pedestnan 
ueefuhiess to the operator of some specific com¬ 
mercial sots, and at the woi'st it comes dangerously 
near sliecr nonsense The over all effect is ex¬ 
tremely nritating Four pages of instruction on 
the care of the motor generator do not make amend 
for this astonishing picture of a magnetic field 

“ The lines along which the fihngs are arranged 
are known as ‘ lines of force ’ The lines of 

force leaving the north pole rc-entei the magnet 
at the south pole, and are considered as having 
travelled tlirough an infinite amount of space 
medium fiom the tune they left the north polo 
until they re enter the south polo The lines of 
force which issue forth from a weak magnet sup 
pOBcdly extend as far distant as those from a 
strong magnet, hut since, in tlie latter case, the 
lines of force aie unable to get far away from each 
other, they are packed very closely together 
because they occupy the same space medium as 
the lesser number of lines winch issue from the 
weaker magnet A magnetic field of great density 
possesses great strength, and the strength of a 
magnet is dojiendont upon the closeness of the 
lines of force rather than the distance they ex¬ 
tend 

Nor does the ap|>oaianco of meticulous care in 
the prescription of No 100 carboruiulum and 
oil for grinding quartz crystals offset the careloss- 
ness of the statement, on the same page, that 
“ the oscillations are produced at a \ery 
high freq[uency, propoitional to the crystal’s 
thickness ” 

The physicist will be startled by the statement, 
“ A molecule, however, is composed of atoms, 
millions of them, about which electrons are pre¬ 
sumed to revolve ” The mathematician will be 
no Jess startled by “ Fig 59 —A loganthmio 
curve ”, wJuch has a constant slope from the origin 
to abscissa 5 and zero slope from abscissa 12 on¬ 
wards Neither will be startled by the statement, 
“ . a temperature of absolute zero This, of 
course, is an extremely low temperature ” 

The only way m which the authors might make 
a passably good book out of this volume would be 
to reduce it explicitly to be a book of detailed in- 
struotion in the of named apparatus, and to 
avoid any attempt to explam jSnnoiples 

(3) The scope of this paper-covered volume is 
thus defined m the authors’ forewcffd “ Govern¬ 
ment and commercial traffic rules and regulations 

No 3206, VoL 127] 


prescribe the manner m which radio commumoa- 
tions shall be handled These operating instruc¬ 
tions are embraced in this volume, with other 
instruction, which should he followed os closely as 
actual conditions permit A uniform procedure 
in moving racbo messages should bo the aim of 
professional radio operators ” It comprises six 
chapters, deahng respectively with Acquiring 
the cckIc —Use of ” Q ’* signals Ojierating rules 
and regulations of the Radiomanne Corporation 
of Ameiica International Radiotelegraph Con¬ 
vention U S Radio Act of 1927 Ship Act of 
July 23, 1912 Regulations governing the lasuanco 
of radio operators’ licences While much of the 
text IS, naturally, concerned with American con¬ 
ditions, the peculiarly international character of 
wiieJesH coramumcations makes this book of use to 
wireless operatois of other countries 

(4) The modesty of price of this valuable work is 
equalled only by the modesty of its title The 
avowed purpose of the book is to give the wireless 
designer a ready means of solving his pioblems 
without recourse to complicated fotinuloe and 
mathematics But the student who is wise enough 
to forget tliat it is a handbook and to take it as a 
supplementary text book will find that, m working 
through its thirty nine abacs with the explanatory 
notes attached to each, he has acquired at once a 
familiarity with and a respect for the nomogram 
a« a powerful aid to quantitative design m any 
field, and a sound knowledge of the prmciples of 
quantitative design in the field of wireless 

Tlie general reader will probably bo pleasantly 
surprised to find how completely the design of 
wireless receivers has been lifted out of the ‘ trial 
and error ’ state m which it remained for many 
years The reader who does not require conver¬ 
sion to behef m the abetc as a labour-saving device, 
will yet find food for admiration in the ingenuity 
wJuch has been exercised to permit the use through¬ 
out the book of standard straight-line loganthmio 
scales, aided where necessary by ungraduated 
curves to which the ruler or other alignment 
indicator is made tangent in the setting The 
pubUshers might well include, m the new edition 
which will certainly be called for, a transparent 
scale on thin celluloid, which is much more con- 
vement for use than the opaque implement sug¬ 
gested by the instruction to use a ‘ ruler ’ for 
alignment 

The only faults which have been detected m this 
carefully arranged work are very minor ones 
The numbering does not appear to be entirelyr 
systematic there is an abewj No 18 and a No 18a, 
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No 19 has ** stage 1 ", " stage 2 ", and " stage 3 ", 
represented by separate sheets, while Nos 24a to 
24s have no No 24 associated with them Per¬ 
haps more important is the nnspnnt in No 22, 
where the relative transmission, in the case chosen 
to illustrate the use of the abac for Transmission 
of sidebands by a tuned oirciut", is stated to be 
0 447 instead of 0 707 

The author and his publishers are to be con¬ 
gratulated on the production of a work represent¬ 
ing amazingly good yalue for money 

To sum up, the book for the professional worker 
18 certainly Dr Beatty’s, and the professional 
worker’s inqmnng friend will find it wholesome, 
if concentrated, meat The fnend will find Prof 
Morecroft always interesting, never misleading, 
but sometimes incomprehensible, he will find 
Messrs Duncan and Dre^ frequently misleading, 
and too speciously comprehensible to be safe 


Science in Literature 

H G WelU a Skeich for a Portrait By Geoffrey 
West Pp 316 (London Gerald Howe, Ltd , 
1930) 108 M net 

F the function of a biographer is to produce a 
living picture of his subject for his own and 
future generations, he will not have succeeded in 
his task unless he himself fades completely in 
word and m spint from the pages of his biography 
In providing ns with this story of the struggles of 
a great man, Mr Geoffrey West has done his work 
well, for as we turn over the pages of this volume 
and hve through the intimate history of Mr H G 
Wells, the authorship of the work itself drops 
completely from our ken This is as it should be, 
and thus an excellent portrait has been produced 
Those of us who are now strugglmg through the 
lean and hungry forties and can look back on theu: 
early youth, twenty or more years ago, inspired 
as It then was by the glamour of the scientific 
romances and of the social philosophy of Mr H G 
Wells, are not likely to forget the debt which they 
owe him The nsmg generation of the 1900’s, 
caught between a decaying Victonamsm and a 
rebellious modernism, threw itself with energy mto 
the fight for what it, m its early enthusiasm, called 
Progress Manhood may mature the judgment, or 
temper the impatience of youth, but if the altered 
values of this poet-War age m matters of convention 
and aocial outlook are at all to be associated with 
the activities of any group of men, eminent among 
that band must be the early Wells 
The story of the man is no tale of a silver 
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spoon Born and bred m respectable poverty and 
Viotonan gentihty, dogged by persistent ill-health, 
he staggered through many vicissitudes, from m- 
efficient drapery assistant through overworked 
private school teacher, to the feet of Huxley at 
South Kensington There early he saw a visioii of 
science in the service of man, and he pursued it 
relentlessly Matenal success came to him, but the 
vision remamed a vision 

In a sense, one need not produce a biography to 
reveal the history of a writer A craftsman proceeds 
straight from experience, and the writings of Wells 
reflect the structure of the man A pioneer m 
scientific fiction, ho quickly sensed the dramatic 
element m a field that had not so far been exploited 
at all, and so he insinuated into the minds of 
his readers the amazing possibilities of science 
Throughout thirty years of strenuous wnting, 
there runs this extraordinary thread of contmuity 
in his work—the same theme—that the universal 
solvent of ignorance is scientific knowledge, scien¬ 
tifically applied this, whether the problem be 
moral or pedagogic, social or industrial, national 
or international To the young men wlio grew up 
m this hectic period of problem play and problem 
novel, he was at once a strength and a good As 
boys, we passed easily from the schoolboy " Dormi¬ 
tory Flag" stage, to Wells and the " Time 
Machine ", " War of the Worlds ", and " When the 
Sleeper Wakes ’’ A new universe stood revealed 
before us, a universe of science and imagmation, a 
world of dizzy possibihtios It remained only to 
give direction to this awakened fervour, to set this 
torch to the ready sense of social and industrial 
injustice, in order to fire the reformist and inflame 
the revolutionary spirits of the younger generation 
"Anticipations", "Mankind m the Makmg ", "A 
Modern Utopia", "This Misery of Boots", "New 
Worlds for Old ”, " First and Last Things ", came 
m hammenng succession, and the younger men 
became violent propagandists, a nuisance to friends 
and foes ahke 

As we look back on these easily impressionable 
years, it is amazing to recogmse the uncanny gift 
of the man He said the things we ached to say 
His work may date, but it was npe, just npe, for 
Its time Wells has never claimed to be more than 
a journahst, but if so, his journalism was unique 

The middle penod of Wells is a tale of adolescent 
struggles, of the scientific exposure of sex, and of a 
determination to accustom the mind of the reading 
public to think boldly and openly of the matter, 
as one would of any scientific problem In this he 
fought not merely a narrow Viotonan convention, 
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but also a taboo with ita roots deep m man’s early 
history In the eyes of those who still have faith 
m the open discussion and scientific analysis of 
secret matters, to H (> Wells must be given a 
great measure of credit for a great achievement 
Times have changed and wo have moved fast since 
those days, but the indefatigable Wells has effected 
some amazing revolutions He has multiplied the 
reading public many fold, he has forced it to 
read history m fat volumes and to study biology 
in the nude Beginning his career as an underling 
in a small private school, he has become the greatest 
pubbe teacher now living 

It 18 not easy to judge his later activity In an 
atmosphere of sullen suspicion and industrial chaos, 
an aftermath of five years of slaughter, he is still 
idealist enough to pin his faith to international 
CO operation, and >et realist enough to disavow 
political parties and the r^eaguo of Nations And 
now at this stage, still yet in his prime, he projects 
a work on scientific economics The thread is still 
unbroken , the vision still beckons him on, but his 
young men are now mentally middle aged and 
disillusioned He has outlived them all, but the 
rising generation is equally rhsillusioned 

H Levy 


Movement of Solutes within the Plant 

Die Siqffbewegungen in der Pftanze Von Prof 
Dr Ernst Munch Pp vn+234 (Jena Gustav 
Fischer, 1930 ) 12 gold marks 

I N recent yoais, this subject has again been much 
m the forefront of discussion , Enghsh readers 
will recall particularly Dixon’s onslaught upon the 
efficiency of the phloem for doivnward movement 
of orgamc solutes, and Curtis’s staunch advocacy 
of the capacity of this tissue to take not only sugars 
but even mtrates in any direction, as also the senes 
of papers by Mason and Maskell upon the move¬ 
ment of sugar (see Nature, 128, pp 133-135) and 
mtrogen (see Nature, 126, pp 973-974) m the 
cotton plant, which supply valuable data which 
must be taken into account m any future attempt 
to elucidate the mechanism of movement of solutes 
m the plant 

Unfortunately, Dr Miinch, whose monograph 
on this subject seems m some respects to break 
new ground, is unaware of these recent papers by 
Mason and Maskell, but hia contnbution is m- 
teresting and suggestive, in jiart ywhaps because 
the point of view is rather that of forest botany 
than purely academic botany, and dne mam 
service his monograph performs is to bnng agam 
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under notice an earher valuable contribution 
which was pubhshed m a forestry journal 

Dr MUnch’s mam thesis is that the system 
moving water and solutes m the plant may be 
conceived as consisting of two main components, 
which may be representeil schematically as in 
Fig 1 On one hand is the lifeless, permeable 
woody system, full of water, and represented in 
this scheme by the vessel of water m which the 
semi-permeable cells A and B are immersed A 
and B represent semi permeable living cells, con¬ 
nected by a tube with porous, permeable plates 
at intervals, the sieve tube with sieve plates In 
the plant, A and B represent livmg tissues, abut¬ 
ting on the xylem, connected by phloem When 
A is at a higher osmotic pressure than B, water 
will be drawn into A and dn\en out of B^ whilst 
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the contents of A will move along the connecting 
tube into B, so long as tho concentration at A 
remains higher than va B In this mamier sap 
at a higher concentration is drawn along the sieve 
tubes towards regions of lower concentration, 
from assimilating leaves, for example, downwards 
to the growmg cambium or upward into a growing 
fruit 

In this connexion, Mtinch recalls certam earlier 
expenraents of T Hartig and describes interesting 
observations of his own, which demonstrate that 
if an mcision is made mto the phloem of the tree 
m summer, especially just pnor to leaf fall, a 
defimte exudation of gap occurs, sufficient quanti¬ 
ties bemg obtained with patience to permit of some 
chemical analysis As these drops of sap exude, 
the pressure m the sieve tube rapidly falls, especi¬ 
ally below the cut, so that no more sap exudes from 
other cuts above and below for a certain distance, 
which 18 often much greater below than above 
These experiments certainly demonstrate the 
existence of a positive pressure in the contents of 
the sieve tubes of the current year’s growth, but 
for the system MOnch postulates, the flow after 
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Lnoifflon Beems very sbght, and certainly there is 
little evidence of the vigorous flow through the 
uncut sieve tubes, as a result of this osmotic, 
tiydrauhc meohanism, which the author seems to 
bhink IS taking place 

The sugars moving downwards in the phloem 
have to reach this tissue from the assimilating cell 
of the leaf, and Dr Miinch tackles anew this great 
stumbling block m translocation theories How 
does sugar, so slow m penetrating the normal living 
cell, manage to move so quickly from the green 
assimilating cell of the loaf mesophyll into the veins 
and thus out of the loaf ? Dr Miinch suggests 
that the sugar movement may be brought about 
by different osmotic pressures in adjacent cells, 
forcing the contents of one cell into the other along 
the protoplasmic connexions or plasmodesma The 
sugar in this case is assumed to be in the plasma, 
not in the vacuole, and to be forced through from 
cell to cell, moving m the plasma of the plasmodesma 
strand In the sieve tube, on the other hand, the 
vacuole is thought to be contmuous through the 
larger pores m the sieve plate, and the sugar is 
thought of 08 moving with the water m the manner 
previously desenbed 

These distinctly unusual conceptions of solute 
movement are accompamed by calculations, based 
largely upon the assimilation rate of trees, rate of 
increment of wood, etc , which involve so many 
assumptions that their value is doubtful, though 
it 18 admitted that numerical tests should be ap 
phed to our theoretical ideas os to the meohamsm 
of transport at the earliest possible moment But 
when the mcremont of wood in the season’s growth 
18 used as a basis upon which to calculate the 
amount of substance that has passed through the 
inner surface of the cambium by * exosmosis 
the reader may wonder whether the processes of 
growth and cell division, by which the original 
framework of these wood cells has been laid down, 
have not been too completely neglected 

Dr Miinch has probably done considerable 
service to botany by directing attention anew to 
these easily repeatable experiments, which de¬ 
monstrate that the contents of the young sieve 
tubes ore under pressure, and a pressure which 
apparently originates from above A re-examina- 
tion of the possible rAJe of the fine plasmodesma 
strands in the movement of substance m mass is also 
certainly required, but his monograph will prob¬ 
ably not convey to most readers the impression 
that these problems are solved and the physical 
mechanism of movement of substances m the 
phloem now placed beyond doubt 
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Our Bookshelf 

Als Naiurforscher %n Indten Von Prof Dr Hans 
Moliach Pp xii + 276 (Jena Gustav Fischer, 
1930 ) 13 gold marks 

Prof Mousoh’s book is a record of a visit to 
India in the winter of 1928-29 The visit was 
the outcome of an invitation from Sir Jagadifl 
Bose to the Austrian plant physiologist that he 
should make his home at the Boso Institute in 
Calcutta, and that whilst studying the methods 
and ideals of this establishment, he should give 
occasional lectures to the workers on matters in 
his own field, and also carry out any research he 
desired During the course of the visit, Prof 
Mohsoh had full opportunity of seeing India, 
observing the customs of its peoples, its flora and 
botamc gardens His various experiences are 
set down in full, even with intimate detail, the 
result being rather heterogeneous Nevertheless, 
the movement, beauty, and sunshine of India 
continually find their way into the pages of a book 
generaily loosely knit and locking in construotion 
The photographic illustrations (more than a 
hundred in number), which deal with all sorts of 
subjects, are a great feature , they are well selected 
and well reproduced, largely atoning for the author’s 
lock of literary style Like many travellers, Prof 
MoUsch finds it easier to take good landscapes, 
crowd pictures, and portrait studies of individuals 
than to prtxluce good habit pictures of plants 
The author deals faithfully with nis mission 
as expounder of the work and inspiring person 
ality of Sir J C Bose, though he does not always 
accept the precise conclusions that have been 
drawn Apart from these sketches of the activi 
ties of Boso, many chapters are devoted to the 
vegetation of India, especially from the biologist’s 
point of view There are sections on leaf-fall, 
the water hyacinth nuisance, mangroves, ants, 
and numerous physiological and biochemical 
matters, as well as on botamc and other ^rdens 
In a sympathetic account of the Calcutta Botamc 
Gardens, an appeal for a laboratory, equipped for 
physiological work, is included Other sections 
deal with social observances, education, hygiene, 
and the present day ideals of India Besides a 
visit to Darjeebng (where Bose has a hill station), 
attractive accounts are given of some of the prin¬ 
cipal cities of India and the native State of Jaipur 
As a whole, the book shows observation, a capacity 
for being pleased, and a point of view which differs 
considerably from that of the ordinary tourist 

F W 0 

Die Tterivelt der Nord- und Oaisee Begnlndet von 
G Gnraiie und E Wagler Herausgegeben von 
G Gnmpe Liefening 17 TeiI2dj| Pendtnea, 
von Nicolaus Peters , Teil 3 d Scyphozoay von 
Thilo Krumbach 13-84 + 88 (Leipzig 

Akademische Verlagsgesellachaft m b H , 1930 ) 
13 50 gold marks 

Dr N Peters, who has done much work already 
on the pendiruans or dinoflagellates, gives a good 
and detailed survey of the group It is well known 
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that thev combine holophytio with holozoio nutn- 
tion and therefore are claimed by both botanist 
and zoologist Some apparently feed exclusively 
aa plants, others as animals, but many feed in both 
ways The larger naked forms engulf others of 
their kind, os well as diatoms and other small prey 
The presence of a largo eye with well-devefop^ 
lens in some of these and nomatocysts in Polyknkos 
and others give a special interest to these un¬ 
armoured forms Here we find chain formation 
both in the naked and armoured species, and the 
beginning of a multicellular state in which in¬ 
dividuals are permanently fused and the nuclei are 
fewer m number than the cells themselves There 
are many species known from the North Sea and 
Baltic, but not so man^ aa there are in the Channel, 
possibly because the region has not been worked 
so much for these creatures All species are well 
figured and they are easy to identify We note 
the absence of Nodiluca^ which is treated separ 
ately in another part of this publication 
Dr Krurabach in his account of the Scyphozoa 
(Part 3d) shows that of the five orders three are 
represented here —the Lucernaruda with four 
genera and five species, the Sommostomefle with 
Four genera and four species, and the Rhizostomem 
with one genua and one species Structure, feeding, 
and reproduction are nilly dealt with, and the 
author gives a very clear description of the 
various members of the Soypho/oa, which is well 
illustrated and up to date 

(1) Bnltah Prime Ministers of the Nineteenth 
Century By Prof F J C Hcamshaw (Berm’s 
Sixpenny Library) Pp 80 (London Ernest 
Benn, Ltd , 1930 ) 6d 

(2) Daily Life %n Parliament By H Snell 
(Routledge Introductions to Modern Know 
ledge) Pp 74 (London George Routledge 
and Sons, Ltd , 1930 ) fid net 

(3) Strum or The FvXure of Politics By E A 
Mowrer (To day and To morrow Senes ) Pp 96 
(London Kegan Paul and Co , Ltd , 1930 ) 

fid net 

ThbsB books may smtably receive notice within 
one paragraph, being respectively concerned with 
political Ufe of the past, the present, and the future 
Ihr Hearnshaw deals succinctly, but en^agmgly, 
with the suceeseion of premiers who gmd^ the 
Empire’s fortunes during a penod commencing 
with Addington and concluding with Lord Salis¬ 
bury, coincident with the closing of the Victorian 
era Mr Snell presents a description of the porha- 
ment of to day, sufficiently realistic to be welcome 
Mr Mowrer ’b contribution is necessarily on leas 
secure ground, as it deals in surmises, based, it 
18 true, upon a logical progression from existing 
facts and tendencies towards a conceivable future 
His remarks are cogent and well balanced “ We 
cannot ehminate natural inequality ”, “ Standard¬ 
ised minds are a relapse^of the raoe^mto the tnbe ”, 
“ Under a rational sjnstem failure t!b vote would be 
penahsed ” The author’s remarks upon Russia 
and Italy are worthy of close attention Perhaps 
not unreasonably, he is somewhat p^unistic— 
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” Not for nothing was Smon reputed the son of 
that Sisj^hus condemned to perpetual stone- 
(or was it log ) rolling ”, “ What is history but one 
long senes of reforms that have foiled \ ” For the 
world as a whole, Mr Mowrer foreshadows inter¬ 
nationalism aa the over-ndlng government of 
to-morrow P L M 

Couleurs {itvde physique) ei colonmitne Confir- 
ence faite au OonservcUoire NcUianal des Arts et 
Metiers le 7 mat 1930 Par Prof P Fleury 
(Conferences d’actualit^s soientifiques et mdus- 
tnelles, 12 ) Pp 34 (Pans Hermann et Cie, 
1930 ) 5 francs 

In this lecture, the author points out the diffi¬ 
culties which the accurate specification of colour 
encounters owing to the physiological nature of 
the colour sensation He explains how a colour 
may bo specified by the wave-length of its donimant 
radiation, its luminous flux, and its coefficient of 
punty, or alternatively by the tnchromatic method, 
which sfiecifies the luminous flux of each of three 
standard wave lengths, which together produce 
the colour sensation in question When the sensi¬ 
tivity curves of each of the three sensory elements 
of the normal eye to light of different wave 
lengths are known, one method of y»ecification 
may be converted uito the other The author 
describes the principles on which modern colon- 
meters are construct^, and states that those based 
on the tnchromatic system are the simplest and 
suffice for many purposes He beUeves, however, 
that for accurate work a combination of a spectro¬ 
photometer and a colonmeter on the Imes of the 
instruments of Nutting and of Priest is necessary 
He hopes that a laboratory for the study of oolon- 
metry will be established m France which will 
compare with those already at work in the Umted 
States, m Great Britain, and in Germany 

Simple Geological Structures a Senes of Notes and 
Map Exerciser By John I Platt and John 
Chalhnor Pp 56 (London Thomas Murby 
and Co , New York D Van Nostrand Co , 
1930 ) 3s M net 

In this little book, which is of an elementary 
character, beginners are mtroduced to the three- 
dimensional conception of geology, a knowledge 
of which IS essential to progress m the science 
The maps and sections figured, and the accompany¬ 
ing not^, are simple and straightforward So far 
as they go, they serve their purpose admirably A 
more extensive and vaned use might, with advan¬ 
tage, have been made of the names of the major 
divisions of the geological succession In this way 
the student would, mcidentally, be assisted m ac¬ 
quiring familianty with their correct order of 
superposition In practice, geological maps are 
primarily construct^ to show age-formational 
divisions rather than hthologioal bands 

The illustrations represent ideal cases, and users 
of the book would do well to realise, as indeed the 
authors suggest m their preface, that m Nature 
the facts are seldom either so simple or so 
obvious 
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Letters to the Editor 

\Tht Editor do€9 not hold htmaelf responsible for 
optntom eoDpressed by h\8 correspondents Newier 
can he undertake to return, nor to correspond unth 
the turtters of, rejected tnanuscrtpis xrUended for this 
or any other part of Nature No notice is taken 
of anonymous conmunicatxons ] 

Observations of a Low Altitude Aurora and 
Simultaneous Phenomena. 

In the afternoon of Nov 16, 1929, duii|tt my Btay 
in Abiako m northern Sweden (N lat 21') 1 
observed a rather intensive auroral ray of about 10° 
apparent length and about apparent breadth in 
the west-south west below a completely cloudy sky 
The exact time of the first observation was 16^ 18”^ 
O M T After about one mmute the ray flisappvAred, 
but later it appeared and disappeared several times 
during an interval of about ten minutes Tlie colour 
was reddish-yellow No soimd was heard 

The clouds, apparently situated behind the ray, 
were of stratiform alto cumulus type and consisted of 
apparently thin and thick strata Tlie ray began in 
or in front of a thm stratum, crossed over a thick 
(more dark) stratum without appearing less intense 
here, and vanished m or in front of the next thm 
stratum In the east, similar clouds covered almost 
(ompletoly the sky and also the full moon, which was 
visible only a few tunes between the clouds Examin 
mg carefully the facts mentioned above in italics, 1 
could not escape the conclusion that the auroral ray 
must be below me clouds, that is, at only a few thousand 
metres above the ground On the other hand, it is 
well known that observations of low altitude aurorio 
aie considered very doubtful and have not yet bessn 
confiirnod photographically 
A few days later, Mr Linus Eriksson, at Abisko, told 
me that he and some other railway employees m 
Abisko hod observed the same auroral display about 
an hour earlier than 1, and also noticetl its ap 
pearance in front of the clouds Also, two Norwegian 
engine drivers on the railway between Abisko and 
Narvik m Norway hod observed the same phenomenon 
A loport of our observations was sent to Prof Carl 
htenner m Oslo and to the Moteorologisk Hydro 
grafiska Anstalten in Stockholm In his reply. Prof 
Stermer very much regretted that the auroral ray 
liad not been pliotograpfied from two places of obser- 
\ ation, so that its pareilax could have been obtained 
A visiial observation cannot contribute much more 
to the mos^ important question if low altitude aurorae 
really exist than many other similar observations re 
I>orted earlier This observation of a low altitude 
aurora m Abiako on Nov 16, 1929, has been printed 
m Swedish and French among my other auroral 
observations during the period Sejitember-December 
1029 in “ Observations m6t6orologiqueB k Abisko en 
1929 ”, but as I did not wish to increase the number 
of doubtful observations, it has not been published 
more exhaustively elsewhere until now 

Reading the most mterestmg communication of Mr 
<1 C Cui^ings m Nature of Jan 17, 1931, p 108, 
about a low altitude aurora observed by his brother 
m Norwood, Ontario, Canada, “ early m the winter 
1929-30 I mquired the exact tune of Mr Cummings’s 

observation G C Cummings, writing from the Bell 
Tel^hone Laboratories in Now York, has kindly re 
plied to me m a letter, from which I quote the following 
lines “Having received a number of letters from 
\anous parts of the world m regard to this Auroral 
display, it seemed rather important to attempt to 
* stabbed the exact time of the phMiomenon Accord- 
I communicated with my brother and pointed 
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out the desirability of this proceeding and have just 
received his reply As nearly as he can estamish 

it, the time was nine hours thirty minutes in the 
evening, Nov 16, 1929, E S T The phenomenon was 
observed by a number of people, among whom was a 
telegraph operator who remembered having delivered 
a certain telegram at the time he observed the Auroral 
display Going back through the telegraph files, he 
located this telegram and was thereby enabled to fix 
the time within a few minutes I believe that at 

least two of the observations reported are almost 
identical to that witnessed by my brother ” 

9h 30ni PM Nov 16, EoT, is, however, 2** 30® 
AM Nov 17, GMT, so that if Mr Cummings 
observed the auroral display m the evenmg, it was 
about ten hours later than my observations m Abisko 
If, on the other hand, Mr Cummings’s observation 
W 618 made 9** 30® am on Nov 16, it was very near 
the time of the first observations of the auroral display 
in Abisko Still, even if the observations have a 
difference of 10 hours m time, it is very remarkable 
that low altitude aurorao have been observed on 
the same day at places so widely distant, and these 
observations are worth attention and further m- 
\ estigation 

1 have tlieroforo also examined the meignotograms 
of the geoi)hysKal observatory at Abisko and ray 
readings of the ionisation m a KolhOrster ionisation 
chamber A with regard to the time, Nov 16, 1929 
Magnetic disturbance began with a pronounceti im¬ 
petus already on Nov 16, 0® GMT, and went 

on until midnight of Nov 10 No very great disturb¬ 
ance occurred, however, before 14** 24® GMT on 
Nov 16 At this time the vertical intensity gradually 
decreased and showed a maximum negative disturb¬ 
ance of more than -* 640 gamma at 16*^ 16®, when 
the record during a few minutes exceeded the limit 
of the magnetogi am At 16*> 0® the declination made 
a deviation of 1° 67' towards east, but turned im¬ 
mediately and made a deviation towards west, which 
at 16** 16® exceeiled the limit of the magnetogram, 
that iH, made an angle towards west larger than 1° 32' 
Thus the total oscillation of D during 16 minutes was 
larger than 3^° On the other hand, the horizontal 
intensity did not show any extraordmanly large 
oscillations The extraordinarily large deviations m 
Z and D coincide in time approximately with the 
first observations of the low altitude aurora of the 
railway employees in Abisko At 1** 60® a m Nov 17, 
GMT, a small disturbance occurred, namely ^ 68 
gamma in H, 10' oast m D, and + 33 gamma m Z 

The following readings of the ionisation were made 
on Nov 16. 1929, m Abisko The values of /, or 
pairs of ions per c c and second, have been corrected 
for the ‘ barometer effect * and are valid for the mean 
air pressure, 720 mm mercury, whereas those pub 
lished in Fig 1 on p 67 of Naturf of July 12, 1930, 
were valid for air pressure of 760 mm mercury 
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They sliow a maximum ionisation at the time of the 
observed auroral display, which is also m accordance 
with the result found from the observation in Abisko 
th«t there is an morease in the ionisation (measured 
at 388 metree above sea level) dunng the aurorro and 
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mentioned in more detail m Lund Observatory Cirou 
Jar No 1, 1931 Usually this increase is only 6 per 
cent 

it iH very <losiiable that the other observations of 
the low altitude aiiroia on Nov 16, 1929, mentioned 
by Mr Ci f fununiiiKB should bo published and that 
all obsorvations should be compared 

Axel Corlin 

The Observatory, Lund, Mar 12 
* Cf NaturIC July \Z 1930 v 67 


Measurement of the Electricity Liberated during 
the Downgrade Reactions of Organic Com¬ 
pounds 

The liberation of electricity durmg certain reactions 
of organic compounds has boon well established m 
previous investigations * In the fermentation of c^aiie 
sugar by yeast, it was shown that the araoiuit of 
electricity hboiated is proportional to the tempera 
ture and concentration of the sugai solution and to 
the number of active yeast cells, and is only liberated 
under conditions favourable to the growth of the 
yeast It was also demonstrated that electricity is 
liberated during the action of diastase and mvortose 
and durmg the docompoHitiun of organic matter by 
boctena It is suggested that the apparatus employed 
might be termed a ‘ fermentation coll ’ 

The following briefly describes a method of meosur 
mg this electricity basetl upon the laws of the electro 
deposition of metals The apparatus (Fig 1) con 
sisted of a container A {jiorcelain vessel or wooden 
box) to bold the research material, m which was om 
bedded a porous pot B containing a solution of c>opper 
sulphate, and an electrode C A wire hrmly ron 

nected to G terminated 
in a hook F, from which 
a copper wire E was 
suspended in the solu 
tioii 111 li Li order to 
localise any deposit of 
copper, the part of E 
immersed in the copper 
sulphate solution ex¬ 
cept a small area at the 
lower end, was insulated 
with shellac To serve 
as a control, n wire O 
sumlar to E^ completely 
insulated oxoopt at the 
lower end, was bus 
pended ui as ui Fig 1 
For €, carbon rods or 
rods of corrosion resist 
ing steel, kindly given 
mo by Messrs Hadfield, 
Last Hecla, Sheffield, 
were used, as these elec 
trodos resisted all chemi 
cal action by the re 
search material 
To teat the apparatus, a weak solution of hydro 
chlono acid was plocfMl in A and carbon electrodes 
used After 24 hours, no copper deposit could bo 
observed upon the ends of either E or O This showed 
that no electric current hod pa8§e^^ through the sys 
tern When, however, zinc was placed m the solu 
tion mA without contact with either JS or (7, a copper 
deposit oommonoed* to form upon the end of E, 
showmg that on electric current was passmg through 

• Potter, Prw? Roy B vol 84 1911 Proc Hoy Soe A, vol 

01 1016 Z^ntralbL f Bakt, Aht U, Bd 78, 1020 /TrUteA ASed 

Jouft Oct. 20, 1021 • 
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the system The copper deposit increased as long 
as any zinc romamed undissolved An experunent 
similar m all respects, except that the acidulated 
water m A was replaced by a 16 per cent solution of 
JBarhadoes sugar, was left undisturbed for 48 hours 
After this period, a slight deposit of copper could 
be detected upon E with a lens, possibly due to 
bacterial action On the addition of yeast to the 
solution in Ay fermentation set m emd an evident 
knob of copper gradually formed upon the end of E 
(Fig 2) It will l>e allowed that the electro deposition 
of copper was due to the chemical action of the zinc 
and acid m the first case, and to that of sugar and 
yeast in the second 

To test whether the copper deposit in the second 
case could be due to electricity liberated by the re 
diiction of the copper suljihate by the dextrose and 
levxilose in the walls of the porous pot, a fermentation 
cell was arranged with 
solutions of sugar of the 
same concentration m 
both A and By and elec 
trodes jdaced in A and 
B were i oimected to two 
wires dipping into a 
copper sulphate solution 
m a separate vessel 
After the addition of 
yeast to the solution m 
A, a copper doiJosit 
formed upon the wire 
connected to the electrode in A The fermentation 
cell may therefore be regarded as a primary cell, since 
the electrical effect cannot be attributed to leakage 
through the walls of B 

Expenxnonts in which the research material con 
Bisted of freshly cur lawn mow mgs or fallen loaves 
pressed into a wooden box both showed a copper 
deposit upon E (Fig 2) As a further experiment, a 
corrosion resistmg steel electrode and a porous pot 
B contammg a solution of copper sulphate were sunk 
a few inches apart m a heap of garden refuse, the 
wire E dippmg into B being connecte<l with the 
electrode In this case also, copper was deposited 
upon E When the porous pot was removed some 
seven yards from the rubbish heap and the con 
nexions mamtamed by an msulatfxl wire, copper was 
ogam deposited, but much smaller m amount than 
when the electrode and porous pot were close to 
gether Thus it would seem that electricity is liber 
ated in the decay of orgamc matter in the soil 

Experiments show that copper is deposited during 
the hydrolysis of starch and sugar by weak sulphuno 
acid 

Evidence for the liberation of electricity in the 
primary coll is given by the galvanometer and the 
electro deposition of metals Precisely similar evi 
dence is afforded during the decomposition of organic 
compounds The fermentation of sugar and the de 
composition of organic matter take place in a senes 
of downgrade reactions from a higher to a lower 
potential, and experiments show that eleotnoity is 
liberated by the enzymic activity of micro organisms 
during these reactions in a manner homologous to the 
liberation of eleotnoity in a primary cell 

Ordmary explanations to account for these electneal 
phenomena, such as differences of concentration, pro¬ 
duction of acid, or a high reducing agent round the 
electrode, are quite madefpiate Any differences of 
concentration are due to the broakmg down of or- 
ganiG matter and the cjonsequent relecm of energy 
Moreover, certain of these reactions produce aci^, 
others alkediB, and the heap of garden refuse waa 
distmotly alkaline No further reduemg agent Ifl 
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required than may be found m the en?ymio activity 
dunng the hydrolysis of starch and ausar 

The weight of copper deposit enables the weak 
electric currents to be accurately determined 

M C POTTEE 

Corley Croft, New Milton, Hants, 

Mar 10 


Molecular Spectra of Mercury, Zinc, Cadmium, 
Magnesium, and Thallium 

To obtain a general conception of the energy states 
of a loosely bound molecule, we have invesii^atod the 
molecular spectra of mercury, zinc, cadmium, cal 
cium, magnesium, and thallium in emission with an 
ap[>aratus capable of concentrating excited molecules 
in a suitable quantity The photometric measurement 
of the photographic records obtained is summarised 
in Fig 1, m v^ch the intensity of a continuous 
spectrum is denoted by a full line, and that of the 
region with some structure by a dottefl line 

From the results obtwnod, it may bo generally stated 
that a ‘ band system * omitteci from diatomic mole 
oules of mercury, cadmium, zinc, and magnesium 

IHl Ml I 1 I I I < I I 
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vapours has two broad maxima and one flat minimum 
of mtensity One of these maxima always coincides with 
the resonance line I^Sq-2 ‘P, or 1 hS',, - 2 *Po , , and 
the other lies at the region of longer wave length than 
this resonance line The mtensity of the shorter wave 
length Bide from the resonance line grailually decreases 
ana terminates rather suddenly at a certain position, 
while that of the longer wave length side from the 
second maximum decreases also gradually to a certain 
point where the bemd system suddenly breaks off or 
melts into the continuous spectrum of wide or narrow 
breadth In the region about this second maximiun, 
there was found a generally coarse structure , the 
fluted bonds occasionally consist of fmer bands, while 
no bands were observe<i in the region near the reson 
once line The fretjuency of convergence of the 
coarser bands falls somewhere between the frequency 
of the resonance line and this frequency, plus the 
energy of dissociation in frequency unit 

These experimental results and other details can bo 
explained m the light of recent theoretical considera¬ 
tions put forward by Bom Franck, Condon, Winans, 
£uid Kuhn, if we assume that the mtensity maximum 
about the resonance line oorresponds to that emitted 
by excited quasi molecules and the maximum on the 
lon^r wave len^h side to that emitted by excited 
stable (quantised) molecules 

The energy of dissociation of a molecule in the 
normal or the exoited states can be calculated ap^ 
proximately, as given in the accoYnpanying table,* 
from the difference of energies corresponding to the fre 
quency of the resonance hne and that of the shortest 
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or the longest wave length limit of the band system 
These values for nonntu molecules evaluated m this 
memner are always a little greater than, those already 
obtained by other observers For example, those for 
the molooides Zn^, Cd,, and Hg, are 0 29, 0 24, and 
SO 07 volt respectively, while Wiiians calculated 
them to bo 0 25 and 0 20 volt for Zhj and Cd| from the 
limits of the absorption spectra, and Franck, Qrotnan, 
and Koemioke as 0 04-0 00 volt for Hg, These dis 
crepancies can be explained by taking into account 
the effect of the kinetic energies of colliding atoms at 
the tomperaturoB of this experiment 
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In the case of quasi molecules, the continuous 
spectrum accompanying forbidden lines I - 2 
and 1 - 2 is locking or very weak, while that with 

the lino 1 hSg - 2 ®P, is excited, and the greater the 
mtensity the greater is the tnpJet separation in the 
atomic Ht>octruin Tlie continuous hand due to the 
transition 1 - 2 'P^ is etnitterl intensely in the case 

of all the metals Irom tliese results, it seems that 
the mtensity rule for the atomic line holds good in 
the case of the continuous spectrum emitted by quasi 
molecules, but similar reasoning does not hold good 
for the stable molecules 

Symmetncal and asymraetncal ‘ bands ’ accom 
paiiymg the linos m the spectrum of thaUium are 
probably due to thallium molecules, but nothing could 
be deduced as to whether the molecule is diatomic or 
not 4t any rate, the stnicturtJ of the band systems 
at 3770 A and 5350 A differs from that of the diatomic 
one I he continuous branch extending on the shorter 
wave length side from edges at 3770 7 A or 2766 3 A 
in the 3776 A band or 2768 A band may be explained 
as the excess of energy due to the kinetic energies of 
the colliding atoms 

A detailed statement of the investigation will be 
publislied elsewhere H Hamada 

Physical Laboratory, 

Sendai, Japan, 

Fob 17 


Relation between Electrical Resistance and 
Enerity of Magnetisation 

In a recent paper,' Gerloch and Schneidorhon have 
described some experiments on the electrical resistance 
of nickel as a function of the temperature and as a 
function of a longitudinal external magnotio field 
They have shown that m the absence of an external 
magnetic field there is, m addition to the normal 
linear change of resistance with temperature, a term 
which 18 directly proportional to the energy of spon¬ 
taneous magnetisation The accuracy with which this 
relation holds gootl for all temperatures up to the Cun© 
point 18 very stnkmg 

Gerlaoh and Sohneiderhan have also examined the 
change of resistance as a function of an external 
longitudinal held at constant temperature, for a range 
of temperature around the Curie point The change 
18 shown to be a maximum at the Curie point and to 
fall off quit© rapidly both above and below this tern 
perature Considered os a function of temperature, 
the change of resistance m a given field vanes m a 
manner stnkingly bke the variation of the magneto- 
^ oalono effect with temperature ■ One is therefore 
^ again led to oonsuier this change of resistance as being 
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a renult of the change of magnetic onei’gy which occurs 
on application of an external magnetic field, since the 
magneto caloijc effect in a direct measure of this 
energy change There is, however, one difficulty in 
intcriirotmg these results According to Gerlach and 
Schneiderhnn, the resistance in the neighbourhood of 
the Tune point vanes linearly with the field This 
result Hoems to be in eontiadiction to the rest of the 
paper for the magnetic energy cannot vary linearly 
wjtli the field over any protracted temperature range , 
m fact, HI the quasi paramagnetic state above the 
Cline {KJint, the ener^ must be proportional to the 
square of the field In the neighbourhood of the (’une 
point, the energy may be a complicated function of the 
^external’ hold de|>onding upon the exact relation 
between the intensity of magnetisation and the field 

I have c^xainined tlie change of resistance near the 
Curio point for fields up to 7000 gauss, as against the 
400 gauss maximum of Oorlac>i ami Schneiderhan 
Just below the Curie point the resistance is found to 
vary almost linearly with the applied field, at the (.^uno 
point it vanes moio slowly than the first jiower of the 
field, and thc^ii with using temperature the relation 
changes progressively to a Imeai relation between the 
resistance* and the square of the applied field This 
18 exactly the course followed by tno magneto caloric 
effect and is therefore in sinking agreement with (ior 
lach’s suggestion that the resistance clianges linearly 
with the magnetic energy The transverse effect has 
also been examined and although differing gieatly 
from the longitudinal effect at room temperatures, it 
gives identical results both near and above the Curie 
point This would, of course, bo oxfioctod if wo aie 
concorncvl only with nn energy change 

Tho results of the piesont woik therefore, although 
diffeiing in one respect from the results of (iorlach and 
Sclmeiderliaii, confirm tho main suggestion made by 
them concerning tiio intimate relation between elec 
tnc^l resistance and magnetic energy A moie de 
tailed accoimt of the work will he pubhshcxl elsewhere 

H H Potter 

H H Wills Physical Laboratory, 

University of Bristol, 

Mar 12 

* Ann d Phy * 5 0 p 772 

• WpIiw and l<orror iinnrt/r* de Phyn , 10, 6, p 153 


Effect of Internal Stress on the Magnetic 
Susceptibility of Metals 

In a very interesting communication in Nature of 
Dec 27, 1930, p 990, K Honda and Y Shimizu show 
that by high pressure the susceptibility of copper is 
changed * from paramagnetic to diama^ctic The 
following IS a simple explanation of this fact, without 
any 8|>ec4al theory concerning the susceptibility of 
metals We assume that tho high pressure, ^vmg a 
diminution of density of 0 6 per cent, so far destroys 
the crystal lattice of the copt>er that parts of the 
metal become omorjihoua, then the susceptibility 
after tho deformation may be considered as due to the 
diamagnetic portion of tlie noiTnol lattice together 
with the paramagnetic parts of the amorphous metal, 
tho latter enclosed as a gas m the crystalline copper 
It la easy to calculate tluit, 0 6 per cent of the metal 
being amorphous, the susceptibility will bo changed by 
tho amount given m the communh^tion by Honda and 
Shimizu At the temj>erature of re ciystalJisation, the 
amorphous parts will thsappear and the metal will re 
gam its normal susceptibility—oa observed m the 
expenmofits quoted * W Gerlach 

Munich, Fen 27 

* Change of dUmaRnetlc susceptlblHty with stnu wm found tint by 
H J Smiiuui ftiKl K Vofct, ami 4 Phyi . i, p MHh 
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Scattering of X-Rays by Mercurv Vapour 
In a previous note ^ a calculation hcM been made of 
the intensity of total scattenng of X-rays by mon- 
atonuc gases according to a formula deduced by A H 
Ckimpton * and C V Raman,* and fair agreement is 
obtained with the expienments of Barrett * on the 
scattenng of X rays by helium and argon gases 

By a photographic method, Scherer and Staeger • 
have recently studied the total scattenng of copper 
Ka radiation by mercury vapour for soattenng angles 
ranging from 20° to 160® It is certainly of interest 
to compare our theory with these results In particu¬ 
lar, as mentioned by Waller and Hartroe,* there are 



difficulties m applying the wave mechanical theoiy of 
X ray scattering recently developed by these authors 
to the scattenng by a heavy atom like mercuiy, w© 
would like to sec how our theory could account for the 
experiment in this case Such a companson is made 
m Fig J Tlie full curve represents the theoretical 
values of the scattering per atom m arbitrary umts, 
plotted against the scattenng angle 8 The encircled 
points are tho oxpenmental data taken from the 
scattering curve given by Scherer and Staeger and 
fitted to the theoretical curve at 9 equal to 90® It is 
seen that the agreement between theory and experi¬ 
ment IB satisfactory throughout the range of the 
scattering angle examined 

It be pomted out tliat for the scattenng of 
copper Ka by mercury vapour, the contnbution from 
the incoherent scattering to the intensity of total 
scattering amounts to about one per cent Thus th© 
scattenng nearly follows the well known expression 


y Ie^(l+coH*9) 


where F is the ‘ atomic structure factor ’ (that 
equivalent to ZF of the previous note, loo cit) Th© 
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F curve was calculated from the atomic field of Thomas 
and Fenni as previously employ ed 

Y H Woo 

Department of Physios, 

National Tsing Hua Umversity, 

Peiping, China, 

Feb 17 

• NATrRK Orf 4 1930, Pr<E' iiai Antd Sn , 16, 814 1930 

■ PhyM Her ,35 026 , 1930 

• Indian J Phya , 8, 357 192R 

• Phyn Per , W, 22 1928 

• Heh Phvtt Arta, 1, 518 1928 cf also K.lri lim r AllseiuLlnc 

rhyslk <ler ROiitm rwtralilcn 490 

• Pfoc Roy Vw , A, 134, 121 , 1920 


Band Spectrum of Bismuth Hydride 

A BISMUTH arc, operating in a hydiogen atmosphere 
at reduced proBsuro {10 20 mm ), emits the line \4722 
of bismuth (Bi) with great bnllianro A faint band 
Hpoetrum was found to occupy the vicinity of this 
line Howtver, using a quart/; discharge vessel, ftd 
with 0 6 amp , 1200 v rl c , and tlio hismutJi vapour 
<hstillmg at 000'’ C tiirough a nariow end on tube 
this baud spectrum i omos out with gi-eat intonnity, 
and 80 we hik oeetlcd in photographing the bands at 
large dis|iersion 

The bands are (ompoeed of single P and li branches, 
having their lines well i*esolve<l, and consetjuentlv wo 
assign the system to a ^ transition in the bismuth 
hydride (BiH) mobw iile >rom an analysis of the 
bands (0, 0), (1, 1), and (1, 0) the following constants 
wore call ulatecl 


.»o-21278 3 cm'i. 


7V = ^066 cm-h 
16 cm ‘h 
- 18 5 X 10 ® cm 
I 818 X 10 * cm , 
ai/*1077 cm 'h 
cm 


Bo' - 5 210 cm 
0 19 cm ’h 

Z>o'= - 20 25 X 10 » cm 
To' - 1 791 X 10 * cm , 

Wo""'1^74 cm ‘h 
Wq'x'^IS 6 cm -1, 

The vibrational fre(|ueucies ujq' and wore do 
iive<l from the relation IK - 4Bo'*/wo® X^{) to the veiy 

lost lines observwl (K-32) the lotationnl structure 
of the {0 0) band is well checked by the ordinary 
formula F{K) = PK{K-^ \) + DK^K + if we add 
a small uncoupling term tK m the fmal term {€^ 
- 0 042) 

The near coincidence of Pq with the atomic line 
X4722 and the close agreement between the constants 
of the initial and the final terms of the bancl systom, 
make us mcline<l to suggest that the electronic states 
of the molecule originate from the conesponding 
states 2s and *^3^* in bismuth, the hydrogen atom 
remaining unexcitwl Our suggestion also harmon 
ises with the a))|)earance of a small, negative /-un 
coufiling term m the final state of the molecule Such 
imcouphng terms are, according to the theory,^ to 
he expected m molecular terms derived from atomic 
P, D terms It is further of some interest to note 
that while the triplet band systems known m the 
fi^iectra of NH and PH are derived fi*om deep lying 
quartet terms m N and P, the singlet system of bis 
muth hydnde probably originates from the doublet 
system m bismuth 

A fuU report of the spectrum will appear later m 
connexion with the anaJysis of other hand systems 
of bismuth hydride situated m the red part of the 
^peotnim A Hkimxr 


Laboratoiy of Physios, 

University of Stockholm, 

Mar 9 

«Be«0ftp W Wetxol.PAi/f JTeiff, 81, 860, 1030 
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The Values of e, h, e/m, and Mrim 

In a recent pajier.* I showed that the six methods 
usually used for deducing the value of Planck’s 
constant, h, couKl bo used collectively to evaluate 
both e and without assumuig any direct determina 
tion of c (such as that of Millikan) Tins seems to be 
the most ociurate way of estimating e and h that is 
so far available 

I have now re])eate<l the calculations, using all the 
data roferre<i to bv Biigo as suitable for estmiatmg 
A,* OH well as all (he entiniate« of ejni givon by Birg© 
and in the Handbuch der Physik ” of Geigor and 
bcheel (vol 22, ]> 81) From the values of e and h 
thus deduced 1 find 

/ir/2irc*-137 0l7i0 05j 

This iH in HiK h good agreement with Eddington’s 
theoretical prediction <if exactly 137, that Iub equa 
tion IS slightly more firmly established than any of the 
other equations relatmg e ami h 

By osHumiug Eddington s equation, the values of 
( nrul h (an be (IcmIik rsl somewliat more accurately 
I giv(^ for comparison Biige h estunatos 
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My probable errors sliould be aci unite to about 
10 per cent, as the calculations depend on 36 sensibly 
independent data 

The differeme between ni> estimate of Mpjm and 
Eddiagt^ni’s theoretical suggestion of (I3fi)*/10-* 
1849 6, 18 3 O3, or 6 3 tunes as large as my proliablo 
erroi I can only conclude that this is vorj strong 
evideme against the value ot Mpjm being exactly 
(136)V10 

I write this lu memory of J R B 

W N Bond 

Department of Physics, 

University of Reatlmg, 

Mar 14 

* Phil Mag, Decembir 1930 

• PhyM Rep Suppt , vol I No I, vip 4H 57 


A New Band System of Copper Hydride 

A BAND system consisting of six band heads has 
been found in the region X\2900 2200 It is different 
in nature from the two systems previously known for 
the molecule The bands oi-e double headetl, indicating 
tbatthoiremitterconsiHtsof an odd n umber of eltictmns, 
and thus they have been attnbuted to the ionised 
copper hydride (OuH^) molecule The band structure 
has been analysed It consists of nm© branches, 
namely, six mam blanches and throe satellites, ami 
the branch lines obey the K soloction rule F'rom the 
intensity relations of the branch lines for low quantum 
values. It IS found that Q > P Tims the system 
hew been as8igne<l a *II —>• transition The >11 level 
IS mvertod From the vibrational quantum analysis. 

1874 cm This is in good agreement with the 
value aacalculated from the relation given by Kratzer, 
namely, - 4Bo=’/Do The values of B," and Dq" 

are 3 30 cm and - 4 16 x 10 * respectively 

P V Mahanti 

Applieii Physics Laboratory, 

Calcutta University, 

Feb 19 
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Polarisation of the Raman Spectrum of Water 

Thk Raman spectrum of water has been studied in 
groat detail by a large number of workers, notably 
A 8 Uanesan and S Venkateswaran and A L 
Moyor So far as I am aware, however, no attempt 
seems to have been made to study the piolansation 
of the KamOn bands I have studied the Raman 
spoctnira of pure water by the original method of 
Raman The liquid, which was enclosed in a large 
bulb, had been carefully punfied by repeated dis 
tillation in vacuo The ptilansation photographs of 
the liquid wore taken with a fairly wide slit, duo 
corrections in the exposures for the two directions of 
the nicol, for the polarisation introduced by the optical 
train in the glass spectrograph itself, having been 
made by a previous calibration of the instrument 

liie mtenaitiea of the bands were estimated by a 
plate containing a senes of graded exposures of the 
mercury spectrum The following table indicates the 
results obtained 


l\iivo number 

Hill ft (mctin) 
excftrd by 4 168 J A 

Pepolorlimtion 

factor 

Intcuiiltv 

ilfWI 

i) 00 

' Medium 

UOO 1 

0 48 

Strong 

3mjo 

(V76 

Weak 


From these observations I conclude that 

(1) 'J'ho throe different Raman bands excited by 
the same incident linos are differently polarised 

(2) The degree of polarisation of the different 
Raman bands (excited by the same line) seems to 
increase os tlie intensity of the band increases 

The 3 13/x band has boon attributed to a polymer 
of H.O But whether the vaiiation of the depolarisa 
tioii factor IS to be attnbuted to the variation m the 
goometne character of tlie oscillations involved, or 
has a definite bearing on the relative intensities of 
the bands themselves, is more than we can say at 
present C Ramaswamy 

Physics Dopaitment, 

The Presidency College, 

Chepanti, Madras 


Thermophilic Bacteria in Milk 

Mudoe and Thorwaldson * have advanced a new 
theory to account for the proliferation of the so called 
thormox>hilic boctena m milk during posteunsation at 
02 8° C The ituctuations in numbers which occur at 
short intervals during pasteurisation are so sudden and 
violent as to reqiure some further explanation than 
18 supplied by mere proliferation, even if it is at its 
optimum Tnoy suggest that the organisms exist m 
miJJt as formant spores which, unless the milk is sub¬ 
jected to the action of certain physical and chemical 
stimuli such OH heat, cold, or the action of alkalis, 
remain ungerminated 

Woik wnich is in the process of completion in tins 
laboratory has funushecl evidence in support of this 
suggestion of Mudge and Thorwaldson, although it 
was arrived at by an entirely different route During 
the investigation of a spore forming organism isolated 
from commercial etenlised milk, it has been found that 
the germination of the spore, and subsequent spore 
formation, depends upon the effect of heat 

If after inoculation mto milk the spores heated, 
germmation invariably occurs If, however, the culture 
18 not heated, gerasmation is much r^uced and 
fails m the second generation *^e original spores are 
gradually lost by a process of dilution dunng subse 
quent omtivation and a stable vegetative form of the 
organism is obtained 
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If to a culture of heated spores (possessing the 
power to germinate) a email quantity of a hvmg cul¬ 
ture of the vegetative form be added, a number of 
those spores are so affected that they immediately lose 
the power of germination, and if they are allowed to 
remain in contact with the vegetative culture for 
24 hours, this power is lost by all If, however, to a 
culture of a number of spores, isolated by the Barber 
single cell technique, wluoh cannot be induced to ger¬ 
minate by heating alone, a small quantity of a }^Ud 
culture of the stable vegetative form of the organism 
be added, germination, followed by normal spore 
formation, takes place 

It appears that the stable vegetative form, which has 
been found to dissociate from the sponng form, bears 
an inhibiting factor which is heat labile It therefore 
ecems tliat the signihcance of heating hea m the de 
struction of tlim factor, and it may be that the dor 
money of the spores of thermophdic bacteria in milk, 
which 18 destroyed by heating, is due to the pr^ence oi 
a similar inVnbitory factor M 1 Christian 

University of Reading, 

National Institute for Research 
in Dairying, 

Shinfiold, Nr R^odmg, 

Feb 6 

* Milk DeaUr, December 1930 67 


Two New Colour-types in Cats 

During the past year, we have obtame<l two cats 
each of which is apparently a now colour ty|>e The 
first seems to be an albino He was exhibited at e 
cat show m Pans m 1930 and came into our possessioc 
sliortly aftorwarda 

Hitherto albinism m cats has been unknown White 
eats do occur and are sometimoH referred to as albinos 
but their eyes are pigmented—often blue, aometime< 
yellow or green—and the white coat colour m actiiallj 
dominant white 

The white cat in our possession hew eyes very hkt 
those of an albino rabbit The ins is translucent 
white, and when the pupil is dilated the eyes look 
blood rod In epi)earance the cat is a perfect albmo 
but it 18 not yet laiown how his colour la tranamittecl 
He appeared m a strain of Siamese, and it is of mteresi 
to note that the Siamese coloration is the nearest 
approach to albinism hitherto found amongst cats 
Siamese in cats is almost certainly comparable U 
Himalayan in rabbits, and Himalayan is next to ihi 
lowest member of the senes of allelomorphs extendinj 
from black to albino 

The second cat is a self brown, very much thi 
colour of ground coffee He was previously ownec 
by the late Mr H C Brooke and was shown by hin 
at the Crystal Palace os a self red Brown coat 
colour occurs in many domestic animals, but also hai 
not hitherto been recorded in oats Yellow oats art 
fairly common They are often referred to as oran^, 
red, or marmalade—actually they are yellow with 
darker, orange brown markings 

The self-brown cat m our possession was evidently 
considered to be such a * red * without the hghter 
patches His colour is, however, entirely different 
from anything found on a red—it is a true deu*k brown 
without markings It is not yet known how his colour 
IS transmitted, and nothing is known of his ongin 

Ruth C Babcbbb (Mrs Bisbee) 

E Cathsbinb Hwrpman 

Zoology Department, 

Umversity of Liverpool, 

Mar 13 
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Research in the 

''I’^HERE are few documents which present a 
X more comprehensive picture of the manifold 
TOys in which scientific research is apphed, not only 
t;o industrial problems but also to the service of our 
iaily needs, than the annual reports of the Depart- 
nent of Scientific and Industrial Research All 
the major needs of the population are touched by 
the aotmties of the Department—food and cloth 
ing, air and water supply, heating and lighting, 
3 ommumoations and transport, housing and build 
ing—^in each of these spheres science is making im 
portant contributions, and promoting not material 
levelopments alone but also the solution of many 
problems which menace the national development 
ind health There is no department of State in 
which the beneficial influence of the Department 
of Scientific and Industrial Research is not felt, 
md it IS probable that no proportion of the 
national income is more profitably spent than 
the comparatively small sum of £711,200 (gross) 
or £536,746 (net) which represents the expemh- 
ture of this Department for the year ending 
fdar 31, 1930. 

The report of the Department for the period, 
Aug 1, 1929-0uly 31, 1930, which has recently 
been published, includes the short report of the 
Committee of the Privy Council, signed by Lord 
Parmoor, with the report of the Advisory Council 
and summanes of the work earned out by the 
National Physical Laboratory (representing the 
largest single item of expenditure, £206,301 gross, 
or £100,418 net), and the Chemical Research j 
Laboratory, by the twenty research associations 
which are in receipt of grants, and under the 
direction of the vanous research boards Appen 
dices deal with the research boards, committees, 
and establishments of the department, finance, 
pubhcations, and developments dunng the penod 
m the organisation of industrial research in other 
parts of the British Empire The extent to which 
scientific knowledge is now woven into the fabric 
of modern hfe is well indicated by the list of some 
forty-five research boards and committees and of 
the twenty research associations, to the support 
of which grants amounting to £70,931 were con¬ 
tributed dunng the year The personnel of these 
ccwimittees comprises many of the most distm 
guifthed scientific workers in Great Britain, and 
much of the voluntary service they thus render 
receives httle public recognition As m the year 
under report, the results of scientific work are 
seldom spectacular, and even when a fundamental 
discovery has been made, years may elapse before 
it becomes a benefit to mankind The absence of 
spectacular results from the present report, m 
fact, renders it a more valuable document from 
which to assess the immense normal oontnbution 
such work makes to our common wants 

* DapwtiiMnt of Solontlflo tnd lodottrUl B««eu«h Bopoit for the 
Yeu iSe^ (Cmd S78») Pd S24 (U>Ddon HM StaUoDery 
Offlo*, IHl) i« ad net 

No 3206, VoL, 127] 


Modern State * 

In the course of a short article it is impossible 
even to catalogue the wide range of subjects coming 
within the province of the Department, and a few 
examples only will be selected to illustrate the in* 
tiraate relationship of its work and our daily life 
Even to outline the work of the research associa¬ 
tions would carry us beyond our limits, and it must 
be sufficient to refer to the investigations being 
earned out by the British Non Ferrous Metals 
Research Association on the effect of frost on the 
bursting of water pipes, which is to include pipe^ 
mode of lead, the new lead alloys, copper andiron 
so far as they arc used in domestic installations, 
and by the Research Association of British Paint, 
Colour, and Varnish Manufacturers on the dura¬ 
bility of films of paint or varnish, etc The tests 
earned out have already mode it possible to obtain 
much valuable information regarding the prob¬ 
able performance of paint mateiials in use The 
British Cotton Industry Research Association has 
successfully mtroducoil a new antiseptic, ‘ Shirlan *, 
to protect cloths exported to warm damp climates, 
and warps stored under damp conditions at home 
from the deleterious effects of mildew development 
The British Ijaunderers’ Reseat eh Association has 
studied the laundering of rayon, and directs atten¬ 
tion to the caution ne^ed m hnishmg, for example, 
ironing, such fabrics, wliilst the Wool Industries 
Research Association has reported the unexpected 
discovery that when sulphur dioxide and alkali are 
present in particular proportions they assume a 
phase of exceptional activity By taking advantage 
of this active range a new, effective, and cheaper 
process of bleaching has been developed 

The increasing use of electricity for domestic 
purposes is not unaccompanied by dangers Thus, 
while the necessity for earthing as a means of avoid¬ 
ing the danger of shock or mitigating its effect is 
generally acknowledged, the means for obtaimng 
a ‘ satisfactory ' earth have not been described, 
and wide variations exist m practice, some of which 
ore hazardous and others unnecessarily expensive 
This question, and also the elimination of fatigue 
failure m the overhead hnes now widely used for 
the transmission of power at high voltages, are 
occupying the attention of the British Elkitncal 
and Alli^ Industries Research Association By 
work of this kind, the consumer benefits through 
obtaining a better article, and in some cases also 
a cheaper article The standard of living is thus 
being gradually raised os a result of the apphea- 
tion of discovery to production Research on the 
electric lamp, for example, has enabled the con¬ 
sumer to-day to obtain more than four times the 
light his grandfather could obtain for the same 
money 

The work of the Fuel Research Board is of out¬ 
standing importance, whether for industrial or 
domestic purposes, and ou this work a gross sum 
of £95,305 was expended Some account of the 
investigations conducted by the Board has recently 
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appeared in NAruRK (Mar 7, p 386), and the re- 
HultH of the Htudy of low temperature carbomsation 
have le<l t<^ the formation of a Low Temperature 
Coal DiBtillerH* AHsociation This work is bnked 
up with the in\ewtigation of the tar oils pnxiuced 
as by pioducts which is being carried out by the 
Chemical Research laboratory, Tod<lington The 
main object of the low temperature carbonisa 
tion process—the production of a satisfac t4>ry 
BmokelesH fuel—can only l)c achieved if the by¬ 
products can find a suitable market, and it is 
accordingly wortliy of note that BakeUte ’ and 
* Novalak ’ resins have been successfully prepared 
from phenolic fiactions of this low temperature tar, 
whilst Intelesting results have also b^n obtained 
at Teddington in cracking, hydrogenation, and 
syntheses from the same tai 

A closely related pioblem is that of atmospheric 
pollution, and the investigations of the research 
committee dealing with this Jiave now reached an 
advanced stage Improverl methods of obtaining 
information on atmoHjihenc pollution are lieing 
elaborated, including methods for the deteimina 
tion of sulphur in the atmosphere, the approximate 
total sunlight rocoivod, and the lateral distribution 
of atmospheric impurity from a centre of pollution 
under different weather conditions 

The importance of preventing water pollution 
was particularly demonstrated during the dry 
summer of 192^, and has stimulated interest in the 
work of the Water Pollution Re^arch Board A 
comprehensive scientiiic survey of the Tees as a 
typical liver flowing through an industrial centre 
has been undertaken, and already the general 
changes in the composition of the river water and 
in the fauna and flora of the nver from source to 
mouth at different times of the year and under 
different conditions of rainfall and tide, have been 
ascertained The very serious jiollution occasioned 
by effluent from beet sugai factories has received 
special attention, and investigations carried out in 
cooiieiation with the industry have shown that 
there are practical methods by which such exce-ssive 
pollution can he avoideil Another investigation 
in which the Chemical Research Laboratory is 
also paiticijiating is concerned with the difficulties 
caused by the corrosive action on iron mams and 
the pi umbo solvency of certain waters 

The work of the Food Investigation Boonl en 
tailwl a'gross expenditure of £38,531, or £14,237 
net, with a further £9736 on the extension of the 
Low Temperature Research Station at Cambridge 
—figures which seem infinitesimal in regard to the 
imixirtance to the nation of the successful preaerva 
tion, storage, and transport of fruit, vegetables, 
meat, and hsh The extension at Cambridge will 
accelerate tlie work on meat, m which im^rtant 
scientific and practical results have alreaily been 
achieved in relation to freezing of gelatin gels and 
to tlie factors responsible for loss m ‘ bloom * or 
the freshly killed appearance of lamb Work on 
the scientific basis of the citing of meat is pro¬ 
viding a rational explanation of the customs of the 
curinff industry, wnioh are at present empincal 
and (Hiscure 
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The characteristic English breakfast has re¬ 
ceived special attention, for the programme of 
work has included large scale investigation^ on the 
storage of frozen bacon and on the factors involved 
in control of the cold storage of eggs Dunng the 
year, constiuction of the new station at East 
Mailing has advanced sufficiently to permit re¬ 
search on the storage of fruit on a semi commercial 
scale, and a report has been published which 
should facilitate the elimination of wastage m fruit 
transport and storage, and another on the optimum 
temperatures and atmospheres for use m the gas 
storage of fruit, which has led to a remarkably 
Hucctssful method in one of the large commercial 
stores 

Research on the preservation of fish by cold, the 
smoking of fish, and the bacteriology of hsh pre 
serv’^ation has been commenced at the Surrey 
research station This work has been supplemented 
by work carried out at sea in the steam dnfter 
City of Edinburgh and by the Forest Products 
Research Laboratory, which has undertaken an 
investigation of the chemistry of wood smoke 

Much important work earned out by the Forest 
Products Research Boaid is concerned not merely 
with the development of the forestry resources of 
the Empire, but also with timber preservation and 
methods of preventing dry rot or attack by the 
* death watch ’ beetle or other insect peats Such 
work like that on the seasoning or cieosoting of 
larch jioles to prevent the serious wastage by 
longitudinal splitting is obviously related to the 
use of timber in budding or constnictional work, 
and in this field the Building Research Board la 
making a steady advance Factors involved in 
weathering, the composition and properties of 
cement, the stresses and strength of constructional 
materials such as concrete, earth pressure, and the 
fatigue of materials, have recciv^ systematic m 
vestigation An expeii mental house has been used 
to correlate the heat leqmromenta with weather 
conditions so os to obtain maximum efficiency 
from tlie punt of view of the user 

The work of the Illumination Research Com¬ 
mittee 18 also closely connected with housing prob 
lem«, as is that of a joint committee of the Fuel 
and Budding Research Boards on Heating and Venti¬ 
lation The former has directed investigations af 
the National Physical Laboratory on the effect of 
window size, colour, and reflection from walls and 
codings on the dlumination of rooms, the effect 
of distribution and colour of various systems of 
lighting on clerical work, as well as investigations 
on street lighting and glare 

The latter represents only one of the ways in 
which the work of the Department impinges on the 
imjwrtant field of transport The establishment 
of a locomotive experimental station for tests and 
general research on locomotives, the testing of ship 
forms and propellers earned out in the William 
Froude National Tank, and the establishment of a 
second tank for research on ship design, resistance, 
and propulsion, etc , the aerodynamics research a1 
the National Physical Laboratory, and the in 
vestigation of the Fuel Research Board on tht 
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causes of fires on steamships in bunkers and cargo 
coal, are aufBcient cndenoe of the important con¬ 
tributions made in every field of transport, without 
enumerating the metallurgical research or the im 
portant engineering investigations earned out at 
the National Physical Laboratory 
Jn another field of commumcations, tho Radio 
Research Board is making contributions which 
affect the millions of homes where broadcasting is 
received, while dental research, the production of 
insecticides for the destruction of the cocoa moth, 
the production of new drugs, and the discovery 
of the efficiency of boiax—boric acid mixtures for 
the fireproofing of fabrics —and investigations on 
the action of sunlight on cotton, which have ro 
vealed the deleterious effect of small traces of iron, 
are all that can be mentioned of the activities of 
the Fabrics Research Board 


Similar work is being earned out in Canada, 
Australia, New Zealand, South Africa, and in 
certain fields, notably in that of the transport of 
fruit and on the investigation of Empire timbers, 
much has already been done to secure co operation 
between the mother country and the Dominions 
overseas Even tho above brief survey should 
make it suffitiontly clear that the work of the De¬ 
partment of Scientihi and Industiial Research is a 
vital factor in tho prospentv of the British Empire, 
and upon its wise direction and active piosecution 
dejK'nd in large measure our prospects of restoring 
our industries to full vigour, exploiting to the full 
such natural a<lvantagcs as wo ponsess, and, by in¬ 
creased efficiency where we now possess no such 
advantages, recovering something of the position 
we formerly held amongst tho industnal nations 
of the world 


Physical and Mental Development of Children 


I N flpitc of the assiduity with which the growing 
child has been studied within recent years, it 
cannot be said that we know very much about him 
But what we do know, and know with any degree 
of scientific certainty, is set forth in the Report of 
the Consultative (/ommittee on the Primary Hchool * 
recently issued Tho Cummittoe, indeed, has sparcxl 
no pains m securing tho most trustworthy mforma 
tion at present available It has intei viewed 
eighty nine witnesses, it has road a staggering 
number of meraoianda it has examined with 
special care ail evidoneo which can claim scientific 
validity Hence it has treated with special respect 
the opinions of physiologists and psychologists 
Indeed, miith of what is said m the body of the 
Report about the development of the child is based 
on two memoranda whicn are printed in full in the 
appendix The first is by Prof H A Hams on 
the physical development of tlie child, and the 
second by Prof Cynl Burt on the mental develop¬ 
ment of the child 

Prof Burt's memorandum will be dealt with 
first It may he said at once that it is wholly 
admirable It sets forth with great clearness, and 
with no small measure of charm, all that is certamly 
known about tho psychology of the cliild of 
primary school age—all that would receive the 
unqualified support of the author’s fellow psycho 
legists in Europe and Amenca It indicates the 
views that have survived , and these views show 
how far we have moved within the lost thirty yeats 
Thirty years ago, the orthodox creed was largely 
based on biology The belief of what happened 
m the mind was mixed up with a behef of what 
happened m the body and in its remote progemtors 
It was believed that in the growing child certain 
matmets and interests and powers remained virtu¬ 
ally dormant up to a given age, and then suddenly 
woke up and became insistently active Their 
maturation was almost as sudden as their birth 
Thus definite layers of mental life were lead down 
and consolidated, and, on top of these, new layers 

• * The PrlmATy School * (London H M Stationery Office, 1931) 
2t Orf net 
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were su] 3 erimposed First caino the mastery of 
the physical senses, then the control of the muscular 
system (including the muscles of H})eech) which 
give rise to walking, dancing, talking, and con¬ 
structing things with the fingers Then came the 
deveiojiment of memory, and finally the emergence 
of a rapacity to reason 

Mixc^ up with this stratification theory, as Prof 
Burt calls it, is the recapitulation theory, which 
states that the development of the child tends to 
reproduce m rapid and abbreviatefl form the 
evolution of the race He goes through tlie cave 
dwelling penod, the savage peiitxi, and the bar¬ 
barian period He is at various times in tho 
hunting stage, the nomadic stage, the agiicultural 
stage, tht craft stage, and what not 

We no longei hold these views—not in their 
original form at any rate The stiatificatiou 
theory is disciedited by the fact that exiieriment 
has explodo<l the old doctrine of distinct faculties, 
such as memory and reason , and tho recapitula¬ 
tion theory is discredited by the failui*e to find 
evidence for the transmission of ijcrsonallv acquired 
characters Theie is no more reason to think that 
the son of a jxitter inherits the aptitudes and 
interests of a potter (apart, that is, from the influ¬ 
ences of his immediate environment) than there 
IS for believing that the son of a mathematician 
will know tho differential calculus by tho light of 
Nature Indeed, these old beliefs have been 
shattered through their failure to fit in with the 
facts of tho mental life which have l>een disclosefl 
by direct observation and experiment For the 
method of direct study is essentially tho modern 
method 

This 18 an im|>ortant pomt of methodology The 
child’s mind is studied, not by studvung his body, 
his brain, or his pedigree, but by the simple and 
obvious method of studying the thing itself Tho 
facts to be observed and explained are mental 
facts Real progress m the study of mental de 
velopment may be said to have begun when the 
^sycnologist resolutely turned a bhnd eye tc 
the allunng theories of the physiologist or the 
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anthropologist, and began to study the mind ae a 
mind It was Binet who set the investigator on the 
right track His instrument of research was neither 
a scalpel nor a microscope, but a mental test—a 
simple examination question, so devised, so applied, 
and 80 interpreted, as to become at once a means 
of discovery and a means of measurement Indeed, 
all we know with certainty about the mode and 
rate of development of the child mind is a result 
of the direct method of mental testing 

This 18 abundantly evident from Prof Burt’s 
memorandum He shows how, by the modern 
method, it is demonstrated that general mtelligenco 
grows with ago, that the so call^ faculties are all 
mixed up together from the very start, and that 
special intellectual interests and abilities develop, 
though the^ do not begin, at successive ages of 
school life The new findings wholly fail to confirm 
the old theories There is no ground for the old 
behef that memory is stronger at the pinior school 
penixl than at any other nor yet for the old 
bohef that children cannot reason until they roach 
the adolesfcnt stage Children of all ages aie 
found to reason well enough witlun the range of 
their understanding 

Prof Hams s memorandum is casually good of 
its kmd , but is different m kind It has more of 
personal theory and conjecture , it pushes out 
further into the realm of the unexplored For 
this ver> reason, some of his views, interesting and 
suggestive as tliey are, must be accepted with 
caution He lays much stress upon successive 
periods of sprmging up and of filhng out that occur 
in the course of a child’s growth The child mainly 
grows m height at one penod and mainly grows m 
weight at another There are, according to Dr 
Hams, thiee of each period The second springing 
up pericxl, for example, takes place during the ages 
of five, SIX, and seven years , and the second filling- 
out penod during the ages of eight, nine, and ten 
The curves of growth, however (one for height and 
one for weight), which ho publishes in his memor¬ 
andum, afford but shght evidence of these penods 
Indeed, he admits that his inferences are drawn 
from clinical observations rather than from the 
curves of growth 

The existence of this rhythm is not denied , nor 
is the importance that Prof Hams attaches to a 
recc^nition of this rhythm , but what is m doubt 
18 whether it follows such simple laws as his classi- 
flcation suggests A letter is at hand from a 
schoolmaster m Lancashire, who for many years 
made careful and regular measurements of his 
daughter’s increase in height For many years, 
beginmng at the age of three, she grew at the rate 
of two inches a year—one inch in April and another 


inch in October—her stature bemg practically 
constant for the remaining months of the year. 
During the two growing months, she was mentally 
inert, and dunng the two months that respectively 
followed she often succumbed to the various ill¬ 
nesses incident to childhood This, of course, is 
only one case , but other similar ones might be 
mentioned, which at least indicate that the rhythm 
IS to a large extent individual and personal If 
there is a wide wave of tendency over a long 
peiioil, there are many npples on the wave 

Prof Hams shows clearly that sex differences 
appear all along the line, and not merely at adol¬ 
escence Indc^, it has long been an accepted 
fact that in the matter of physiological age. as 
judged by the eruption of teeth, the ossification 
of the wrist bones, and the onset of puberty, there 
18 a difference between the two sexes which at the 
ago of eleven amounts to about two years Ana¬ 
tomically, a girl of eleven is at the same stage os a 
boy of thirteen Her© we find a clash of opimon 
between the physiologist and the psychologist 
While the physiologist proclaims a wide disparity 
between the development of boys and the develop¬ 
ment of girls, the psychologist just as confidently 
proclaims their identity He tells us that neither in 
the level nor in the rate of intellectual development 
18 there any appreciable difference between boys 
and girls There are emotional differences, and 
differences of interest, but no difference in general 
mtellectual power The truth, of course, is that 
each class oif statements is valid in its own sphere 
As boys and girls differ in muscular develop¬ 
ment, they should play apart, as they roughly 
agree in intellectual development, they may study 
together 

Each class of statement ih valid in its own 
sphere , and Prof Harris’s valuable memorandum 
will be read with much interest and profit by all 
concerned with the nurture of the young It is 
illustrated by excellent photographs , it is enlivened 
by wise and epigrammatic sayings , it is abimdantly 
provocative of thought It is only when ho leaves 
ms own temtory and would base psychology on 
physiological facts that we join issue with him 
He says, for example “ All growth and prolifera¬ 
tion on the one Band and all differentiation for 
special function on the other will probably be found 
to be the ultimate basis of a rational psychology, 
whether it be labelled * Gestalt ’ or not ” As a 
pious belief we may let it remam As a gmde to 
psychological research, it seems to anyone who Is 
tamihar with the false clues of the past to stand 
on the same level of usefulness as the project of 
the Laputan philosopher to extract sunshine out 
of cucumbers P B Bau^abd 


Obituary 


Dr Enrico^ Skreni 

rpHE sudden death of Enhoo Serem, at Naples on 
A Mar 1, ends prematurely, at the age of thirty 
years, a career full of scientific use^lness and 
promise Serem had been m oBarge smee 1926 of 
the section of physiolc^ at the Zoological Station 


at Naples, and so was well known to the many 
biologists who worked there To his British physio¬ 
logic^ friends and colleagues he was better known 
from having spent a large port of 1924 m London 
at Umversity QoUege, and from having travelled 
with them to and from the Internationa Cemgress 
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of Physiology in Boston in 1929 He valued hia 
connexion with Great Britain, and his fnends will 
miss hiB frequent and cheerful greetings 

Sereni took the degree of M D in 1922 with 
honours While still a student he had been awarded 
three scholarships for research work which he per¬ 
formed in the laboratory of human physiology in 
Rome After graduation, he obtamed, in competi¬ 
tion, a studentslup from the Ministry of Educa¬ 
tion to work in Italy and abroad This was how 
he came to London, though he supported himself 
here, frugally enough, for a longer period than the 
studentship allowed, by workmg early and late, 
assisting a medical friend, so leaving the days 
free for the laboratory In 1923, he was appomtod 
assistant in the Department of General rhysio 
logy in tlie University of Rome, and m 1925 hbero 
docente From 1926 he gave, every year, m the Uni 
versity of Naples, a course of lectures on physio¬ 
logy for students of medicine and science In 
1926 he was appointed to the position which he 
held when he died Before entenng the University, 
Sereni had volunteered, at the age of seventeen 
years, for rmhtary service, serving as a lieutenant 
and gaimng the Croce di Guerra 

Sereni’8 researches extend over vanous fields of 
physiology His most important work deals with 
anaphylaxis, which he studied from a general bio¬ 
logical pomt of view on men, on vanous animals, 
and particularly on tissue cultures He worked 
more recently on the humoral and nervous co¬ 
ordination in cephalopods and on the behaviour of 
unstnated muscle A V H 


Mr J G Millais 

Mr J G Miixjus, who died on Mar 24, the 
Hixty-sixth anniversary of his birthday, was a man 
of many mterests and talents A traveller and a 
sportsman, who followed big game on the continent 
of Europe, in Afnca, and m North America, an 
artist and a naturalist, who could write discursively 
about the ways of wild life or particularly upon 
specific themes, he unified all these mterests in 
authorship The vanety of subjects of his pub¬ 
lished works IB great, as the standard of his 
desonptions and accuracy is high, yet devotion to 
sport lay behmd most of his wntings 


Millais’ travel books are always interesting and 
contain many acute natural history ob^rva- 
tions His monographs, essential to the British 
naturalist, show a wonderful range of information 
“ The Natural History of British Surface Feeding 
Ducks *’ (1902) was rounded off by two volumes on 
“ Bntish Diving Ducks ” (1913), and m the interval 
he wrote “ The Natural History of British Game 
Birds ” (1909) Amongst mammals, he opened with 
a standard work on “ British Deer and their Horns ” 
(1897) and proceeded to the most important of all 
his books, “ The Mammals of Great Bntain and 
Ireland ”, published between 1904 and 1906 The 
three enormous volumes of this monograph, awk¬ 
ward to handle because of their bulk and weight, 
contain the best complete account of their subject 
we possess Latterly, Millais’ interests concentrated 
upon the flower garden, and amongst his last pub¬ 
lications are “ Rhododendrons and their Hybrids ”, 
a senes of throe volumes running from 1917 to 1923, 
and ‘ Magnolias ” (1927) 

Millais inherited artistic ability from his father, 
Sir John Miilais, and illustratol m full or contri¬ 
buted to the illustration of his own hooks, but his 
fimshe<l drawmgs are inclined to be rather stiff and 
hard m tone, and lack the freedom of line and 
spontaneity which characterise the pencil sketches 
he often reproduced J R 


We regret to announce the following deaths 

Dr J Andorson, formerly follow of the London 
School of Tropioal Modiouie, later professor of 
mefiicmo m the University of Hong kongand recently 
director of the division of medicine in the Henry 
Lister Institute at Shanghai, e^ed fifty two years 
Prof R K Butchart, professor of mathomatios 
m Raffles College, Singapore, and formerly piofessor 
of physics m Wilson College, Bombay, on Mar 30 
Prof W C M Jntosh, F R S , omontus professor 
of natural history in the University of St Andrews, 
di8tinguishe<l by his work in marine biology, especially 
the sysUimatic study of Bntish marine annelids, on 
Apnl 1, aged ninety four years 

{Senator R Nosmi, professor of chemistry m the 
University of Pwa, on Mar 29, aged seventy five 
years 

Prof Hugh Ryan professor of chemistry in the 
University College of Dublin and Chief State Chemist 
t<» the Irish Free State, on Mar 27, aged fifty seven 
years 


News and Views. 


The report of the Court of Inquiry into the loss of 
the airship RlOl over Beauvais on Oct 6, 1930, has 
just been issued (Cmd 3826 London H M Station¬ 
ery Office 2a 6d net) It admits that an exact 
explflmation of the immediate happenmgs leadmg to 
the disaster can never be given, owing to the lock of 
evidence, but by examining vanous hypotheses the 
Court has come to the unanimous conclusion that the 
one presented is the most plausible This is, that 
there was a rapid loss of gas from one of the mam 
forward gas bags, added to a heavmees from a gradual 
leakage of gas due to attntion of fhe bags, probab^ 
greater than was suspected A heavy down air-^ 
ourr^t forced the nose down, and at the same tune 
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may have either caused or accelerated an existing 
tear in the outer envelope The rush of air through 
this, again, may have either initiated or extended 
a split m the inner bag It is known that the wmd 
was variable enough to have buffeted the nose of 
the ship up and down, and the height coxswain, only 
just on duty and fresh to the ‘ feel * of the elevators* 
hewi possibly over corrected on upward dofieotion 
when the downward one caught hun He then lost 
height to a dangerous extent while swmgmg the 
elevators to the other extreme position, but eventu¬ 
ally succeeded m correcting the ship’s altitude 
The further loss of height followmg this appears to 
have been mtentional m an endeavour to make a 
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slow Jiinrli/ig whtn it was roaliaexi that a crash was 
inovitabk 

1'hf (»ther pait of the leport on the loss of RlOl w 
(ievot(Hl to discusHing tho responnibility for the under 
taking of the fliglit to India at that early stage m 
tho Hhip’w di velopmerit It ih (luito tloai that al 
thougl) there were an exceptional number of novel 
ties in (li^igTi, theif' ih no evidence of the failuie of 
any of tboHe having been eithei the chuho of, or oven 
contiibutoiy to, the disanter On the other hand, 
the programme of tlying trials os originally dra>^n 
up by the experts at Caidmgton had been (uitaileil 
Since the ad<htion of the extra bays, the ship bad 
never flown in anything but ext eptionally fine wcathei, 
and hatl never tniruxl out speed tiials The mr 
worfhineHH < ei'tifii ate, uithout winch the flight (ould 
not iuive biH'n undei-taken, waw appalentlv issued 
by the Air Ministry befoie the ropoit by the Air 
winthiness of Airsbijm panel upon whi<h it Khould 
have been based, was even written It is abundantly 
clear that tonsiderntionH of policy were allowtxi to 
overrule all others in deeidmg that the flight should 
take place when it did although tlie blame bos with 
the H^sttm of toiitrolling stith work, rather than 
upon any particiilai mdividual 

On Mai 31 at 11 2am (52pm OMT), Managua, 
tho eapitnl of Nicaragua, was almost eompletely 
tlestioywl by a viok nt eaitlupiake, many of the walls 
left standing aftei the shock and the fuos that followed 
bemg lb town down by stiong aftei shocks on Mai 
31 at 0 15 pm and April 1 at 5 15 a M Tlie piincipal 
shotk lostcMl only a few siHonds EstimatoH of tho 
munher of persons killed range fiom 500 to 2000, out 
of a population of aboiiT 50,000 3’hough groat eaith 
quakes aie rather fiecpient in the t cntial Anieiican 
republics, it is m (Juatomala and Salvadoi that they 
are most serious During the eighteenth and nine 
teenth tentunes, out of 30 veiy destructive emrth 
quakes, 14 (xcuned m Salvadoi, 10 in Guatemala, 
4 m Costa Rica 1 in Honduras, and 1 m Nicaragua 
According to Montossus who has made a detailetl 
study of Central Amonean eartliquakes, the most 
impoitant seismit eentrt^s in Nicaiagua me those of 
Loon and Granada, which are lespectively 34 miU^s 
north and 26 miles south oast of Managua One of 
the few minoi centies in tho (oiintn lies close to 
Managua ^'he most interesting feat ui os of the 
locont earthquake are its brief duration, Uie com 
parative smallness of its area of damage, and its 
occuiToiue m an almost dormant seismic zone 

A OKKAT advance has recently been made m the 
technupic of lodio telephony which promises some 
surprising developments in the neai future The 
International Telephone and Telegraph Laboratoiies 
have shown that it is fiossible to utilise Ileitzian 
waves, the fn^quency of which is more than a hundred 
times greater than the most rapid at present m use 
Tho new method uidises wave ^e^ngths of between 
10 cm and 100 cm in length ins\^[ of the present 
‘ short waves * which he between 10 metres and 100 
metres The properties of the new ^ ‘ micro rays * 
are approximately the same as those of light rays 

No 3206, VoL 127] 


They can be reflected and refracted by devices of an 
optical natum and tiavel m stiaight Imes The 
oui*vature of the earth and the altitude of tho sending 
and leteiving stations are the determining factors 
for tho tlistance of tiansmissiun It is necessary 
that the two stations should he visible fixmi on© 
anothoi Hence high sites will be tho most desiiablo 
m the neighbourhooel of poptJous centies There 
ap]>oars, howevei, to bo no limit to the number of 
lolay stations that can be used A demonstration 
of tho new system was given on Mar 31 between 
otticials an<l engineers on the cliffs at St Margaret's 
Bay, neai Dover, and Blanc Nez, m France The 
speech vibiations were applied to a micro ra<lion 
tube 111 which oscillations of 1,600,000 kiloc>cle8 per 
second (about 17 cm ) wei'c geneiatod Tlie modu 
latod waves woie sent in a straight line by a paiabohc 
lefleitor 10 feet in ihameiei to a similar nflettoi in 
Fiance, where they weie concentiated on the 1*0001 ver 
riio demonstration was entirely successful and jimvod 
the pra( ti( al chaiactor of the micro lay method The 
mctluxl piovides a wave band nine times the width 
of that pi enviously available In addition, os the 
wav< s travel in straight lines and their distance lange 
is restricted, a laigi number of stations can opeiate 
on the saiTK^ wave length and tho present congestion 
of the ether will bo rolievtxl 

The International Tele[)hone and Telegiaph Lnhora 
tones have also to bo congiatulated on a notable 
achievement in the held of facsimile telegraphy By 
the new method, pages of ty|>e, banilwnting line 
drawings, and plans can be tiansmitted nt tho late 
of two sheets a minuto In tho case of typewntten 
sheets (ontainmg five hundreil words, this coiiesponda 
to a Hpeeil of 60 000 words an hour In the pu tiuo 
telegiaphy at jirescmt in use between tho Post Ofllco 
and several continental cities, about twenty minutes 
is letjuiretl for the tiansmission of a single picture 
Ah in the case of other picture telegrapliic systems, 
a device is used m the new mothtKl to scan the message 
m a senes of fine jiaiallel lines with a point ot intense 
light Ihe light rc^flectod from each elementaiy area 
of the sheet is collected and led to a photoelectuc 
cell This cell delivoi-s to an amplifier a signal corre¬ 
sponding m amplitude to the tone value of the picture 
element, put© white giving a largo signal and puie 
block a 7 oro signal At the rocciving station a similar 
device IS used, the message being replaced by a strip 
of photographic papei which is moved continuously 
forwartl with a speed equal to that of the message 
at the tiansmitting end Tlie beam of light is now 
obtained by an argon lamp which acts os a light 
valve The motors operating tho scanning heads 
are control leil by means of tun mg forks A full de 
Hcnption of the methcsl is given m the Electrician for 
Apiil 3 The method is particularly useful for 
telegraphing languages like Chmese, which have to 
be rewritten in some alphabetic language before being 
sent by the Morse code in ordinary telegraphy 

The Marconi Company has received onlers for the 
erection of a chain of wireless transmitting and receiy 
ing stations through the heart of Africa Tho stationf 
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have been ordered by the Administrations of Uganda, ; 
Kenya Colony, Tanganyika, Korthem Rhodesia, 
Southern Rhodesia, and the Union of South Africa, 
and they will be used both for the operation of the 
new Cape to Cairo air route and, in many oases, for 
general communication The apparatus to be mstalleil 
will be for tranamission and reception on medium aiul 
short wave lengths Wlien tliese stations are com 
pleted the trans African aviation service will be the 
most highly organised long distance air route in the 
world, and at the same time internal and external 
oonummications will be greatly facilitated throughout 
the continent Tlie sit-es for the stations are to be in 
the proximity of Kampala (Uganda) , Nairobi (Konya 
Colony) , Moshi, Dodoma, and Mbeya (Tanganyika), 
Mpika and Broken Hill (Northern Rhodesia), Sahs 
bury and Bulawayo (Southem Rhodesia) , Gemnston, 
Victoria West, and Cape Town (Union of South Africa) 
The wave lengths used for wireless communication 
between the aircraft and these statioiiLS will be 900 
metres, and inter aerodrome communication will take 
place on short wa\es For general conimimications, 
special wave lengths have been allotted to the stations 
at Mpika, Broken Hill, Bulawayo, Salisbury, (Jor 
inistoii, and Victoria West, which will be used foi this 
pur^xise 

In f* dispatch from the Peking coiresjwndent of 
the Times which apfieared in the issue of Mai 30, 
attention is directed to the manner in which it is 
alleged, a Hooietv for the Protection of Ancient Relics, 
formed some two oi three >oars ago in Peking, is 
inter|r)reting its functions The scope of the so< lety 
18 wide, foi it covers objetts ranging from works of 
art to fossils It is semi official and has the approval 
of the Nanking CJovoniment Its methods aie said 
to bo the subject of much (nticisin Apparently the 
latest object of its attack is Sir Aurel Stem, whose 
exfiulsion fiom Climesc Turkestan, wheie ho is now 
engaged in exploration is said to be demanded on 
the giounds that while he was raising funds in the 
Ignited States he spoke slightingly of tlio new China, 
and that his funds are too large for his purpose, which 
must have an ulterior and it is presumed political 
object It will be remembered that Dr Roy Chap 
man Andrews expenencexl obstiuction on the return 
of the Fourth Central Asiatic Expedition fmm Mon 
goha, and in the following year the exjieditioii hod to 
be abandoned owing to the delay over the negotiations 
about the conditions on which the expedition would 
bo allowed to proceed and the Chinese personnel to 
be attached to it It is said to have been alleged at 
the time that Dr Andrews's expedition was no more 
than a cover for a search for oil It is scarcely 
necessary for us to defend Sir Auiel Stem from these 
charges, nor the further charge that it was his intention 
to smuggle out of Chinese Tuikestan any antiquities 
that he might hnd Tlie declaration made by him 
before he entered the country, and forwardetl to the 
authorities by the Bntish Ambassador m Peking, la 
a sufficient guarantoo of good faith, were one needed 
Nor IS it necessary to enter into the charge against 
the Amenccm expedition, even if there were any 
evidence before us 

No 3206, VoL 127] 


Thebe can be no question, however, that the ill* 
advised publicity given to the character of the material 
foimd by the American Central Asiatic Expedition— 
the dinosaurs' eggs—and the equally injudiciously ad- 
verti&eii attempts to laise funds by their sale, aroused 
the suKjucums of the Chinese and impressed up(>n the 
less well mforme<l that something of enormous value 
was being taken out of the country It was m pre 
cisely similar circumstances that the recent legislation 
relating to anii((iiities m Egypt was passed If the 
Peking Society is arumntefl, not by a hatred of the 
‘foieign devil but by a genuine desii-o to preserve 
Cliina's ant iquitios for China, this is a [lorfec tly legitim¬ 
ate aspiration, rtcognised as the nght of nearly every 
civilised toiintiv, oven England—^^r at least it will be 
m some ilegroo wlien the new Ancient Monuments 
legislation is m force If this desire is not geniuno, 
as the Tumch col resjioii<l< nt suggests, then an attempt 
should be made to aiiange a moihm ittiudi It is 
admitted that, in addition to oihcial personages, the 
society (oiipists largely of llie officials of universi 
ties, museums, libraries, research institutes, and the 
like A great ileal of arcbeeologjcal ivoik has already 
been caiiied out in China by Euiojieans, and we have 
it on the authority of Pi of Elliot Smith in legard to 
fclie latest and greatest discoveiy of all, the Poking 
skull, that individual (^hinese drawn from the (lasses 
'which com|H)8e the society have lo opeialed whole 
heartcdlv m oTganising the work of the geological 
suivev which led up to the discovery of the skull, m 
the actual discovery and m tliu woik of preparation 
ui the laboiatory with Dr Andeisson Di Davidson 
Black, Prof Elliot Smith lurnself, and other's of non 
Chimse nationality, who have assisted thorn from 
time to time 

Mb Bfrtbam Thomas has licon awarded the 
Foundei's Modal of the Royal (h^igiaphical Soeiety and 
also the Bui ton Memorial Medal of the Royal Asiatic 
►Society, in leiognition of Ins woik of txploiation in 
the Gieat Sandv Desert of Arabia It is also announced 
that Mr Thomas lias accepted the invitation to 
deliver the triennial Burton Memorial Lecture before 
the Royal Asiatic Society on hm return to England 
At the close of the War, Mr Thomas was a |>olitical 
officer in Mesojiotanua and his knowledge of the 
countrv and his understanding of tribal Arab character 
proved of signal service b) the administration under 
Sir Am old Wilson in tlic troubled years winch followed 
After serving in the same capacity m Tiansjordaiua, 
he was selocterl to bo the Fmain lal Adviser and Vizier 
of the Sultan of Muscat and Oman, being the first 
Englishman to hold such an office, virtually that of 
Prime Minister Both m the course of Ins official 
duties and in his leisuie, Mr Thomas has explored 
some thousand miles of tlie Oman coast in his patrol 
boat, wlule hia relations with the turbulent tnbes of 
the littoral have enabled him to jienetrate country 
unknown to Europeans, adding considerably to our 
geographical, etlinological, and lingiustic knowledge of 
Arabia An accoimt of hw last journey appeared in 
the Times only a week or two ago His first two jour 
neya in Arabia, of which the scientific results were pu b- 
hshed m the Oeoffrapktcai Journal, the Journal of the 
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Hoyal Anthropological fnsttUUe, and other periodicals, 
have been pronounced by competent authority to be 
the moMt important and extensive piece of geographic 
cal exploration earned out since the War 

Thjc varK)us organisations connectcxl witli research 
in the textile industries have now reached the stage 
where much of their work is suitable for direct apphea 
tion to the immetliato problems of the mdustiy itself 
The recent Report of the Count li of the Woo! Industries 
Research Association (formerly known as the British 
Research Association foi tlie Woollen and Worstetl 
Jnilustnos) gives a concise summary of the application 
of the work of that Association to woollen and worst-otl 
spinning and tu tlyeing and hnishing procosHes The 
Association lias, during the jiast >ear, continued 
fundamental research on biological, chomical, and 
physical )>roblems It has also devoted much time 
to the examination of the inliorent characteristics of 
the wool fibre, its rcsporise to processing, and the 
possibilities of its utilisation in directions which are 
as >et undeveloped The report records that in the 
course of eh etneal investigations, methods have bc^en 
devised for the prevention of electufication dunng the 
processing of wool, and that the use of wool as an 
(slectncal insulator has now become an accoraplishod 
fact It further ailds that not inconsidcrablo (juanii 
ties of worsted \arn have recently left Brmlford to 
be omphnod for eloitncal insulation puqmses m 
cable manufacture There is much scopes for this 
research association, and if its new metlmd of financial 
support by means of a voluntary levy on the tnclustry 
becomes leally siicct^sful, its utility to the wool 
textile mdustiy should be considerably enhanced 

Thk Journal of the National Institute of Industrial 
Psychology, Vol 6, No 5, contains an account of 
“ The Organisation of Works Transport ”, an invosti 
gation carnwl out by Messrs L I Himt, W H 
0*N Manning, and O H Miles The problem (on 
fronting the iiivostigatois was one of hand trucking 
m a machine producing works housed in an anti 
quated building The whole transixirt system was 
carefully studied The fluctuating demands of 38 
departments and the irregular flow of production 
along 231 < onnecting routes were considered Sources 
of delay weio noted, and a comprehensive scheme of 
reorganisation imtiated , this comprised the ole»si 
fymg of routes and their oo-ordination imder a 
oentral transiiort office A system of circuits, com 
bming all routes, except those with the heaviest 
loads, enabled a scheduled service to the depart 
raenfcs to be maintained Very definite results 
followed the introduction of the scheme The 
economy of labour amounted to 60 per cent, one 
man handling 50 instead of 20 loads, labour costs 
were reduced by 40 per cent, vet labourers’ earnings 
rose, and an efficient, flexible transport system 
replaced the old cumbersome one This experiment 
has been mdustnally sucoeayful, but its soientiflo 
value 18 considerably redact by the number of 
vanables that have been introduced The arrange 
ment for a bonus payable on individual output and 
woriemg tune follows on in the Ta^or Gilbreth tradi- 
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tion and perpetuates the same fallacy In spite of this, 
however, many interesting points emerge, and Mr 
Hunt’s exposition is admirably concise and lucid 

Mb S Mobbxs Bowkb, of Langley Terrace, Oakes, 
Huddersfield, is asking for help m extending a statisti* 
cal inquiry into the frequency of thunderstorms m the 
British Isles m wmter, which was originated by Mr 
C J P Cave ID 1910andwasconcluded in March 1929, 
to a similar inquiry for the six months April to Sep¬ 
tember What 18 retiuireil is a note of the place, date, 
and time of occui rence of thimder, Ughtmng, or hail, 
with the direction m which the hglitning was seen 
Atlditional details, such as the time of commencement 
of very heavy ram or hail, sliould such occur, and 
of the direction of movement of any well developed 
storm, would be welcome Thunderstorms sometimes 
move across the oountty along a definite ‘ front ’ that 
iH to say, if crosses aro marked upon a map showing 
where storms occurrotl at a particular hour, those 
form a nearly continuous chain, when similar in¬ 
formation IS sliown for a later hour, a similar chain 
of crosses is normally shown, but dis]>lac©d from the 
position that the first chain occupitxl Phenomena of 
this kmd are readily studied by professional meteoro¬ 
logists at the Meteorological Office with the aid of 
synoptic weather chai^ta But it is only on a small 
^umber of days in the year that anything of this 
kind 18 to be found on the synoptic charts Numer¬ 
ous storms, moio oi less isolated, often occur both 
in winter and summer They may travel or lemam 
neaily stationaiy thioughoufc their life history , in the 
latter case esjiecially they often lie too far fiom any 
official reporting station for their occurrence to be 
noted officially It is esi^ocially in regard to this class 
of stonn that an organised inquiry is of value, and 
until such on inquiry has provided a reasonably com¬ 
plete statement of the facta, there is little pro8}>ect of 
being able to give a satisfactory general account of the 
thimdoretorms of the Bntish Isles 

Thk arrangements for the Biitish Chemical Plant 
Exhibition to be held on July 13-18 at the Central 
Hall, Westmmster, in conjunction with the jubilee 
celebrations of the Society of Cliemic^l Industry, 
regarding which a prehminaiy announcement was 
ma^le m Natukk of Jan 17, are inakmg rapid progress 
About forty firms have already booked space, and since 
these include most of the important firms m the Bntish 
chemical plant mdustry, the success of the exhibition 
IB assured The exhibits will cover the whole range of 
the industry The arrangements which the Chemical 
Engmeermg Group of the Society of Chemical In¬ 
dustry 18 makmg for the Section showing, on a co¬ 
operative basis, the work of the various research 
associations and of the Department of Boientifio and 
Industrial Research ore also well advanoed The 
soheme. is being supported by the Department, which 
will be represented by the National Phymoal Labora¬ 
tory, the Chemical Research Laboratory, the Fuel Re¬ 
search Board, the Forest Products Research Labora¬ 
tory, and the Building Research Board The research 
associations dealing with the following mdustnes will 
oo-operate boots, shoes, and allied trades, oast iron , 



April 11,1931] 


NATURE 


667 


leather, Imen, non ferrous metals, pamt, colour, 
and varnish, rubber» wool There will be three mam 
groups, dealing respectively with (1) matenals used m 
chemical engineering, such as metals, fabrics, etc , (2) 
chemical plant and associated equipment, mcludmg 
that employed on fuel, and (3) testing apparatus and 
standardisation 

So long as mountam peaks remain unsealed by man 
there will be found hardy adventurers to attempt 
them, for the glory of achievement as well as for the 
valuable scientific data which well organised expedi 
tions afford In 1024 there was the last Everest 
expedition, which ended so tragically with the 
death of Mr G L Mallory and Mr A C Irvine 
Last year saw the attempt on Kanchonjunga Icwl by 
Dr liyhrenfurth, when the cLmbeis reached Jonsong 
Peak (24,344 ft ) Now we have a British expedition, 
consisting of Mr F S Sniythe (leader), Capt E St 
J Bimie, Dr R Greene, Mr R L Holdsworth, and 
Mr E E Shipton, which will attempt Moimt Kamet 
(25,447 ft ) According to the Times of April 4, the 
party left Venice on that day for India Mount 
Kamet is m the Gharwal District of the United 
Provinces and is m the Zaskar Range, a northern 
branch from the main Hmialayan oham The 
approach to Mount Kamet will take the expedition 
across the watershed separating the pnncipal sources 
of the Ganges, to the glaciers above Gangotn, which 
IS t-o the east of the mam peak, and it is exf>eoted to 
obtain valuable topographical, physiological, botani 
cal, and other data and useful climbing experience 
There ha\e been several attempts on Moiuit Kamet 
in the past, the last being in 1920, so the present 
expedition should have the advantage of knowledge 
of local conditions 

Thk great heights of many of tlie blocks of binkimgs 
recently erected in America and pictiirosr|uely called 
skyscrapers has led to the development of high speed 
lifts In the Wcstxnghouse InUrtiaii<mal for the first 
quarter of 1931, a description of Carew’s Tower, 
Cmcmnati’s largest structure, is given It combines 
a 48 story office buildmg, a 28 story hotel, a 26 story 
garemje, and many retail shops Three floors m the 
office building are reserved exclusively for doctors and 
dentists Forty one lifts are required, mcludmg six 
of the fastest m the world, to make life m this self 
contained city possible The express lifts move at a 
speed of 900 feet per mmuto, which is a little greater 
than ten rmles per hour The speed of the local lifts 
IS 700 feet per minute The hotel contains a thousand 
rooms and is served by mne lifts, six passenger and 
three service There are three large motor-car lifts 
serving the parkmg garage Their speed is altered 
by varying the applied voltage, thus eliminatmg 
mechanical gear T^ey can make a flight up the 25 
floors in about half a minute The stores use lifts 
moving at 450 feet per minute At still slower speeds, 
dumbwaiters, sidewalk lifts, a 12 5 ton hydraulic hft, 
and an observatory tower hft operate At speeds of 
500 feet and above it is practically impossible to read 
the numbers on the vanotus floors Lifts for speeda 
up to 1200 feet per minute are being designed, and 
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at present there seems nothing to stop still higher 
buildings and still foster lifts from being constructed 
A descnption of the lifts used to carry the students 
from one lecture room to another m the University 
of Pittsburgh, which is 40 stones high, is also 
given 

Sevbrax special problems have ansen m connexion 
iVith the supply of direct ourrout to traction systems 
Two solutions are m use anti they are advancing m 
widely diverging directions In Amenta, the method 
of converting alternating current mto direct current m 
the automatic substations is to use machinery of the 
rotating converter typo In Euro^io the use of mercury 
arc rectifieiH is rapidly oxtentling In a pajiei read to 
the Institution of Electrical Engiuooni on Mai 12, by 
J W Rissik and H Rissik, the b|)©cial requirements 
of traction ojwratiou were outlined and the present 
state of development of the ironclad re< tifior for 
tiaction use, as reflect^ed in its applications in convert¬ 
ing substations on the Continent, whs described Suice 
the Wai, the use of roctihers in Geiman^ has extended 
very rajudly The whole of the Beilm city and sub 
urban railway system is supplied by rectifiers in 47 
substations, 31 being coni rolled from a eiiatance The 
German feeioral railways have adopted the rectifier 
as the standard equipment foi traction substations 
The development of rectifiers in Arnei ica has been 
comparatively slow, the rectifiers manufactuied there 
are geneially designwl in accoi dance with the latest 
Euro]>ean j)ractice In (ireat Britain the increased 
demand has stimulated manufactiirors to compete 
with foreign firms by impioving then ili^signs The 
authors believe that in the scliomo of general i ail way 
electiification which will eventually be earned out la 
Gieat Biitain, rectifiers will be useil, if not exclusively, 
then very largely They think that m the next decade 
Great Britain will be placed in a position comparable 
with that which now obtains in Germany 

Writino on “Chemistry os a Career”, in the 
AlumnuH Chronicle of the University of St Andrews, 
Prof John Read remarks on the current tendency in 
cerium secondary or public schools to can y specialisa 
tion too far with apt pupils This tendency appears 
to be largely a ree^xinse to the reciuiromenta of some 
of the universities in their entrance scholarship 
examinations Hence many such pupils acquire little 
or no knowledge of biology, whilst ot hers are deficient 
m English, modem languages, mathematics, and 
other fundamental subjects Prof Read wisely ad¬ 
vocates that a pupil should be restrained from m 
ordmate specialisation, until he has secured the neces¬ 
sary basis of a well proportioned general education, 
and he supports the adoption of a broader test of m- 
telhgenoe and ment than that now imposed on 
scholarship candidates In the same article, Prof 
Read explains the complex nature of the chemical 
profession and surveys the prospects which confront 
entrants He pomts out that chemistry provides a 
multitude of diverse profeesmns, rather than a smgle 
homogeneous profession, and that in doing ao it 
provides scope for all sorts and oonditions of chemists 
Just as it IS difficult to legislate effectively for the com- 
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plex racial afwociation iif the British Empire, so the 
complex corporation of chemists is unable to safe 
guard tfie intoresis of the profession in a generally 
acceptable inniiner Whilst specialisation at an early 
stage IS un(l(?sirable, it is nevertheless essential later, 
and it la evident that at present there is no over 
prodiwtion of chemical specialists of first class ability 
On the other hand, it is difficult to find o|:ieniiigs in 
chemioal industry for men of second class attnin- 
ments or for \vomon chemists possesaing the highest 
c^ualihc ations Prof Reml pays a deserved tribute 
to the Into Lord Mohhett’s policy in advancing the 
career of industrial s( lence , in a scientihcally organ 
ised chemical coqioration with traineii chemists m 
the highest administrative positions and on the board 
of control, the chemist is no longer the factory ‘maid 
of all work ’ pjX])ansion of schools of organic re 
searcli in the British univt'rsities m response to do 
mands formulated under the shelter of the Dyesluffs 
Act has also o])oned attractive and useful scientific 
careers 

Thk biologK al interests of t)ie (ialapagos Islands are 
so many that it is strange that no thorough ovplora 
tion of tlicir inhabitants had been carntnl out since 
Charles Darwin made them famous, until the islancis 
were visited by the expedition, planned by L M 
Loomis, formerly director of tlie C'alifr)rnia Academy 
of Hfiences, whicli remaintxl in the field foi more 
than sevonieen months during 1905 6 An account 
of the work of the expedition, by Joseph R blovm 
now appears as one of the Ocwitwnal Papers of 
the Call forma Academy of Hciences, under the 
title “Log of the Schooner -4cndf»iv“ It is an 
interesting story The study of the land tortoises, 
of winch 296 specimens wore collected showed that, 
contiaiy to belief, thej still inhabite<i all the islands 
in the archipelago from which they were formeily 
known (exc(?pt (’harks Island), and that they even 
existed on islands where they were never before^ 
observed But many minor biological points attracted 
the attention of the ox})lor©rH The tameness of birds 
and lizards was remarkable^ both would come to pick 
up crumbs dropped beside the observer, both, alas I 
were rewarded hv being killed with a switch The 
lack of sensitiveness [KissesseKl by lower animals was 
well shown when, on a lizard’s tail being severed by a 
knife, J-he animal did not move until, seeing the 
wriggling sevoreil portion, it turned about and grabbed 
it 08 if it wore a foreign object Land iguaneis were 
common on Narboi*ough Island and occurred over the 
wholo area, even to the nm of the crater at an altitude 
of 5(K)0 feet , and the wild goats on Hood Island, 
feral liescendants of domestio stock, quenched their 
thirst by drinking sea water on the beach 

At the meeting of the London Mathematical Society 
on Thurwlay, May 14, at Burhngton House at 5 f m , 
Prof J E Lennanl Jones will deliver a lecture on 
“ Quantum Mechanics of Atoms and Molecules ” 
Members of other scientiflcff^cieties who may be 
interested are m\ ited to attend 

His Majesty the Kino has boon pleased to approve 
the award of the Royal Medals bf tho Royal Geo- 
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graphical Society as follows Founder'a Medal to Mr, 
Bertram 8 lliomas, for hm geographical work m 
Arabia and successful crossing of the Riiba el Khali, 
Patron's Medal to Rear Admiral Richard E Byrd, 
U S N , for his exjiedition to the Antaictic, and his 
flights ovei both north and south poles 

The first of a senes of demonstrations of liorticul 
turai machinery is announceci m the Mar 26 issue of 
the Ministry of Agriculture s weekly publications The 
trials took place re(>ently at Pinhoe, Devon, on a mixed 
fruit plantation kept in a high state of cultivation 
The implements useti were the Simar Rototiller Nos 
3 and 5 and the ‘ Monotrack ’ motor cultivator, tlie 
Planet Junior (ganlen tractor), the Gravely motor 
cultivator, and the Aut-o Culto luoUir cultivators, two 
tyyies of the latter machine bomg usc<l, one fitted with 
tines and the other with a ‘ one way’ plough All 
implements, except tho Simar 6 and the Auti> Culto 
motor With plough, earned out cultivation between 
strawberry rows, the distanco between tho rows being 
about 2 ft 6 in Later in the day all implements 
except tho Auto Culfii plough woiked among rasp 
berry canes, the width cultivated being abiiut the 
same (2 ft 0 in ) Tho Auto Culto ploughed on land 
from which broccoli rrop hatl been taken The demon 
etrntion, which was very well attended and camod 
out under favourable weather and soil conditions, 
proved entirely successful, all implements workmg 
Hiif cess fully 

The subject selected by tho Exhibition Committee 
for this year’s exhibition at the Royal Institute of 
British An hi tec cs is “ Tho Architecture of Modem 
TiaiisjKirt ’ It will consist of jihotographs, drawmga, 
and models of architectural and des'orative subjec ts 
coTuiected with modem transport, and is intended to 
illustrate the latest developments lioth in Eurojio and 
America The types of work will include railway 
stations, signal boxes, various types of railway coaches, 
docks, harbour works, canal power stations and locks, 
liners and yachts, bus and < ooch stations, garages and 
filling stations, trams, buses, charabancs and private 
cars, bridges and viaducts, pylons, traffic control 
stations, hangars and aerodromes, aeroplanes and air 
ships, lifts and moving stairways Tho exhibition will 
be formally o{>ened by Mr H G Wells on April 21, 
at 3 PM, and it will remam open until May 22 
Admission will be fro© 

Another of the well-known and valuable catalogues 
(No 443) of Messrs Bernard Quantch, Ltd, 11 
Grafton Street, W 1, lias reached us It gives the 
titles of, and in many nistcmc.es useful bibliographic 
notes upon, upwanls of ISOO works on botany, agri 
culture, forestry, frmt culture, gardens and ganJening, 
herbals, early medicine and surgery, tobacco, etc , apd 
should be obtained by collectors 

Messrs Dulau and Co , Ltd , 32 Old Bond Street, 
W 1, have just issued Catalogue No 183 of some 695- 
second-hand books on gardening and botany, including 
matena medica, pharmacy, perfumery and scent, from 
the librariee of the late Mr E M Holmes, curator o! 
the Museum of the Pharmaceutical Society, and the 
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late Mr W Davis, collector for Messrs Veitch The 
same firm has also circulated a short handy list of 
useful books on gardening Both catalogues may be 
had free of charge on application 

A CLASSIFIED list of Bocond-hand uistruments has 
recently been published by Messrs C Baker, 244 High 
Holbom, London, W C 1 The list is divided into 
ten sections, comprising microscopes and cognate 
apparatus, surveyuig instruments, astronomical instru 
ments, spectroscopes, projection apparatus, including 
lanterns, slides, and projection microscopes, field 
gleusses, chronometers, anemometers, thermometers, 
barometers, balances, hydrometers, vanous kmds of 
physical apparatus, such as polanscopes, voltmeters, 
and galvanometers, and photographic apparatus 
Apparatus can also be had on apjiroval or on hire 

Applications are invited for the following apjKnnt 
ments, on oi before the dates mentioned —A sugar¬ 
cane mycologist and a research assistant each at the 
Agricultural Research Institute, Pusa India, for 
research into mosaic and other diseases of sugar cane 


—The High Commissioner for India (General Depart¬ 
ment), India House, Aldwych, W C 2 (April 20) A 
lecturer in geography at the Portsmouth Municipal 
College—The Secretary, Offices for Higher Education, 
Municipal College, Portsmouth (April 25) A lecturer 
in metallurgy at the Bradford Technical College— 
The Principal, Technical College, Braxlford (April 30) 
A lecturer in philosophy at Armstrong College, New¬ 
castle u|>on Tyne—The Registrar, Armstmng College, 
Newcastle upon Tyne (May 2) A draughtsman under 
the Muiistry of Agriculture and Fisheries—Tlie 
Secretary, Civil Service Commission, Builmgton 
Gardens, W 1 (May 7) A chief research worker in 
the Nutrition Research Laboratories of the Indian 
Rosearth Fund Association—The Secretary, Indian 
Researtih Fund Association, Simla, India (Juno 1) 
Teachers of wocnlwork untier the Kent Education 
Committee—The Director of Education, Springfield, 
Maulstone A handicraft teacher (wootl ami metal 
work) under the Norfolk Education Committee The 
Secretary, County Education Office Stracp\ Road, 
Norwich 


Our Astronomical Column 


Comets—Prof G van Biesbroeck records, in Pop 
Aatr for March, a remarkable increase of light m 
comet Sohwassmonn Wachmann (1), which passetl pen 
helion nearly six years ago, and is now more than 
seven units from the sun In the middle of January, 
its magnitude was 17^, but on Feb 11 it had risen 
to 124. thus showing a himdred fold mcreose m the 
light There was a somewhat similar, but less intense, 
outburst m December 1029, the magnitude then rising 
from 17 to 13^ Both the outbursts were short 
lived, the additional light fading after a few days 
It would seem that the cause of the outbursts must 
be sought m the comet’s nucleus, rather than m the 
sun , but Its nature remains a mystery A some 
what parallel case was presented by the two successive 
outbursts of light of Holmes’s comet, at its hnit 
apparition in 1892 That comet was, however, much 
nearer to the sim, less than throe units 

Prof van Biesbroeck continued his observations of 
tliree other comets during February Steam’s cornet 
has now been observetl for four years, and is distant 
from the sun 11^ units, establishing a record iii that 
respect Beyer’s comet xs stiff of mamitude 14^, and 
promises to be visible for several months more 
CJoraet Tempel (2) has been observed for six months, 
but 18 now lost m the sun’s rays 

Prof Nakamura gives some more details, m Kwasan 
BiUleitn 192, of the object that he discovered last 
November it was called comet 1930 g, but it may 
be a minor planet, it looked quite sharp on some 
days, but on others had a nebulous appearance 
Positions ore given for Nov 16, 17, and 18 , plates 
were exposed on it until Nov 28, but it faded rapidly, 
and no images have yet been detected after Nov 18 

The search for Kneke’s comet has been fruitless, 
It must now be left to southern observers to pick it im 
after perihelion passage, which occurs 90 June 3 It 
will be too near the sun until then to make detection 
possible 

I>lstancet of the Cepheid Variables —ery wide use 
has been mode of the principle, first discovered by 
Prof H Shapley and his ossistonts^r tliat the penoa 
of variation of a Opheid gives a measure of its ab^lute 
magnitude, and consequently of its distance The 
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distances of the globular clusters and of the spiral 
nebulse are chiefly based on this metluMl The 
graduation of the scale ol absolute magnitudes 
involves the finding of the distances of the nearer 
Cepheids , this is a difficult matter, os they are too 
distant to obtam accurate trigonometrical jiarallaxes 
Estimates were made from their proper motions, but 
as these are small, it was known that the adopted 
values are subject to correction Ast Jotir , No 951, 
ccyntarns a new discussion of their distances by B P 
Gerasimovic He redeteninines the proper motions 
with the aid of recent catalogues, and also makes 
some use of the radial velocities, using the radial 
motion duo to galactic rotation m the same manner 
that Dr J S PJaskett has done for the R and O stars 
He finds that for stars with pencMl 4 days, Sliapley’a 
absolute magnitudes need to be mcreased (that is, 
made famter) by 0 9 magnitude, while for 8 day and 
16 day periods the increases are 0 8 and 1 2 magni¬ 
tudes He adopts 1 0 magnitude m the mean as the 
average increase needed for the Shapley absolute 
magnitudes This implies that distances found from 
the Shapley c-urve need to be reduce m the ratio 
0 631 to 1, or about 6 to 8 RE Wilson hod suggested 
0 7 to 1, which is m fair accord , but the muca more 
drastic reduction of Shapley’s clistancos in the ratio 
of 0 13 to 1, suggested by Curtis, Kapteyn, and von 
Bhijn about ten years ago, is shown to be unprobable 

Pluto—A further article on Plut^o by Prof H N 
Russell appears both m the February number of the 
Soientxfic Amencan and the February number of the 
Journal of the Royal Astronomical Society of Canada 
It describes the barycentnc orbit, deduced by Nichol- 
son and Msyall as a simple method of allowmg for 
the greater x>art of the action of the other planets 
upon it Their period is 247 69 years, which is bo 
close to IJ times Neptune’s perioci that it will need 
on mterval of some 40,000 years to elapse before 
Pluto and Neptune are at their minimum distance 
from e€ich other The work of Nicholson and May all 
indicates that Pluto’s mass is probably comparable 
with that of the earth Prof Russell notes that if 
Pluto’s albedo is the same os that of the lunar mwa, 
its diameter would be about equal to that of the earth« 
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Research Items 


Ancient Man tn the Gipping-Orwell Valley —The 

Proc-eedingn of the Prehintonc Society of Keust Angha 
for 1930, vol 6, pt 3, contains a study of the deeply 
burietl deposits of the non tidal valley of the Gipping 
above Ipswich and the tidal part of the valley of the 
Orwell below Ipswich These deposits ho m deeply 
cut and steep sided channels, hlletl apparently with 
glacial material buritnl beneath the deposits lying on 
the floor of the present valley They are evidently of 
high antiquity {I ) The Gipiimg Valley (1) After 
the retreat of the ice which laid down the Upper 
Chalky Boulder Clay (third glotual epoch of East 
Angha) and while t limatic conditions were still severe, 
Aungnacian peoples were living in the valley After 
wards 11 ft of gravel was laid down, with an increase 
of cold conditions It is possible that one beii repre 
senta the fourth gliunal epoch of East Angha, and that 
tlie flint implements it contains were swept down and 
rodepositod over the slightly It^ss old implements found 
beneath (2) The Flixid Plain Terrace In ascending 
order are encountered (a) a Combe Caj>elle floor of 
Early Mousteriaii ago, (6) Early Solutroan, fine flmt 
blades in loam belonging to the third inter glacial 
penotl below lood Plain gravel Mammalian bones, 
among them the mammoth, belong possibly to this 
horizon (3) Tlie gravel of the Flood Plain Terraco 
of post Early Solutrean ago contains a large number 
of derivative flakes and implements, to be associated 
witli the passing away of the fourth glacial epoch, 
tlie Boulder Clay of which contains implements of 
upper paluiohthic type (4) The beds above the Floocf 

Plain Terraco From the loamy peat deposit have 
been recovered a number of long, thin blades of flint 
probably of Magda Ionian age (II ) The tidal portion 
of the Orwell Valley O\orlying the basal gravel is 
a bed of compact i>eat from whicfli it is probable there 
came a skull comparable with the Tilbury skull and 
possibly lontomporury with the Combe Capollo type 
of implement Above the lower peat is a shm^y 
gravel eapjied by wat and mud m alternate layers 
From the base of the alluvium probably came imple 
ments exhibiting aflfimtieH with the Magdalenian In 
both the Gippmg and Orwell valleys the neolithic 
period is represented, both geologically and archroo 
logically only in the superficial beds 

Song of the Skylark There have been many 
opinions expressed os to the length of time occupied 
by the song of a skylark Opinions would have been 
fewer and more consistent hod each observer taken 
the trouble to time more than a thousand songs, as 
Noble Roll in did before writing a short paper on the 
subject {^^cottiAh Naturaltst, 1031, p 47) Variations 
m length occur acconling to the time of day, the 
month of the year, and the idiosyncrasy of the birds 
theinselvt5H, so that the range runs from 1 to 19 
minutes But the average length wets only 2 22 
minutes A senes of graphs illustrates time variation 
in successive songs, the average length of song for 
each montli (ranging from IJ mmutes m July to 
3 minutes m Septeml^er), and the percentage occur 
renoes of vanous song lengths m different months 

Intelligence of a Raccoon —Experimental tests 
mode by Prof Wm McDongall with the object of 
discovenng whether n raccoon was capable of fore 
Bight are recorded m a Datly Science BvUetxn issued 
by Science Service, of Washington, D C The animal 
wae trained to look in a bojt'for food Then a latch 
was put upon the box, pivoted on a screw so that a 

K t push m the right direction would release the hd 
raccoon having unsuccessfully tried to raise tlie 
latched hd, m a few seconds opened the latch and 
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secured the food One by one, other latches were 
added, each new latch m the senes holdmg the one 
attachfxl previously, so that each hod to be released 
m order before the next could be moved Thus a 
complicated senes of 24 latches was built up, extend¬ 
ing all round the box After the first few attempts, 
the raccoon never attempted to reach the food 
directly, but attacked the latches at once , and so 
otficiont did she become that she was able to meuiipu 
late the senes of 24 and open the box ui a few seconds 
When some of the aones were left open, she would 
pass them by untouched, in order to proceed to the 
closed latches Prof McDougall, wliose full report 
will appear in the Journal of Comparative Psychology^ 
regards the behaviour of the raccoon as showmg that 
its actions were governed by foresight of the result of 
the actions 

Bactena in the Sea —Miss BltKlwen Lloyd in her 
paper “ Ba.cteria of the Ulyde Sea Area a Quan¬ 
titative Investigation ( Journal of the Marine 
logtaii Assoemtton of the Omted Kingdom^ 16, 3, 1930) 
summarises her results of sampling three stations at 
regular intervals over a period of one year, together 
with further occasional samples from other localities 
The stations chosen were at Loch btriven, Loch Long, 
and Greenock, representing areas respectively free 
from pollution, mo<lerately free, and highly polluted 
The apparatus used for vertical samifling is simple 
and the technique for the routine woik follows as 
nearly as possible the procedure recommended by 
the American Society of Bacteriologists for standard 
examination of water, with some modifications The 
incubation temperature was lower by some six to 
twelve degrees than that usually employed, m order 
to encourage the growth of true water bactena and 
to discourage other bacteria which thrive at higher 
temperature The counts were made directly and 
the dilution method was not used The largest 
number of lioctena was found in the surface waters, 
decroasmg with increasing depth until, at the bottom, 
tliere was a slight increase The numliers wore 
remarkably constant throughout the year for all 
layers, with only shglit evidence of rhythmic variations, 
except at the surface, where the numbers fluctuated 
considerably In the day tune the bacteria at the 
surface are irregular m number , but m the lower 
levels there is a slight uicrease during darkness Loch 
Striven and Loch Long are very free from pollution, 
but m Cumbrae Deep and m the estuary off Greenock 
the numbers are high, with a large proportion of what 
are presumably coliform bactena 

Alcyonana of the Faroes — The Alcyonana of the 
Faroes are for the first time doscnbetl m detail by 
Dr P L Kramp (“ Zoology of the Faroes edited 
by Ad S Jensen, W Sundbeck, and Th Mortensen 
1930 Vald Pedersens) Six species of Alcyonana 
are known from the Faroes, all mamly Ixtreal, and 
from the deeper water, about 400 660 metres around 
the Faroe plateau, five more ore added The two 
littoral species Alcyomum digttatum and VtrgtUarxa 
mtrabilis are very common, having their principal 
area of distribution south of the Faroes , but they 
are also found somewhat farther nortli Alcyonxum 
likes a hard bottom and V%rgtUar%a hkes a soft l^ttom 
No species with distinctly northern distnbution has 
been found on the Faroe plateau The gorgouaoean, 
Stenogorgxa borealis ^ was named, but not desonbed, 
in 1916 by the late Prof Jungersen in “ Conspectus 
Faunie Groenlandicoe ** Dr Kramp, who has examined 
all Prof Jungersen’s material, now deecnbee tins 
species m detail with good figures It differs from 
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Other speoiee of the genus m the tentacles being always 
completely destitute of spicules, but it closely 
resembles them m many other ways and undoubtedly 
belongs to this genua 

Hafinesque’i Types of Helices —H A Pilsbry 
(Proc Ac^ JSat Set , Philadelphia, 82, pp 321 326, 
1930) discusses the types of Raimesque’s genera of 
Hehoes Raflnesque published in 1818 a list of generic 
names, without descnptions or speoies, whi^ was 
therefore of only histone interest The terrestrial 
genera were Ltmax^ Helixr and seven new genera 
which he described m two papers, one m 1819 and 
the other m 1831 Mr Pilsbry considers each genus 
m turn, and indicates the species he considers should 
be taken as the typo for those genera which arc held 
to be valid For the genus Aplodon with three nodose 
whorls no satisfactory explanation beta hitherto been 
forthcoming, for, as Mr Pilabry points out, there is no 
shell in Kentucky (tlie area from which Rafinetjque 
collected) which offers the slightest approach to the 
descnption But if it be supposed that Raflnesque 
had a stray marme alioll among his Kentucky collec 
tions, the case becomes clear, for the descnption 
applies perfectly to the common species Mwiidua 
rtiodtdiie (L ) from Florida and tho West Indies 
Mr Pilsbry is vi no doubt as to the identity, and as 
Aplodon IS pnor to Modulua^ he suggests that the 
generic name of the common maruie shell be chongotl 
accordingly 

Fresh-water Diatoms —The survey of fresh wator 
Baoillariales of Devonshire by G T Harris {Tram 
of the Dev Assoc for tho Advancement of bcionce. 
Lit, and Art, 1930) represents a largo amount of 
work, extending over four or hve years The held is 
one to whicli little attention has boon paid and it 
would be mterostmg to know how survey'i of other 
coimties would compare with Devonshire Harris 
records 232 species from Devon, whilst West and 
Fntech in the last edition of ** Freshwater Alg® 
say that about 260 species occur m the British area, 
which suggests that either Devon is extremely rich 
in 8j>eciea or else that the tcHal number for Britain 
should 1)6 considerably higher In connexion with 
this, it may be significant that Hams finds the 
majority of the species more or less indifferent to 
habitat, so that it is possible that the diatom floras 
of different parts of the country might show less 
variation than is found m tho case c^f other groups 
of plants Ab the number of speoies of diatoms is so 
largo, tho author is certainly wise, at this stage, 
to limit the records to well defined species and not to 
multiply the number by including doubtful species or 
by taking into account varietal differences 

Significance of Relative Sexuality —Max Hartmann 
gives an interesting survey of the ]>o88ible influence 
of external and internal factors on sex determination 
in Thallophyta m Die NaturwvMenachafien, Heft 1, 
1931 The facts brmg out clearly the bi sexual 
potentialities of the sexual cells or gametes, but the 
fact that one sex always dommatea, suggests that 
some realising factor is superposed, so that, regardless 
of external factors, any sexual cell has a definite 
tendency t^owards a particular sex Tho realising 
factor may be unequally distributed at meiosis, a 
cleea- example of which is Qonxum peeforoZe, m which 
the four-celled ooenobium is built up of two cells of 
male tendency and two of female In this, and m 
the majority of cases, the sex appears to be fixed, 
though in some cases tlie sexual cells may occur m 
such close relationship to one another that it would 
be interesting to know what determines the behaviour 
Examples of AMya amencana have bqen observed 
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m which the anthendial tube ori^ated from an 
oogonium, and also others m which an anthendial 
tutie, after fertilising an oogonium, grew on and 
produced a terminal oogoniiun Very interesting, 
from this point of view, is tho work of Hartmann on 
Ectouirpus siliculosvSf and of Jollos on Dasycladus 
cZorcr/ormts, where, by testing the gametes from 
different plants m \anoiiH combinations it was 
shown that not only could they be grouped os male 
oi female, but these groups could be subdivided 
according to the intensity of the sexual tendency 
Still further, if gametes of the same sex but of 
sufficiently different intensities were brought together, 
tho gamete of weak intensity might actually behave 
as one of the opposite sex and copulation take place 
These two algir present a good illustration of the bi¬ 
sexual potentialities of sexual cells and of the fact 
that normally the dominant sex is deti nnmod by 
some internal fac tor , hut if this ‘ realising * factor 
IS weak, then an external factor, such os the proximity 
of another gamete of stronger sexual tendency, may 
actually determine the liehaviour So that we have 
liere a typu al example of rolativ e sexuality 

Soil Sterilisation --The \aluo of soil stenhsation 
(or more strictly speaking, partial sterilisation) for 
the control of injurious insocia and fimgi and for 
effecting changes that lea<l to hotter cropping has 
pixived BO coiiHidorablo that, at tho invitation of the 
MiruBtry of Agncultuie, Dr W F Bewley has pre 
parexi a bulletin on tho subject entitled “ Practical 
Soil Sterilisation ” Oiowers of glasshouse produce no 
longer regard these operations as expensive luxuries 
and m market gaiden and propagation woik they 
may also be earned out with advantage Storilisa 
tion can bo effected either by steaming, baking, or 
treatment with chemicals such as cresylic acid or 
formaldehyde, but of those the steaming methwl is 
tho most strongly roeommendod, treatment onco lu 
four yoara being sufficient Baking is also reliable 
when the quantity of soil is relatively small rhemical 
treatment, on tho other hand, is loss satisfactory, and 
must be carnwi out eacli year to bo efftxtivo Full 
working tletails, with costs, of the various methods 
aie supplied and their relative inenta discussed 
Attention is also directed to tho fact that care is 
needed m the manurial treatment after steaming, 
for the soil tends to become sj^ecially rich m nitrogen 
and will require tlie addition of pliosphate and potash 
only to secure a projior balance The use of stable 
manure may in such cases prove haniiful The bulle¬ 
tin, No 22, which may bo obtained direct from the 
Mimstry of Agncultui^e 10 Wlntehall Place, S W 1, 
price Is post free, should prove of great value to all 
those mtorosted m glasshouse cro[>s , but growers 
are advised to consult an exiiert before imdertaking 
stenhsing operations for the first time 

Raised Beaches of New Zealand —Tho recent 
disastrous earthquake in New Zealand lends additional 
mtorest to an investigation by L C Kmg of the raised 
beaohes of the south east coast of North Island 
{Trans and Proc N Z Inst ^ Vol 61, pp 498 623, 
1930) It 18 shown that tho coast line is one of 
emergence, except at Port Nicholson (a local down- 
warp) and Palliser Bay (a fault angle depression) 
Along most of the coast Ime studied, uplifted terraces 
of undoubted marme origin testify to the amount 
of comparatively recent uplift from place to place, and 
demonstrate that the movements were not uniform, 
but consisted of a senes of mterstogo warpings and 
tiltmgs Tho two maul terraces suggest a general 
axis of tiltmg somewhere m Cook Strait From 
Torawhiti to Block Rocks, the higher of these rises 
from 260 ft to 960 ft, emd the lower from 126 ft to 
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700 ft 1'he platforms are carved in hard greywaoke 
A lower beach at 26 36 ft mdicatee that one of the 
latest movomentH of the coast a])pearH to have been 
a general uplift of approximately 30 ft along almost 
the whole lenrth descnbetl The paper is well illus 
trated and includes a useful critique for tlie discrimina 
tion between marine and alluvial terraces 

Diffraction of Electrons in Gases -Many diffrac 
tion exponments have now been pei formed m which 
electrons or atoms aie made to exhibit undulatory 
properties m interaction with periodic structures 
The Proceedings of the Poyal Society for March con 
tains accounts of two sets of expenmente which fur 
nish what is practically the electron analogy of the 
formation of haloes by clouds of fine particles of 
water, that is, diffraction by an obstciclc the dimen¬ 
sions of which are comparable with the wave lengths 
of t>ie electrons In tne one case, studied by E C 
Bullard and H W Massey, the obstacles were the 
individual atoms iii argon, m the gaseous phase, euid 
in the other, studied by F L Arnot, atoms in mer 
cury vapour In both cases the apparatus was quite 
simple in principle , a beam of electrons was pro 
ected with definite spowl into the gas or vapour at 
ow pressure, and tlie electrons, which were scattere<l 
from a small volume into a Faraday cylinder without 
loss of energy, were measured for various orientations 
of the proiecting and collecting systems The curves 
showing the variation of the current scattered, with 
angle of ac^ittenng, exhibit senes of maxima and 
mmima, which change m position as the energy, or 
wave length, of the electrons is changed The fiffl 
theory of this tyiie of scat ton ng has not yet been 
developed, a fundamental diffitulty occumng from 
the fact that the wave lengths of the electrons alter 
as they are accelerated or retarded m the fields of the 
scattermg particles, but the qualitative course of 
the effect is what would be anticipated, and, m the 
case of argon, there is fair agreement between the 
results which have been obtained and those of 
Ramsauer for the effective cross section of the atom 
for slow electrons of various speeds 

Gas Analysis Apparatus ~ The Bureau of Standards 
Journal of Research for January coutams a paper 
by M Shepherd in which an improved volumetric 
apparatus is described for the analysis of gases by 
combustion and absorption met heals, with details of 
mampulation The apparatus is of the Orsat type, 
that is, the senes of pipettes is connected to the 
burette , but the adjustment and control of pressure 
balances have been greatly improved The combustion 
and absorption pipettes have lieen redesigned, and a 
new type of mountmg permits the easy removal and 
rephtcement of any part It is suitable for rapid 
technic al analysis Very complete details of construe 
tion and use are given 

Chemistry of Disinfection — In a paper on the 
chemistry of dism fee tion, m the February number of 
the Journal of Physical Ckemisiryt W D Bancroft 
and H Richter, from ultramfcrosoopical obaerva 
tions on the colloidal changes m livmg cells and 
bacteria, conclude that antisepsis in bacteria la merely 
a state of narcosis depending upon the reversible 
coagulation of the cell colloidB Disinfection is brought 
about by the irreversible coagulation of the cell 
colloids Tlie observations have shown that other 
means—action of heat, ^jight, distilled water, or 
mechanical agitation—which pr^uco coagulation also 
produce antisepsis or dismfection The mechanism of 
dismfeotion consists of two phases (1) the adaoiption 
of the drug and (2) coagulation of the cell colloids, and 
the phenomena of stimulation are associated with the 
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decreasing stability of the cell colloids in the imtial 
stages of ooa^lation Drug tolerance is similarly 
attributed to fractional coagulation, with adsorption 
of the drug by the coagulum and simultaneous in» 
creased stability owing to dilution of the aol Anti* 
septics and disinfectants, like narcotics, can thus act 
in two ways, either directly coo^ulatmg the colloids, 
as in the case of phenol, or by interference with the 
normal cell functions so that accumulated toxic pro* 
ducts produce the coagulation Arsemo derivatives 
appear to act in the latter mdirect way 

Diphenyl and its Derivatives—The Journal of the 
American Chemical Society for January contains a 
paper by Clark and Pickett on the X ray investigation 
of diphenyl and some of its active and inactive de¬ 
rivatives It 18 known that substitution of certain 
groups in the 2, 2\ 6, 6' positions in diphenyl gives 
rise to compounds which may be resolved into stereo 
isomers, and it is thought that the presence of suffi¬ 
ciently large OTOups prevents the free rotation of the 
two rings andhenc^ two active forms of such a com¬ 
pound exist The examination of such compounds 
by X-rays should throw much light on their structure 
So far as tlie mvestigations have gone—and it is em¬ 
phasised that accurate meoHurementa of mtensitios 
are still required before certainty can lie reached— 
they indicate that the two benzene rings in diphenyl 
are m prolongation of each other rather than doubl^ 
over each other, anti this is also the conli^iration 
accepted by most organic chemists Tlio rings are 
probably puckered, not fiat, a conclusion also reached 
by Hongstenberg and Mark The width of the 
molecule is probably 6 6, the actual thit'kness less 
than 4 1, and the length greater than 9 5 1'he carb 
oxyl groups m diphenic acid probably exert forcess 
upon each other which result m a doubting up of the 
molecule, a supposition winch is in agreement with 
the ease of formation of on onhytlride of this acid 
The thickness of the molecule is constantly 4 3 for 
the denvatives of diphenyl The width is 7 9 for 
hexachlorodiphenyl, and the length 10 76 Tlie 
values for dimeaityl and its diomino derivative indi¬ 
cate a tilt of the rings 

Barley Proteins - A contribution to this subject 
from the Tuborg Laboratories, Copenhagen, by 
G Hofman Bong appears in the February issue of the 
Journal of the Institute of Brewing (87, 72 , 1931) 
It was foimd that the proportion of insoluble proteins 
(glutelm) vanes according to the vonety of barley, 
Vmt that, for one particular variety, it is constant and 
independent of the soil conditions The salt soluble 
proteins decrease and the alcohol soluble proteins 
(liordem) increase with mcrease in the total protein 
content of the barley, though after dryuig there is on 
increase of both hordein and salt soluble proteins 
and a decrease m glutelm A conversion of salt- 
soluble protein mto glutelm occurs, without, however, 
a change in hordein content, on storage of the barley 
At 20° C with samples containing 11 per cent or less 
of moisture this change is very alight, but the rate of 
reaction increases with mcrease of either temperature 
or moisture content These results ore of consider¬ 
able unportance m their relation to the changes under¬ 
gone by barley dunng maltmg, but they are also of 
*e»t intereet m that they aubstantieJly confirm, for 
amah barleys, the relationslupB between the m- 
dtvidual proteins already established by Bishop m 
Great Bntam Some work has also been earned out 
on the influence of vanouB practical malting oon-^ 
ditiona on these relationahipa, and it has been shown 
that in the presence of law proportions of carbon 
dioxide germ-grofwth is checked and eai aooutnulatKm 
of salt-soluble proteins m the malt is promoted 
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Pyrethrum as an Insecticide and its Culttvatton m England 

By J C F Frykb and C T Giminqham, Plant Pathological Laboratoiy, Ministry of Agriculture 


T he insecticidal properties of the flowers of certain 
species of pjTretnruin (ChrysarUhernum) have 
been, known for a long period, the very high toxicity 
of the active principles to insects and their harmless- 
ness to man and warm blooded animals forming an 
almost umque combination of quabties It is, how 
Bver, within the last decade only that the chief 
GKlvances towards a detailed knowled^ of these 
plants have been made, and the marked interest 
aroused in the subject recently makes it appropnate 
bo direct attention to the present position of investi¬ 
gations undertaken in Great Bn tarn 
Three species of pyrethrum, Chrysanthemum cine- 
rancejohum Trov, C coccineum Willd , and C 
fnarschallt Ascher {roseum Biob ), possess insecticidal 
properties Of these, the first named is much the 
most important , its flowers constitute the great 
bulk of the pyrethnim of commerce, and the work to 
be referreil to has been confined almost exclusively 
bo this Hjiocios The plant is a native of the Me<li 
[^rranean coast region, and is widely cultivated there 
md m Japan ♦ , it is now also grown commercially 
For home consumption in Switzerland, France, and 
N^orth Africa 

Experiments on the cultivation of pyrethrum in 
Ei^ngland were started m 1926 by the Plant Patho 
ogical Laboratory of the Ministry of Agriculture,^ 
<mall plots being laid down at some sixteen centres on 
X variety of different types of soil In co operation 
^ith the Insecticides and Fungicides Department of 
Rothamsted Expenmental Station, samples of the 
>roduce from many of these plots during the years 
1926-29 were tested by a biological method and later 
examined chemically (see below), and, without going 
nto details, it may be said that the result of these 
ixpenments has demonstrated that pyrethrum con 
je grown and harvested successfully under P^nglish 
onditions, that the avewige yield of dried flowers la of 
.he same order as that obtained elsewhere, and that 
he insecticidal efficiency of the product is not less 
.han that of imported samples • The plants proved 
^uite hardy and successfully withstood the fairly 
levere winters of 1927-29 , a plot at Harpenden, 
alemted m 1926, is still in good condition and gave its 
iighost yield of flowers m 1930 These expenmonte, 
lowover, were on too small a scale to give data on 
tvhich an opinion could be formed as to the economic 
possibilities of growing pyrethrum in England, and 
urrongements were theretoro made to plant up several 
arger areas of J to 1 acre, for which detailed costings 
ould be kept Four of these bigger plots yield^ 
heir first harvest of flowers m 1930, and another 
ihould come into bearing this year It will be neces- 
lary to continue these investigations for several years 
lefore the desired information is obtamed, but the 
irst year's figures are, on the whole, not discouragmg, 
hough in one case the grower considered the crop 
XK) troubleeorae and has decided to disoontmue the 
experiment The produce from all four plots was 
)£ mgh quality , two gave a yield which is ediout the 
iverage tor a first year crop, the yield from the third 
vaa rather below the average, and from the fourth 
wros very much higher Costs of planting and oulti- 
/^ation ore much greater in the first year than later, 
jut reokomng the produce at the current price of 
mported flowers (at present rather low), expenses 
jrere about covered m the case of the fourth plot 


* Japsa now provMei about 70 per cent of the world's supply ' 
lyrethmm For details of the hlsto^ and present posfUon of pyreth 
vm growtDfl hi Japan and the methods of cultivation adopted, see 
A atttde by the Yloe-Consul at Seoul la Bag. lump Inti , 
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These plots should continue to crop for at least 
another fom years, during which the expenses of 
cultivation will be greatly reduced Thus, although 
the results so far obtained do not warrant confidence 
as to ultimate success, they certainly justi^ the 
continuation of the experiments Cutting the flowers 
by hand is probably the most serious item of expense, 
and labour costs will be (onsiderably reduced if a 
mechanical means of harvesting can be devised 

Lalioratory investigations ha\o proceeded con¬ 
currently with the field experiments The bnUiont 
investigations of Staudmger and Huzicka • elucidated 
the composition of the active principles of pyrethrum 
and showed that those were two esters of compli¬ 
cated structure, to which the names p>rethrm I and 
pyrothnn II were given A method for the deter 
mination of these substances was also suggested by 
Staudmger and Harder * Following up these re¬ 
searches, analytical methods, involving the use of 
only small amounts of material, were worked out at 
Rothamsted, an<i a number of samples were examined 
both biologically ami chemically A close correla 
tion was found between the iierccntage of pyrethnns 
in a senes of samples and the ob8erve<l msocticidal 
efficiency under standard conditions ® 

Another point to which special attention has boon 
given is the relationship between the stage of develop 
inent of the flower and the pyrethrin content It is 
an established convention in the trade that pyre 
thrum flowers picked before they are fully open 
(‘half opened') possess greater insecticidal value 
than the fully opened flowers, and higher pnees 
are given for the former f Biological experiments 
earned out imder standard conditions have, however 
shown that the toxicities of extracts of equal weights 
of pyrethrum flowers at different stages of develop¬ 
ment <lo not differ signifliantly,® and a detailed m 
vestigatiou by Dr F Tattcrsfield (not yet published) 
of the pyiethnn content of flowers taken week by 
week over the flowering period, m which the large 
mass of data obtamed is dealt with statistically, 
shows that the percentage of pyretlinns present 
increases up to the stage at winch the flowers are 
fully open Gnodinger and Corl.® in America, using 
a different analytical inethoil, have also found that 
the pyrethrin content of the flowers increases with 
maturity The point is of great practical import¬ 
ance, since the yield both of flowers and of active 
principles which can bo harvested per unit area 
increases markedly with increasing maturity of the 
flowers 

Evidence has acouraulatefl in the post two years 
that many samples of pyrethrum grown in England 
contain a higher percentage of pyrethnns than is 
generally found m imported consignments Figures 
of 1 6-2 0 per cent are not uncommon, whereas im¬ 
ported samples commonly contain not more than 
0 6 per cent Further, analysis of the flowers of 
individual plants have shown wide vanationa in 
pyretlinn content, and the possibihty of evolving 
unproved strains is under consideration 

Pyrethrum insecticides were formerly conflned 
very largely to powders obtained by gnnding the 
dn^ flowers, but m recent years preparations for 
use as horticultural spray flunls have been on the 
market in America, and kerosene extracts of the 
flowers have been widely sold as fly sprays As 
was pointed out by Staudm^r and Ruzioka, the 
pyrethnns undergo hydrolysis with alkalis, and 

t TUft oploloa hml been ohatlanged by SwIwl rnoch, and Am«rtoftQ 
workers m«ny ymn «go, but without affecting the ooBtorn of tba trade 
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preparations containing soap, fluoh as the B'rench 
* savoi) pyrothr© \ are liable t^o gradual deteriora^ 
tion, yietroleiiin extracts with a non alkaline emulsi 
fnr aie however, Htable for ronsiderable periods 
A formula for the jiieparation of a spray fluia of the 
latter typo lias been published by Tutin,’ and pro 

E notary products of a similar kind were placed on the 
Inglish maiket last year 

Walton ® has obtained \ery promising results with 
sprays of this tyjw for the control of the raspberry 
beetle, a seriuiis pest of raspberries and loganberries , 
and preliminary ex penmen ts with these fluids against 
red Hjiider anrl against the armle capsid bug, both 
important {lests of fruit and diflicult to control, have 
also been successful Although different kinds of 
insectH vary aomowhat m the degree of resistance 
that they offoi to the effects of pyrethrum, a great 


many important peats are killed by preparations 
containing 0 0026 to 0 005 per cent of pyrethnns, 
that 18 , fuiproximately the equivalent of 0 5 to I 0 per 
cent of flowers The pyrothnns appear to act upon 
insects as nerve poisons, and they are undoubtedly 
among the most powerful inaoctioidea known , the 
range of their usefulness has by no means yet been 
fully cxploreil 

• J C F FryemndK 8t«ntOD, Jlftn Affrie 88 016, 1027 

• J C F Fryer, F Tattenfleld, And C T GlmIngham, Attn App 
Bwlj 16, 423 iU2S 

• lieiv Chxm Ad ,7, 177, 1024 

• Ann Acad Fetmirffi, A, 89, No 18 1027 

• (a) F 1 atterafleld, A F Hubaun, and C r Qlmlnghain, J AgrUt 
Sa,19,2fl5, 1920 

(h) ¥ Tattergfleld and R P Hobson, J Agric Sei , 10, 434 1020 
(e) J T Martin and F TattcrsBeld, J Agruf ^,81, 115, 1031 

• J Amer Chem Soe , 61 3054 . 1029 68, 680 , 1930 

' F Tutlu, Long Anhion Rt>$ Stat Rept , n 96 , 1028 p 08 , 1020 

• ( h Walton J Pom and Hortxc Sex 8 178,309, 1930 


Geology in Great Britain 


“ Summary of Progress ” of the CJeological 
Survey of (ireat Bntain for 1929 is issueii in 
three parts, of which the first is devotixl to an account 
of the routine work during the year under review, 
while the others contain papers on subjoets of special 
interest Pail- 1 ^ embodjea tVie annual i*oport8 of the 
Geological Survey Boanl and of the Director Sixty 
BIX majiH were published during 1929, with eight 
memone which, with the exception of that ilealing 
with Moroton m Marsh (see below), have already been 
noticed m our oohunns (Nattjrf, Aug 10 1930, p 268) 
The memoirs m the press at the close of the year hfMV© 
since apponrewl and are reviewed below 

The moHt important event in the proCTess of the 
Survey during 1929 was the beginning of operations 
for the building of a new museum, libraiy, and offices 
on a site in Exhibition Road South Kensington, 
midway between the Natunil History Museum ami 
the Science Museum The Geological Museum will 
have direct connexion with each of these by moans 
of passages open to the public The work now m 
progress will take at least three years to complete 
Now offices have boon occupied m Edinburgh and a 
scheme for the erection of on additional building is 
under lonsido ration Field work has for Home years 
been concentrated on the revision of the coalfields 
In Yorkshire Lancashire, and Northumberland this 
IB still actively m progress , elsewhere the surveys 
are approaching completion, though the maps and 
memoirs have still to he pubhslietf Reports on six 
distmts in England and four in Scotland, and on tho 
palicontological, petrological, and chemical woik m 
progress, contain many records of current interest 
In Part 2 * the results of a magnetio survey of pkrt 
of u^rth estershire are recorded and discussed by 
A F ITallimonil A valuable petrological study of the 
homfelses fioin KenicLock, Cornwall, is provided by 
C E Tilley and Sir John Flott It is thought that 
the original dolente intrusions of the area were 
intensely weathered and leached, and afterwards 
sheared onfl thermally inetamonihosed with the 
production of cordiente anthopnylhte rocks and 
cummingtonite rocks In view of tlie occurrence of 
similar rocks elsewhere m puzzling oiroumstonoeB, 
this pap®r JS of much more tlian local importance 
H G Dines and F H Edmunds show conclusively 
tliat it IS unsafe to base stratigraphical deductions on 
medianical analyses of the formations of the Lower 
Greensand Ifour other record noteworthy 

stratigraphical and paleeorttblogioal observations 
Part 3 > contains an account of magnetic work on 
the Swynnerton Dyke, also by A F Hallimond Sir 
John Flott describes a tesohemte, 224 feet thick, 
encountered in a boring at Easter Dalmeny, west of 
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Edinburgh, and devotes special attention to the 
vanation of mineral composition and fqiecifio gravity 
with depth The discussion of differentiation is 
particularly lUummatmg and should be seen by all 
potrologists Bernard Smith contributes a useful 
study of tho origin of the St Bees Whitehaven Gap 
Important paJfloontological investigations are records 
in H Crookall s account of PaXoioxyrts and related 
genera, and in W S Bisat's papei on the gooiatito 
and nautiloid fauna of the Middle Coal Measures of 
England and Wales The act urate dot-ermination of 
hitherto confused spofies makes possible a notable 
advance in the correlation of the English and German 
Coal Measures Other papers deal with the Pliocene 
of Hertfordshire and a lx>nng in the Lower Oil shale 
Grouj) of Burntisland 

Pew memoirs m recent years have approached that 
dealing with uoith Ayrshire,* m the wide variety, 
general interest, and scientific importance of the topics 
discussed The area is characteristic of much of 
the Central Valley of Scotland, and includes a long 
succession of sediments from the Downtonian to the 
New Rod Sandstone, and a remarkable number of 
Igneous episodes of different ages Lava suites occur 
in the Lower Old Red Sandstone, Coleiferous Sand 
stone, Millstone Grit, and Now Red Sandstone 
(? Permian) In a<idition, beds of voloaiuo ash occur 
at intervals in the Limestone fVial and Ui)per Lime 
stone Groups, and there are many north west dykes 
that can confidently bo referred to the Tertiaiy A 
remarkable range of petrographic types is represented, 
and jietrologistfl abroad, as well as at home, will find 
the memoir a noh storehouse of highly significant 
records, analyses, and associations A summary of 
the geolo^ and an account of previous researches are 
given m the first two chapters The chief rock groups, 
sedimentary and igneous, are ably dealt with in 
miocessive chapters Special attention is directed to 
the faima of the Carboniferous and the flora of the 
Coal Measures A detailed account of the glaciation 
of the distnct follows and includes a description of 
fosHiliferouB beds of Pleistocene age found beneath 
the boulder clay of certain areas A special feature 
of the memoir is the chapter on the soils emd am- 
ciilture of north Ayrshire It should be noted that 
m addition to the beautiful one-inch maps (Solid and 
Dnft editions) published in 1928, a soil texture map 
on tho same sc^e is also available The latter was 
issued m 1929 and was prepared under the supervision 
of the late Prof R A Berry 

The new memoir on the Alnwick district * deals 
with tho country stretching from the Cheviot foothills 
to the coast between Warkworth and Embleton, and 
includes some of the chief beauty spots of North- 
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imbei:l&nd The rooks are mostly of Lower Car 
>oniferoua age emd the diversiW of sediments affords 
lumy interesting problems Of special interest is 
.he famous Shil&ittle coal, the most valuable Lower 
Harbomfemus seam in the north of England Chapters 
ire devoted to the Whin 8il], glacial, and post glacial 
loposits, and economic geology Details of borings 
wid sinkings made in recent years are given in an 
ippendix, and there is a useful glossary of tlie local 
ind mining terras of north Northumberland 

The Maryj>ort memoir ® covers part of tlie West 
['lunberlaiid coalfield and is the first systematic 
account of a diiflcvilt anti intricate region Most 
attention is given to the Protiuctive Coal Measures 
Llieir correlation with the seams m other parts of the 
held, the complicatetl faulting of the strata, and the 
structural features of the atljoimng concealed <oal 
[leld The whole district has been heavily glaciated , 
exposures are few , and detailetl mapping lias been 
largely tlopen<lent on mining information Tlio 
remaining chapters deal with the Skiddaw Slates 
the Carboniferous Limestone the Whitehaven Santl 
qtone soriGs, the New Red Sandstone, glacial and i w ent 
depisits, and the economic geology of the district 

The memoir^ describing Sheet 77 deals ^iith a 
region of great industrial importance, extending from 
Blackstone Edge Moors to Dowsbuiy, and embracing 
Huddersfield, Halifax, Batloy, Bnghouse, the southern 
part of Bradford, and some of the siibuibs ot Leeds 
The region lies <m the easterly dip slopes of tlie Pen 
mnes, and, apart from the superficial deposits, the 
rocks all belong to the Millstone tints anil the Lower 
and Middle Coal Measures The geology of these 
formations is fully discussed, and there ere chapters 
on structure, glofial deposits, local fossils, and eco 
nornic geology, special attention being devoted to 
the goniatite zones and to the occurrence of marine 
bands in the coeJ measures Records of borings, a 
list of quarries, and a list of geological photographs 
(of whicli prints and lantern slides can be sujiphed) 
are given as appendices 

The distnct represented on Sheet 217 is an attract 
ive resuiential and agricultural area m the Cottes 
wolds ranging from f^heltenham to Clnppmg Cann>don ® 
Rfiughly, about half the region is m the Severn basin 
and about half in tlie Thames basin Apart from 
t>io superficial formations, which are here of gi*eat 
variety and interest, and the concealed Palceozoio 
floor, the rocks belong to the Lower and Middle 
Jurassic Since the days of Murchison (who dosciibed 
the geologv in 1834) the area has provided an attract 
ive field for many active workers, including tbo late 
8 S Buekman and the author of the memoir Mr 
Richarclson has demonstratetl, for the first time, the 
relationslups of the Estuarme d^osits of southern 
Northamptonshire and northoni Oxfordshire to the 
raanne Inferior Oolit'C of the Ootteswolds The 
memoir is on admirable guide to the geology of a 
classical and much visited region 

The next two memoirs belong to the county senes 
m which the sources of underground water are re 
oonjed Tlie Worcestershire volume* provides an 
excellent short account of the geology and structure 
of the county, and is illustrate with a olecu: map and 
Hevera] seotions The chief regional water imder 
takings are covered, and the supplies of the rural and 
urban areas are desenbed m detail Special attention 
18 mven to the waters of Malvern and Droitwioh, 
and a oomprehensivo senes of water analyses is pro- 
'Vided by the county analyst, Mr C C Duncan The 
tJlouoesterrinre memoiris of unusued interest 
Ixicause of the great variety of rocks that occur m 
this vanegated and delightful coimty As usual m 
ihis senes, an eidmirable general introduction to the 
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geology IS provided, with maps and sections Detailed 
accounts of the water supplies of Bristol, Gloucester, 
and Clieltenham are given The saline waters of 
Cheltenham originate m the I^ower Lias, while the 
chalybeate springs issue from a superficial gravel in 
whuh there is an ndniixture of peaty matter Other 
rural and urban distnct supplios are described with a 
wealth of detail, and numerous analyses and full 

bibliographies are added Twenty four memoirs on 
the underground watoi RUpphes of counties have 

boon pubbsheil to date 

* Suininarv of l*ro(?re8a of ftic (JoolOKlcal Survey of Ureat llrJtain 

and tho Mum inn of Pnuttcal UtoloKv for th« Year 102ft Part 1 
Pp iv -f 100 28 net 

* Jhui Parti rp Iv+80 + 3 plat^w Zm net 

* Jhid Part 3 Pp iv 89 + 8 plHt^?H Zm OJ net 

* (leol<»g> of Nurlli Ayrehtre (explanation of <)ne Inrh SUorOt 22, 

Bcotlaiul) Bv J h KIchtj, F M Aiulomon, und A U MacOrotfor, 
with Lontiibullona from b H Bailey O V Wlloon (I A Burautt. 
iind V A I^ylL'e PultPonUdoKlnal (chapters hy tlit. latfl O W l.e€ ana 
It ( rookali and an utrount of thu Soils aiul A^rlndturo hy the late 
Prof 11 A Bpit) > M Mel+llli) and I lAJuden of tho W«*t of 
Scotlaiicl AKriPuUumI tolletfp Pp vlli t tt)8 f 10 10# not 

* riie of the Alnwick Platrlrt (Explanation of Shtot 6) 

By K O < aiTutherH O A Unmet! and W Andrruou, with con 
tribiUlonH by t H Dlnluim and the laU J Maden Hp vli +138^ 4 
plates in net 

* Iho <leok)gy of the MaryiK3rt District (Pxplanatlon of Sheet 22) 
By T E.nstw<MMl P]) \111+I37H 1 plates 3# net 

’ Hie Ueology of the l-ountrv around Hudderaftold and Halifax 
(Explanation of Sheet 77) Hy D A SVray J \ •^tephena W N 
bdwards, undt L JV Brotnehead Pp \lf22I 1 3 plates 4# (id not 

‘ 1 he t onntrv around Moreton in Marsh (> xplanutlon ot Sheet 217) 
By h Jth hard son, with eontribiitloiiH by A E. I nieinan, 1) M 
WilllamH U ( <«uut and Jl j>ine‘^ l*p \1 i >02 I o platoa 

48 (id Mi 

* Wells and SprinjfB of Worrestershire By L Hirhardson, with 
contributions bv Cecil ( ooke Duncan and D Brothorton Pp vl + 210 + 
I plaU 4# net 

Wells and Hprinirs of Bloucestershlro B> 1 Elctiardson Pp 
vl I 292 + 1 jiKte 6* net 

(london H M Stationery Ollhe ) 


University and Educational Intelligence 

Abe rdkkn —'Ihe honorary degree of LL D was 
conferred upon the following among others, at tho 
graxluation hoM on April 1 Sii Leonard Hill, Sir 
Frank Smith, Prof C H Marshall, and Sir J Aithur 
Thomson 

Camubidof —Tho Appointments Committee of 
the Baenlty of Economn s ami Politics will shortly 
proceed to appoint a Umversity livtuier in statistics, 
the dutioft to begin on Oct 1 Oandulates are re 
quested to coiiununicato with the Registiaiy of the 
University not later than May 1 

The Oonoral Board has mode tho following grants 
from the Worts t und £100 to the Zoological 
Station at Naples, £45 to Miss W Lamb, of NewnJiam 
College, for the continuation of her excavations at 
Thermi, £45 to Dr L B Worthington, of Gonville 
and Caiua College, towarda the exi+ensos of the 
Cetmbndge Expe<lition to the East African Lakes, 
£46 to Dr L S B Leakey of St John's College, 
for archaeological, jialaeontologual, and geologic^ 
mvestigations m East Afnca, £46 to tr Bateson, of 
St John’s College, for anthropological work in New 
Guinea, £30 to R T Wade, of Clare (Jollege, towards 
his expenses in connexion with visits to museums 
m Europe to study fossil ftsli, £20 to P W Richards, 
of Trinity College, towards tho expenses of a botanical 
expedition to the ^leria Nevada, £16 to T H Cox, 
of Magdalene College, for geological exploration m 
Baffin Land 

It IS proposed to confer the degree of Sc D honons 
causa ii[>on Prof J S Haldane, honorary professor 
and director of the Mining Rt^search Laboratory in 
the University of Birmingham 

Edikburgh—A t the mooting of the Umversity 
Court on Mar 23, a letter was re^ from Sir Alexander 
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Rodgor, fomi*^rly Inspector-General of Foreets, India, 
intimating that ho desired to present a prize for the 
bcHt student in forestry graduating in 1931, 1932, 
and 1933 The Court gratefully accepted this gift 

Tlie intimation of a gift to the Umversity from on 
anonymous donor of £6000 towards the cost of fur 
nishing the new Masson Hall, directs attention to a 
movoment that is on foot to remove the present hall 
from (loorge Scpiare U) a now site at West Mams 
Road, wheie it will bo capable of accommodating 
about one hundred resident students in addition to 
the staff Plans have been prepared and the building 
will be pro< wlod with as soon as the necossaiy funds 
ai'e avaHable T)ie ostimatocl cost of the new building 

IS £60,000 

Prof James C Brash has been appointed by the 
c urators to the chair of anatomy m the University, to 
succeed Prof Arthur Robmson, who is resigning at 
the end of the curront academic year 

London —Miss (J K Stanley has been appointed, 
as from Aug 1, to the university reailership in mathe 
matics tenable at Westfield t^illege 

It has been resolved to institute a university chair 
of expel im< iital pathology tenable at the Cancer 
Hoyutal (Free) 

The Potiie Modal for distmguishcKi work in archao 
log\ has been awarde<l to Sir Aithur Kvans 


Aipiiiatjonh for Beit junior memorial fellowships 
for medic al research can now bo receives 1 They should 
bo sent at latest during May Prof T K Elliott, 
Beit Memorial Followships for Medical Research, 
l^niversitv College Hospital Medical Sc hcxil, University 
Street, W (' 1 

A HPEiiAi. coui*sc of seven lectures on “Internal 
Combustion Lugines and Lubrication ” will be given 
by different specialists at the Sir John Cass Technical 
Institute, Jewry Street, Aldgate, London, E C 3, on 
Mondays and niumiavs from Apiil 13 to May 4 The 
course has been specially arrangwl for those engaged 
in tht technical bianchos of the jietroleum industry 

A LIMITED number of agricultural Hcholarsliips for 
students who propose to take up posts as agricultural 
organisers, teachers or lecturers m aguculture, etc , 
are being offered by the Ministry of Agriculture and 
l^ishenes Form IsTo A 472/T U and particulars can 
be had from the Secretary of the Mmistry, 10 White 
hall Place, S W I Completed forms are returnable 
by, at latest, luuo 16 The Ministry also invites 
applications for some research scholarships in agri¬ 
culture and vetennary science Apjdications must 
bo rooeive<l not later than June 16 on Form 900/T O , 
wbrnh, with a copy of the conditions attached to the 
soholandiijis, may be obtomod from the Secretary 
of the Mmistry 

Notice is given by the Institution of Electrical 
Enmneers that the tneimial award of the Coopers 
HiU War Memonal pnze and modal will this year be 
made for a papier on one or other of the following 
subjects —The use of electricity in public works, 
hydro electric power developments, electrification of 
railways, electricity in agriculture, electricity in 
mines, long distance telephony (excluding wireless), 
long distance telegraphy (excluding wireless), over 
head lines in rural distnots, extra high voltage uhder 
ground oablcS and their gnroteotion, Empire wireless 
communioations The competing essays, which must 
be written specially for the occasion, must reach the 
Secretary of the Institution of Electneal Engineers, 
^voy Place, W C 2, by Oct 1 tiext at latest 
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Birthdajrs and Research Centres. 

April 14, 1867—Prof J C McLennan, FRS., pro¬ 
fessor of physics and director of the Physuoal 
Laboratory, University of Toronto 

In collaboration with one group of associates, 1 am 
determining the spm moments of the nuclei of several 
types of atoms with the object of gainmg information 
of a <l©hnite character regardmg the structure of such 
nuclei With another group, studies are being made 
of the optical and electrical properties of metals at 
the lowest temperatures with the object of elucidatmg 
the phenomenon of superconductivity With a third 
group, problems m spectroscopy ore under mvestiga- 
tion, mvolving not only gases but also solids and 
liqmds 1 am also directmg a special investigation 
on the heating effects produced by very short radio 
waves, another on the products obtainable with mix¬ 
tures of oertam gases subjected to irradiation by high 
speed electrons, and still another on auroral pheno¬ 
mena 

April 17, 1863—Prof Geoaoe Grant MaoCdrdy, 
curator of the anthropological collection at Yale 
University and director of the American School 
of Prehistoric Research 

I am at present engaged on (1) a small volume to be 
called “ The Coming of Man “ , (2) Director’s Report, 
BtiUetin No 7, the Amencem School of Prehistoric 
Research, for 1930 , (3) article on archwology and 
prehistory for a new encyclopaedia 


Societies and Academies 

London 

Optical Society, Feb 12 —T Smith Modem 
optical glass as exemplified by the list of the Parsons 
Optical Glass Co , dat^ September 1926 The optical 
positions (fAv) of the glass typos oatedo^ed by the 
Parsons Optical Glass Company and the relations 
between the dispersions for several segments of the 
visible spectrum are exJubitad graphic^ly A know¬ 
ledge of the refractive mdices of any glass <or three 
wave lengths is sufficient to specify the mdex for the 
whole of the visible Hpectrum, and a knowledge of two 
mdicos IS almost sufficient In particular, the partial 
dispersive ratios are almost functions (nearly linear 
functions) of r only This imphes that there are no 
glasses suitable for making apochromatio telescope 
objectives of large relative aperture The graphs 
show that the general standard of accuracy of the 
measured mdioes is high A now graphical method of 
mterpolating refractive mdices for glass is obteuned — 
J Guild On the fixed pomts of a colorunetno system. 
The ^per discusses the si^ifioance of the constants 
which enter into the specification of colour on Hie 
tnchromatio system, and suggests oertam funda¬ 
mental considerations of a metrological oharaoter 
which ought to govern the choice of such constants m 
a standard reference system Vanous proposals 
which have been put forward from tune to time ore 
discussed in the light of these considerations, and the 
basis of the system which has been adopted at the 
National Physical Laboratory la explamed 

Royal Meteorological Society, Feb 18—LJ Sutton 
Note on haboobs This note is a revision emd exton 
Sion of a paper which appeared m the Society'! 
Journal in 1925 cm the severe dust storms whloh 
occur m the north and central Sudan, chiefiy during 
the rainy seasons The statistics, which are drawn 
mainly from the reccurds of Khartoum, mohide 
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Frequency of occurrence, direction, diurnal variation, 
Mid average velocity Moat of the hahooba appear to 
be due to a current of relatively t old air untlorouttmg 
tvarm air, probably m many ca«es connected with 
the diurnal variation of temperature, which in the 
summer causes a depresaion to form durmg the day 
time over the hot arid region between Kliartoum 
and tile Nubian Desert —S Chapman and Miss M 
Hardman The lunar atmospheric tide at Ocean 
Island The lunar atmospheno tide at Ocean Island, 
in the Pacific, has l>een determined from hourly data 
Bxtendmg, with gaps, from 1904 to 1912, or the cxpiiva 
lent of about five years’ continuous data The amiual 
moan serniampJitudo of tho twlo is found to ho 71 
microbars, and maximum pn=sBsure occurs at about 
20 minutes after lunar transit —A C Best Hon 
eontal tem[>orature differences over small distaiKos 
The ternporaturo differences over two intervals of 
25 feet and 50 feet at a height of 4 feet aliovc 
the ground were recorded for noaily thiee months 
It was found that during the daytime the air was 
not homogeneous The temperature Onetiiate<l rapally 
at any one spot, tho amplitude being os much as 

1 5*^ F under conditions of low wind velocity This 
non homrigoneity docreosod as ttio wind mcitased 
There is sorno evidence that tho state of the sky also 
nffocta the amplitude of the temperature fluctuations 
At night tho ffu( tuations became much sUiwer and 
t( mperature diffciernes up to I 5“ F jiersistetl for 
IKUiods up to 30 minutes, usually under londitions 
ot low wuul velocity The rlaytune peiiods and the 
night periods were usually connected by a short 
period of one or two hours, when the an at 4 feet 
was very homogeneous with regard to temperature — 
E LI Davies A portable temperature grailient 
indicator Tho method consists essimtially of moasur 
ing the different os in resistaiuo of two platinum 
ploments exposed at different heigtits above the 
ground Tho advantages and disadvantages of thiee 
t>pos of housing for resibtance elements are given m 
detail With the electrically aspirated housing a 
good galvanometer (sensitivity about 2 mm of scale 
per inu roainporo), differences of temiierature to 
withm OFF are measurable 

Physical Society, Feb 20 - G G Sherratt and J H 
Awberry On tho velocity of sound waves in a tube 
Ttio apparent velocity of sound m a tube of diameter 

2 cm has boon measured at temperatures up to 400-’ C 
and with frequencies of from 3000 to 14,060- The 
reduction m velocity below the free air value is 
discussed, and the suggestion is put forward that this 
reduction, for a single tube and gas, depends on 
the wave-length rather than on tho frequency The 
theoretical expression found by Helmlioltz and Kirch 
hoff for the reduction m velocity does not appear to be 
valid The method used by Dixon and by Partington 
and Shillmg for correctmg for the influence of the 
tube receives support —P S H Henry The tube 
effect m sound-velocity measurements The modifica 
tions in Kirchhoff’s formula required to take account 
of the finite thermal conductivity of tho tube, shp 
between the gas and the walls, temperature discon- 
tmuity between the gas and the walla, and absorption 
of mevfxy by the walls are calculated and found to be 
negligible The effect of roughness of tho wails is 
discussed, and the conclusion is drawn that the large 
tube-effects often found m practice are due to irregular 
motion of the gas —W A Wood A note on the 
cUmmation of the /3 wave length from the character¬ 
istic radiation of iron The method is based upon 
the selective alMOrption produced by a thin film of 
pure manganese wmoh is obtained in the required 
form by el^tro deposition upon aluminium foil 
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Geological Society, Mar 4 —W A Macfadyen The 
geology of British Somaliland Some 100,000 square 
kilometres were mapped geologically for the first time, 
on the scale of I 260,000 The larger part consists 
of a great plateau sloping very gently to the south- 
south east, fronted by a relatively low lying area of 
broken surface features and faulted strata Terrace 
gravels occur up to an altitude of 694 metres near 
Dagah bhabell, whore they are best developed, and 
the nvei system of that district is a fine example of 
superimposed drainage Haisod bea< hos are found 
in tho Berbora district at levels of S moties, aViout 86 
metres, and 200 metres , none is earlier than Ploisto- 
cone In the coast distrii t particularly south of 
Bulbar and along the Jibuti border in tho west, are 
basalts and lavas, with tho dissected volcano of Elmis , 
all are probably of Plioi one f ge and latoi The frag¬ 
mentary Dubai Senes, approximately of Hurdigalian 
age, IS restiLctod to the toustal district The Daban 
Scries, 2300 metres thick and resting lonformably 
on the gypsum, oKurs lot ally iii the (kihau country 
Tho soutii oastein half of (he < ountrv is covered by 
Eocene stiuta Ovei the eastern pait of the plateau 
oui< rop the richly fossihferoiis Middle h>>cone lune- 
htonofl and marls 230 mt'tres thick The Eocene 
rests on Cietaioous Nubian Sandst^aie, up to about 
200 metrts thick m paits of the (biban, wheie it in- 
(ItidoH tile Shiiboll Be<lH, 830 metros of grits and rod 
clays Jurassic stiata in faultinl outciops occur only 
north of tho plateau, exciqit ui tbt> north oast A 
moasureil Koition 910 meti'es thick, showing the lom 
plete devolopiunnts neai Bihondula, is found fiom tho 
ammonite fauna to he mainly of Kimmendgmn age , 
only the uppeimost 160 metres is latei, while the basal 
80 metros is oarlioi 

Mincralogical Society, Mar 17 -A J P Martin 
On a new method of detetting pyro electricity On 
changing tho temporatuio of cortairi crystals, electric 

f oies of opposite sign arc develojiod at the two ends 
n these oxpeuments the temperature change la 
produced by cooling m liquid air ancl tho electric 
charge is detettod m tlie foUovung way The (rystal 
18 suspendeii by a long tlun glass hbie near to the 
copper plate, winch may be moved near to, or away 
fiorii, the crystal, both of them being immerseMl in the 
liquid air The charge on the (rystal m<lu( es an equal 
and opposite charge on tfie plate, and tho attraction 
between the two, causes tho crystal to move nearer 
the plate This method is specially suite<l to very 
Rmall crystals or to those which are decomposed on 
heating —D R Grantham and F Oates On the 
Mbosi meteoric iron, Tanganyika Torntory A wedge 
ehape<l mass of metecru iron measuring 10 ft x 
4 ft X 3 ft and estimated to weigh 12 16 tons was 
found late m 1930 near Mbosi, between Lakes Tan 
ganyika and Nyasu It is a m^mm octahednte con¬ 
taining 8 69 per cent of nickel -S R Nockolds On 
tho Dhoon (Isle of Man) granite a study of con¬ 
tamination The Dhoon gramte forms a small boss- 
like mass mtrudod mto the Lonan FJo^ Two mam 
types are present, one of which is slij^itly earlier m 
date than the other The difference between the two 
typos IS mamly textural The main type may be 
tenne<l biotit© granodiorite porphyry, whilst tho other 
IS a biotite granodiorite Both types are abnormal 
in that the biotite occurs m clots and in association 
with zoiaite, ilmemte (usually with a border of granu¬ 
lar spheno), sphene itself, and, more rarely, epidote, 
cUnozoiBite, and garnet These clots represent tho 
last remnants of a regionally metamorphosed basic 
igneous rock which has been absorbed by the ongmal 
granitic magma It is concluded that the ongmal 
magma was of alkali-grtuvite type and similar to the 
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quarts porphyry dikes which are associated with the 
moss All the evidence points to an extensive inter 
chanj^e of oxules between the original magma and 
the biiHK Igneous rock Further, it is shown that 
the poculinr nlbitisation of the felspars m the ‘ gramte * 
of both types la indirectly dependent on the con¬ 
tamination —A G MacGregor On clouded felspars 
as a result of thermal metamorphism A special 
t}q>e of cloudiness m plogioclase due to the devolop- 
mont of minute inclusions is shown to be the result 
of contact thermal motaxnorphism acting after con 
solidation of the igneous rock Tho oflfects have been 
observed in vanous contact metamoiphosod lavas m 
Scotland Similar cloudiness is observed in the 
Bcoune Dyko, the * hyperites ’ of Sweden, malchite 
of Melibocus, and many other rocks Tho possibility 
of similai clouding being produced as a deutenc 
effect at a late stage m consolidation is oonsiderod — 
C N Fenner On the residual liquids of crystallising 
magmas Discussion of tho character of the residues 
left by the crystallisation of magmas A short 
summary m given of outstanding points of evidence 
that should be taken into consideration m formmg an 
opinion on the brood problems of differentiation 

EDINnORGH 

Royal Society, Feb 2 —Sir E Sharpey Schafer 
Observations on tho relative rate growth of tho nails 
of tho right and left hands, on seasonal variations m 
the rate, and on the influence of cutaneous nerves upon 
it The rate of growth of tho huger nails was faster in 
summer than in winter, and faster on the right haj:id 
than on the left A notable exception was presented 
by the thumb nails, winch grew faster on tho left 
hand than on the right, both in summer and winter 
The slowest rate of giowth occurred in the nail of 
the little finger of tho left side The cutaneous 
nerves of this huger had been severed and, with the 
exception of those winch subserve pain, had not 
shown any functional recovery It is therefore 
possible that a trophic mfluenoe la exercised through 
the cutaneous nerves upon the growth of tho nail, 
the possibility being supported by the fact that the 
httlo hnger nail on the left or donorvated side not 
only exhibited a slower rate of growth, but also is 
distinguished from tho oorroapondmg nail on the 
normal side in being more flattened in form, rougher 
on the surface, and more brittle ui texture —F J W 
Whipple A note on the secular changes of rock 
temperature on the Calton Hill The temperature of 
tho rock forming the Calton Hill at Edinburgh has 
been studied since 1837 The long senes of observa¬ 
tions was analysed recently by Mr R W AVngley, 
who concludoti that the fluctuations which he had 
discovered had their origin ui the interior of the earth, 
and* sought to correlate them with irregularities m 
tho earth’s rotation There are difficulties in accept 
ing this mtorprete-tion of the observations It is 
maintainod that the fluctuations of temperature are 
prolmbly propagated downwards from tho surface 
A ix)8sible explanation is tliat there was less sunshme 
at Edinburgh in the latter lialf of the nmeteenth 
century than m recent year* There are, however, no 
comparable sunshine records by which this hypothesis 
can be tested 

Paws 

Academy of Sciences, Feb 23 —Ch Fabry and H 
Buisson fhe absorption of radiations in the lower 
atmosphere ffiid the estimation of ozone From 
measurements of tho optical density of the lower 
atmosphere the proportion of ozone by volume is 
deduced to be 2 2x10“* The higher atmosphere is 
much richer m ozone —Louw Roy The comparison 
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of the eflecta of diffraction m refleotmg and refracting 
telescopes —V Lalan Contribution to the study of 
the curve of pursuit —Paul Dale ns The oongruenoea 
of curves —Georges Giraud Certain problems con- 
cerrung systems of equations of the elliptic type — 
Georges Durand and Gaston Rabatd Two oonceptions 
of the limit ensemble and an infinite collection of 
pomt ensembles —Georges Valiron Remarks on the 
theorem of Borel m the theory of meroraorph func¬ 
tions —J Haag The realisation of mechanisms of 
pure rolling Remarks on a recent paper by F E 
Myard —d’Oeagne Remarks on the prooedmg 
paper —R Tremblot The study of gaseous currents 
by means of interference -—Ch Volet The apphoa- 
tion of the method of leetst squares to the calculation 
of the orbits of double stars —L Dubar The influence 
of the thermal treatment on the charactenstios of 
copper oxide rectifiers When the current is m the 
direction copper to oxide, it is little affected by thermal 
treatment, but m the reverse direction, oxide to copper, 
thermal treatment produces large variations m the 
current In the case given, tho current can bo varied 
from 0 06 ampere to 10 amperes under the same 
voltage, accordmg to the thermal treatment —P 
Fourmaner The existence of an abnormal magnetic 
flux Critical discussion of the views of W Mitkevich 
the author considers that the experiments of Mitkevich 
are msufflcient to establisli the existence of a normal 
magnetic flux —R de Maliemann and P Gabiano 
The variation of the specific magnetic rotatory power 
111 the passage fiom the liquid state to the gaseous 
state The variation of tho magnetic rotatory power 
m tho change of state may be calculated with a good 

/ n* + 2 \ 

approximation starting from the factor 0 (n) = ^j 


of Lorontz any other factor, such as that of Glad 
stone, 18 markedly out of ap*eement with experiment 
—G Bruhat Tlie absorption of aqueous solutions of 
tartaric acid The author’s experimental results, and 
the later figures of Lucas and Schwob, are m contra 
diction with tho classical hypothesis of the existence 
in solutions of two diiferent forms of tartano acid — 
G Reboul and J Sambussy Tho passage of the 
continuous (electric) current m acetone A desenp 
tion of experiments earned out with the view of find 
mg out the cause of the contradictory results obtamed 
by H Gamgue and by P Lafond Tlie difference 
was traced to tho effect of light on the acetone —M 
Battegay and L Deni veil e The aryl chlorosulphmatefi 
and the aryl sulplutea By the interaction of sodium 
phenato and thionyl ohlonde, m addition to phenyl 
sulphite, the chloride CjHft O SOCl has been isolated — 
Paul Lemoine Tho geological and hydrogeological 
results of a boring at the National Natursd History 
Museum —Jean Lacoste Tectonic observations on 
the southern Riff (Moulay Bou Chta region) —Mme 
Mara Lechtova-Trnka The presence of em osoomycetc 
in a tubercle of Astragalxis aiopecuroides The name 
Ascorhiza Legumtnoaarum is suggested for this mould, 
which appears to be new It has been found m the 
tulien lea of three other Loguininoaai —Pierre Dan 
geard The aenaibihty of Lamtnana to external 
actions and lodovolatilisation —G Nicolas and MUe 
Agg^ry A new example of the important r61e ol 
bacteria m phytopatholo^ —Emile Saillard The 
fixity of composition of plants, according to Liebig, 
and the sugar beet produced by selection The 
quantity of mineral bases contained m the entire 
plant per 100 kgm of sugar m the root, or per 100 kgm 
of dry matena], is not constant, it diminishes as the 
nohness of the roots m sugetf moreosee Tho sugai 
beet, produced by selection, has not the fixity Ol 
composition indicated by Liebig—Jean Roy Hm 
existence of parthenogenesis m a species of Copepod 
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Elajpho%deMa h%den» —Georges Monn and Jean Bouco- 
mont Modificatioiia of ohronaxy in experimental 
rickets of the rat —Louis Lapicque Remarks on. the 
preoeding oommunioation —G Ramon, R Legroux, 
and M Schoen The dissociation of the diphtheric 
anatoxm antitoxm complex and the recuperation of 
the anatoxm —K Demolon and G Bacbier Iiermen 
tations m a heterogeneous and discontmuous medium 
The medium "waa bnck clay or a quartz sand moistened 
with a siutable nutritive liquid, the orgamsma, yeast, 
B coll, and a mobile urol^iLlus The phenomena 
of diffusion and migration take place m quartz sand 
when there is 6-8 per cent of water present, but this 
IS not the case with a siliceous clay medium —H 
Jacotot Researches on vaccination agamst bovine 
plague the preparation of the antigen by dehydra 
tion of the virulent splenic pulp 
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•IviTiTCmoH or Bijcotrigal BKOijfitiBS (South Midland Centro) (at 
Ulrminghsm Unlvei^elty) —Annual General Meeting 
iMariTUTioN OF Blkctrk AL BifuiMiiHa (Waitern Centre) (at Cheltenham). 
—H T ^ouug MfKiorn Lighting (Lecture) 

IVKSDAY, April 14 

Hotai Hooietv of Uipk imi (Orthopfr>dlcM Section), at 6 30 
ZooLorjicAL Soniaiv or Luiiik)N, at 6 SO—Dr W K Le Oroa Clark 
The Uiuin of A/tor<« 6 uF murinuA—M hiirton The Interpretation of 
the Kmbryonlo and PuHt-larval Charactere of certain Tetiaxonld 
Hpungea, with Olmervutionii on PoiClarvul Growth atagcM in eome 
SpecloH —Dr 1C HIgalke Note on tht Kgg of the Nila Crocodile 
^rocojy/uj nilifli* hk) I Jltyoe Hepuit on the Kotlfera Mi 
Omer CoojwrH InvoBtiKatlona of the Abysalnlao Fienhwatera (Dr 
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Mr Omer Cf»Qp 0 r H 1 nveHtlpation of the AbysHlnlan FreahwateiN (Hugh 
Scott Kxpodltlou).—Col A E Hamer ton Rcpoit on the Deaths 
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iHariTOTioN or Civil Enoinekkh at 0 - R W Mountain The 182 
Kilovolt rraiiHiniKHion System of tlo Central SLotland Electricity 
Scheme —0 H Uorry II P Ga/n and C E H Vorlty The Deptford 
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At 7—F 11 t> HluiuglineMgy Some Mwhrn MuIukIh oI Sewage Dia 
noHa) —Dr H K J ockwood and Dr U S llayua A N» w Mclho<l of 
Tt Hting Agar and Gelatine JellieH 

Ihhthotion or Kikitrkai Enoinkbiih (Ninth Midland Centre) (at 
Hot^l Melropole 1 oedN) at 7 —Annuil ( enuiftl Meoting 
IumTtTTinrf op Elk ikioai Bnoinexiu (Hiotlieli Centre) (at 8i Kltn 
bank Cienouiit Gliiegow) (Annual Geiienil MeotiiiK) at 7 80 - H 
I fggott 1 ho Medical and Surgical Applientiona of Kleclrt'’ity 
QOKKrrr Mi< iiom urn ai Crtm (at 11 Chandos stieet W 1) at 7 30 — 
W K Watson Haker and others Discussion on Microstopu Design 
with spodal refeiRni e t^> Ad\an( ns shiLe 1014 
iHSTiTmioN or Kniunfriih and HiiMhunpKRfl IN Si oTiJ^NU (at 39 Kim 
bankt roecent Glasgow) at 7 30 —Di 1 A VMlkuxand J 1> Farmer 
A Comparison ol Uefrlgfliatlori Hystema. 

li KDNK^DAr, Aikii 1 j 

Ropal Mikiicty op MinioiNi (Hlstoiy of Medicine Section), at S - Dr 
J D UuHeHton T H Houilluud (1700-1881) a Pioneer in C ardiology 
and Neurology 

Koval Mktkoroi ook ai Sorirrv nt ft —W D Flower An Annlyala of 
the Cold iMuntovir Egypt on Mar 7, 1929—'tt 11 Ihck A Note 
on the Ui lationship between Fog and UelaUve Humidit j — 11 Jameaon 
TeinjRiratuie ObA6r>atluaa on Adams Peak, Ceylon —/o lx taken as 
rtiui -S P Wlltshlro The Correlation of Meathur Conditiona with 
Outbreaka of Potato Hllghl 

Royai MiimoaconcAi Sociktv (nt H M A House raxintuck Sfiuare), 
at 6 80 —L La Cour Improveinents in Kxeryday Techninnt in Plant 
Cytology -Prof A G Hornyold On the Pieparation of Eel Stales 
Niiw(x»ikn Socictt roH the Htuuv or mi HiaroHv or Bnoiniikimo and 
iKinsoLiHiv (at Prime Henry 1 Room Fleet Street) at ft SO—Col 
HER ( lompton The F Irat Installation of Houhu to Houae Supply 
in the United Kingdom—G A Orrok The Pearl Street Station 
The First Steam Power Station in America—Prof J K Unoh The 
OUil Kngineerlng Adiiexoments of lohn B Jervis 
tMHTiTirrK or Fdrl (Annual General Meeting) (at Chemical Society), at 0 
—A Marsh Smoke Problem A t onalduration of some oflta Economic 
Aapeots and the DlfTloultiOK of Its Holntion 
lurriTUTloif OP Civil BNOiNiaRS (Student# Meeting) at A 89—F O 
Ball liJome Conniduratlnna on the Ecunomio Design of Small Rein 
forced Concrete Girder Bridges for Highway U»e 
iMtTiTUTioN OP Blkcthkai Rnoineerb (Shuffleld Snb Centro) (at Royal 
Victoria Hotel HhefHeld), at 7 80 —D 11 Hoseaaon The Cooling of 
Bleotrioal Machines 

Royai Sociarr or Arts ai 8 —D R Wllaon Industrial Lighting 
Bleotropi atriui and DEpoeiTuKe Tn hnk al Society (at Northampton 
Polyteohuic Institute), at 8 16 —8 Wornick KiperimontB In Cadmium 
Plating 

Sooi^Y or Olaba Tecbnoiakiv (at Sheffield) —Annual General Meeting 

THUMDAY, April 10 

iNtTiTtmoH OP Mihiho and Metalliirot (at Geological Society) at 6 80 
OHii.n-STUDY Assikiation (at 90 Buckingham Palace Road) at 0 —Dr 
J N Glalater Doee the Developing Mind Kucapitulate Anceatral 
Hlatory? 

luariTUTioB or Kiaotbioal Bhoimbbiu, at 6 —R M Chailey Recent 
Progress in Large Transfunners — W B M Ayres The Application 
of the Induction Voltage Kegnlator 

Royal Akronautk ai 8o<iaTy (at Royal Society of ArtaX at 8.80 —Dr 
A H Davis Aircraft Noise 

IwarrrvTioN or Eiicttrioal BiroiNHHe (Irish Centre—Dublin) (at 
Trinity College, Dublin), at 7 4ft 

DniTiaii IweriTOTi or Radiuloov, 8.80—Dr H 8 Soutlar The 
Ideal Distribution of Radon Se«^—W B St hall A Two Valve 
Tranafbrmer Unit fbr Diagnosis and Therapy —Dr A Orllansl^ 
Uniformly Irapreased Reduced Prints fWjra Contrasty Negatives —Dr 
li, A. Howden i^Techntque of Radiographic Pelvimetry 

r FJIJDAr,'A pbii 17 

DniTistt iKSTiTUTi or Hadiolooy (at North Middlesex Hospital, 
Bdmonton). at 11 a m —At 6 —Meeting of Medical Members 
Bliothical AnM> 0 UTioN POR Won BN (at Pack Lane UotolX at U BO a M 
—Annual General Meeting —At 3,—Report from Branches, etc 
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Phtbioal SociBTY (St Imperial College of Science and TocbnologyX at 6 
—A. J Haddock The Oeneratloo of Current PuImb of Reotangnlar 
Wave form—R A Fereday An Improved Method for the Comparison 
of Bmal III ajEiietlo Susceptibilities—Dr B Q Richardson Edge Tones. 

NarioNAL Instjtutl op Indostrial PavcnoLoov (Annual General 
Meeting) (at Royal Societ)), at ft 

Royal HANiTAar iNeriTUTB (at Guildhall, Poole), at 6 —B J Goodacre 
and others Ditciisslun on Home Aspects of Municipal Sanitation — 
Alderman J O Julymn and others Dlscussiun on Prospect and 
Retrospect —Dr G C hesney and others Dlscuislon on Diphtheria 
Immiiulsatlon at Work 

Institution up Mecdamilal Ehoinexbb, at 6 —O D Qlbb Poat-War 
Land Turbine Development 

Nortb Bast (Xiabt iNtrriTDTioN op Bmoikebm and SuiPEUULDEfia (at 
Mining Institute Newcastle upon Tyne), at 0—J Foster King Oor 
rosion of Oil TsnkorB 

Coke Oven Manaoekn Association (Midland ScoLiou) (at Sheffield 
University) ates^l—Piof R V Wheeler Rational Analysis of Coal 

SofiKTv or Dvkrs and (youiuniHTH (Manchester H(otion)(ot 36 George 
Street Manchester), al 7 —H B Putts Tlie Patent I^aw relative to 
the t hemlst and Technologist 

iMariTUTioN or EiKcrnirAi BNaiNEXus (Meter and Instrument 
Huctiou) at 7 —E W iiill and G F Shotter ( urrent Tiansformer ^ 
Hummatlons 

Institute ok Fuki (Bust Midlands Section) (at University College, 
Nottingham) at 7 —H I 1 irle Theory and l^acliee of the 
GaHltlcstlnn of Coal in Producers 

Hmirrv or Ohemd al Induhtry (Newcastle Set lion) (at Armstrong 
College Ntwcsstle iijs'D Tyiit), at 7 80 —Denioiislialiou of Modern 
ScienbiHo Instruments and Apparatus of Special Interest 

Institute or Meta is (Sin ffleld Section) (in Non Ferrous Ret tion oi 
Applied Science Dipaitmeut, University of Shelllelil) at 7 »0 —R 
Genders Extimiion 

Junior Inbtitctiow op Knoineerb at 7 30 —J K Gray The Irani 
mlHHlnnofGaB TG Maitin ihe DulldlnK Reunirements of I Ifts 

Institute or Rupwino (yorkshire and North hawterii HecLton) (at 
QueenB Hotel, LeedH) —Annual Meeting 


PUBLIC LECTURK 

YUZ-SD 11 Aittii 14 

Ghkhham Coi LKop at 6—Sir George Newman I hysic (Succeeding 
T etlures on April 1' Irt and 17 ) 


DISCUSSION 

Arart 17 and In 

1 Gknuial Disci kston on 1 hohh hfmd ai |Ph(h pkhkh 
Faraday St»cik.Tv (in Depailment of Chemistry, I h ei pixil Untv ersity) 
F)'iday yl/trU 17, at 10 a M —Molecular Hpectm in Relation to Photo 
chemiral Chang* 

Introductory Paper Prof U Mecke 

Ultra Violet Absorption Hpertru ol Acetylene and FoinmUlehyde Dr 
G HcrFberg 

The Absorption Spectra and theOptUal DIshoi iation of the Hydtfdes 
of Uie Uxygnn Group C F Qooueve and N O Stein 
The Photoifinmlcal Pi opertlos of the Carbonyl Group F W Klrkbrlde 
and B G W Norrish 

Friday, April 17 at 2 80 — Photochemical KineticH in Gaseous Systems 
Introductory Paper Prof M Uodenst«in 

Ths UoaLtlon between llg and Oj under the Influence of Photochemic 
ally produced H Atoms Tlie Relation of its Hecbatilsm with that 
of the Explosive Gas Reaction at High Temperatures Dr W 
Fi'ankenburger 

The Photochemical Union of Hydrogen and CJhlnrine at lx)W Pressures 
J H Bateman and H C Ciaggi 

The Photosensltised Decomposition of Nitrogen Trichloride by ChlortuL, 
and the Induction Period of the Hydrogen Chlorine Reaction J O 
A Griffiths and BOW Nornsh 

The Fhotosenslbised Formation of Hydrogen Paruxide in the System 
Hydrogen Oxygen Chlorine ROW Norrish 
The Photochemiatry of Mixtures of Chlorine Oxygen and Carbon 
Monoxide Prof G K KoUersou 

The Mechanism of the Photo Oxidation of Gaseous Alkyl Halides 
J R. Bates and R Spence. 

A Comparison of the Efficiency of Photochemical Heactlona and 
Bimilar Reactions Prtxluced by Gaseous Ions O R Gedye 
SatnrdaVy April 18, at 10 a m —Photochemical Change in I iquid and 
Solid Systems 

Introductory Paper Prof A Berthoud 
The PhoUichemical Temperature Coefficient DWG Style 
Ttte Acceleration of the Blecbrolytlo Deposition of Hydrogen and 
Oxygen by Light of Short Wave MD^h Dr F P Bowdan 
The Photoohemioal DecomtNvsiilon of Chlorine Dioxide In Carbon 
Tetrachloride Solution Y Nagal and O F Goodeve 
The Photuchemical Oxidation of Potassium Oxalate by Iodine in 
Aqueous Solution Prof A J Allmand and K W Young 
A (yoroparatlve Btudv of the Photographic Proceii under Different 
Experimental Ckinditions Prof J Egsert 
The latent Fhotograplilc Image New Jaethods of Investigation and 
Results Prof F Weigert 

BenaltlaaLioua of the First and Second Type Prof F Weigert 
Solurdav, April 18 at 3 sa—Photosynthesis 
Introductory Paper Prof ECO Baly 

The Application of the Einstein t^w to Photochemical Processea In 
Living Celle Prof O Warburg 

The Measurement of the Physlologloally Active (Erytheme forming 
Ultra Violet by means of the Photochemical Formation of Dyeatnna 
from the Leuco-GoiDponndn of Trlphenyl Mebbane Dyes. Bdlth 
Woydti and W Frankenburger 
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Scientific Medicine 

UCH of the more important subject matter 
of the annual report of the Medical Re¬ 
search Council recently publiahed, and dealt with 
elsewhere m this issue (p 508), was brought to 
public notice by the newspapers as occasion arose 
The estabhshment at Umveraity College Hospital of 
a department of clinical research is an example 
Scientific results achieved or foreshadowed during 
the year under review were many and valuable, 
and to bo able to say of such a year that it “ illus¬ 
trates the general features that have marked the 
progress of modern medical investigation through¬ 
out the world during the present generation ’’ is an 
indication of solid attainment Nevertheless, there 
are two sides to progress —progress in discovery and 
progress in organisation , and the phrase quoted is 
strictly relevant to an aigument concerning the 
machine and its design rather than its output 

This argument, unobtrusive but intense, affoids 
an answer to professional criticism, which, having 
filled out its voice in the correspondence columns 
of the Times, died away again last summer, its 
‘ airy swelhngs unhke the music m ‘ Endymion 
unrovived They will bo revived sooner or later, 
for the sufficient reason that “ the study of disease 
as such IS by no means the only field of medical 
research it is a field indeed that work m all 
the other fields is actually aimed at reducing 
E^or the time lieing, tlio Medical Research (Council 
resolves this dualism withm its own orgamsa 
tion but it cannot resolve it elsewhere It 
holds a balance between the claims of investiga 
tions which lead at best to results of professional 
and technological value and the claims of what the 
authors of the report call the “intensive pursuit 
of the more primary studies ” that serve medical 
science 

Fortunately from an evidential pomt of view, 
unfortunately otherwise, what sort and standard 
of mvestigation is deemed specially desirable by 
the Council’s critics is revealed by the plans in 
existence for a research lalwratory m the grounds 
of Charles Darwin’s house, where young men wait¬ 
ing for hospital appointments are to wait less 
unprofitably than they wait now Smee a feather 
would turn the Councirs scale in favour of apphea- 
tions, and smee the existence of a laboratory for 
expenraental surgery might as easily increase as 
dimmish the clamour for a more professional out¬ 
look, it 18 not to be counted altogether a gam 
that the poise within the Council itself is so 
dehcately adjusted 
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Work accumulates faster than funds Increas¬ 
ing responsibilities are laid upon the Council by 
the growth of work within the range of the Thera¬ 
peutic Substances Act “ This growing burden 
depends in part upon the advisory relations of the 
Council to the routine administration of the Act 
For the rest, it consists in the active promotion of 
research work concerned with the preparation and 
use of standards of reference for the proper assay 
of biological substances ” It is urged that such 
work for the protection and assistance both of the 
public and of the medical profession is valuable 
Of course it is, and so is the part played by the 
League of Nations in gaimng international ad¬ 
herence to common standards It is urged that 
the Council is charged by Parliament with the duty 
of aiding ‘ from a narrowly limited fund whatever, 
being needy, is most fruitful and most hopeful ” 
either in applications or in fundamentals, and that 
this duty 18 onerous Of course it is It is urged 
that the curative work of the physician or surgeon 
IS vitally important but is not the sole concern of 
medicine, which increasingly, step by step as know 
ledge advances, is concerned with the scieqces 
and arts of preventive work m all its kinds 
“ The Bcionco of nutrition, newly bom almost 
within this generation, is bnnging into sight new 
possibilities of greatly augmenting the preventive 
services of medicme and of setting m the middle 
of the picture not so much the attack upon declared 
disease as the establishment of right development 
and full health The management of life, in m 
dustry and in the home, replaces the control of 
active disease 

It ifl harder to delimit the boundaries to be set 
to medical research than to describe its major 
concerns The Council gives up the attempt, 
falhng back upon the words of the Ormsby-Qore 
Research Co ordination Sub Committee “ Medical 
research deals by no means only with the cure of 
disease It deals with the proper development and 
the right use of the human laxly in all conditions 
of activity and environment as well as with its pro¬ 
tection from disease and accident and its repair 

Scientific medicine is no longer preoccupied by 
disease, which was “ the earliest preoccupation of 
medicmo ” Yet the rejjort asks us to “ think of 
it 08 being still so preoccupied, m order that we 
may appreciate the dependence of the modern 
chmeal worker “ more and more upon the tools 
and methods of the l|iboratory ” Problems are 
taken from the bedside to the laboratory for thoir 
solution and there new problems are distilled for 
exploitation m the ohmc Was Emerson the origin 
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of this compensatory theme t “ It is thus written, 
because it is thus m life Our action is over¬ 
mastered, and characterised above our will by the 
law of nature We aim at a petty end quite aside 
from the public good, but our act arranges itself 
by irresistible meignetism m a Ime with the poles 
of the world At all events, Emerson was equal 
to the theme to the end If “ an inevitable dualism 
bisect nature ”, compensation lurks “ the man 
or woman who would have remamed a sunny 
garden flower, with no room for its roots and too 
much sunshine for its head, by the falhng of the 
walls and the neglect of the gardener, is mode the 
banian of the forest, yielding shade and fruit to 
wide neighbourhoods of men ” 

It 18 to bo hoped that the compensatory 
ingenuity of tlie Medical Research Council will 
equal the transcendentalisms m compassing the 
termination of its theme when the time comes 
But that IS not yet By for the greater part of 
the work the Council aid or imtiate is done within 
the Universities or in Hospitals serving Umver- 
sities In this way the work gams not only from 
the intelicctual freedom that belongs to Umversity 
life and the opportunities that it bnngs of stimulal 
ing and recruiting ^outh, but it gams also by the 
use of matenal resources derived from other funds, 
both pubhc and private, ancient and recent, 
without which not one half of the work now to 
be described could have been sustamed ” The 
weights are indeed exquisitely poised It is, how¬ 
ever, a wholesome reminder of realities to turn 
back a page or two to the confession that the 
contrasted (not compensatory m this cose) tend¬ 
encies of modern medicine, the extensive and the 
intensive, must each bring its own difficulties ” 
Nevertheless, it cannot be said that these have been 
obscured for readers famihar with them 

The Council, it seems, is marking tune It has 
arrived, as it were, at a definite stage m the race, 
the egg still in the spoon Hints of future pohey 
are scarcely discermble A year ago there was 
some expectation of a policy of centralisation 
It IS not suggested in these pages Praise of the 
umversities is mere ‘ thank you and gratitude 
18 not always a vivid sense of benefits to come 
Climcal research is pohey active, and assay of 
biological substance an obligation Pohey waits 
on pohtics and the exchequer whether England 
wiU prefer to receive modernisation at the hands 
of M Andr6 Siegfried or Sir Oswald Mosley gr 
will prefer not to receive it at all It is all very 
well for Germans to remember ” as an objeot- 
lesson of the conception of the State’s functions, 
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that PruBBia founded the University of Berlin m I 
the dAyB of her deepest poUtioal depression in | 
the words of Genered von Seeckt Germany is 
not England, but a country that behevos in what it 
calls “ geistige Macht" Abraham Flexner (“ Uni¬ 
versities, American, English and German ”) may be 
right, and ** To be frank, despit^i^eir great scholars 
and scientists and ours this sort of thing does not 
come easy to either Great Bntam or Amenca ” 
Flexner, an acute, if strongly individuahsed 
observer of the state of scientific organisation the 
world over, has it on the same page The creation 
of the Umvereity Grants Committee, the Medical 
Research Council, the Department of Scientific 
and Industrial Research mdicates recognition of 
the fact that England locks modern universities 
The organisations just named give temporary 
relief—a block grant, support for a promising 
investigator or an important investigation Such 
agencies are not superfluous , under all circum¬ 
stances they have their uses , but they are no 
substitute for universities, amply endowed, amply 
equipped, and amply attended by a suflScient group 
of men and women dedicated to the search for 
truth They seem to say * We lock developed 
universities While we are waitmg for them or in 
jiroparation for thorn, let us tram this or that 
promising man, let us get this or that thing done ’ 
It 18 all very well, but it does not answer He 
tails the Medical Research Council “the one 
mitigating factor of importance *’ in Britain's un 
organised and undeveloped resources in scientific 
medicine, and m this report we have the measure 
of its mitigation 

Egyptian Mathematics 

Maihemaiischer Papyrus des Staadichen Mustums 
iUr Schdmn Kdrisie xn Moskau Heiausgegeben 
und koramentiort von W W Struve Unter 
Benutzung einer hieroglyphischen Transkription 
von B A Turajeff (Quellen und Studien zur 
Geschichte der Mathematik, Abteilung A Quel¬ 
len ) Pp XU 198 +10 Tafeln (Berhn Julius 
Springer, 1930 ) 48 80 gold marks 
r pi HIS edition of the Moscow papyrus (complete 
-L with plates giving photographs of the whole of 
the text and a hieroglyphic transcnption) has been 
eagerly awaited by Egjrptologists and historians 
of mathematics alike The volume is finely pro¬ 
duced, and we can only congratulate the author 
upon the result of some three years* intensive study 
of the papyrus and all the literature of the subject 
of Egyptian mathematics Eg 3 ptologi 8 ts will m 
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due course have much to say upon it, the present 
notice will deal with it from the point of view of 
the mathematician only 

The papyrus, now in the Museum of Fme Arts 
at Moscow, formerly belonged to Vladimir Golen- 
ischchev, who bought it in Egypt in 1892-93 or 
1893-94 It IS said to have come from the necropolis 
of Dra Abu’lNogga,in the immediate neighbourhood 
of the place where the Rhind papyrus was found, 
namely, m the rums of one of the small buildings 
near the Ramesseum Written during the Thir¬ 
teenth Dynasty, it was copied from an original of 
the middle of the Twelfth Dynasty, sbghtly earber, 
if anything, than the original of the Rhind 

We have known something of the content of the 
papyrus since Turaiev published in Ancient Egypt, 
1917, a paper on “ The Volume of the Truncated 
Pyramid m Eg 5 ptian Mathematics *’ (problem No 

14 in Struve’s numbering) A further pajier by 
Zinzerhng publisliod m 1926 contained the transla¬ 
tion and transcription by Turaiev of four more 
problems from the papyrus, three of which are 
geometncal These tlirce problems, together with 
that of the truncated pyramid, are the subject of 
a long and impoitant aiticle by Battiscombe Gunn 
and T Eric Pec t m the Journal of Egyptian A rchceo 
logy (vol 15, 1929, pp 197 185) As compared 
with the Rhind papyrus, the Goleiuschchev papyrus 
shows certain differences Whereas the Rhmd, 
although severely practical (there is only one hint 
m it of a general formula), has its problems 
arranged in distinct groups and is apparently a 
kind of handbook of instruction, the Moscow 
papyrus, where the problems are arranged anyhow, 
18 more like an examination paper (with solutions) , 
the suggestion of the editor is that it was in use, in 
a school for sciibes, as a kind of test paper The 
problem is given to the pupil by the scribe teaelier, 
“ If thou ai*t asked do so and so ” , the 
working is supposed to bo shown by the pupil to 
the teaeher, sometimes with the word ‘‘See’*' 
added, and the teacher replies, “ Thou hast found 
it correctly ’ The conciete numbers chosen for 
illustration are as simple as possible, so that there 

15 none of the compUcated arithmetical work which 
we find in the Rhind 

The problems (twenty five in number) are re¬ 
arranged by the editor ui groups (1) ‘cooking 
ratio ’ problems relating to the interchange of loaves 
and measures of beer accordmg to the ‘ strength ’ of 
each, (2) simple rule of three problems, (3) ‘ hau ’ 
calculations correspondmg to equations m one un¬ 
known, (4) problems of finding areas and volumes 
. We have also m the papyrus the operations of 
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squaring and finding the square root, which do 
not appear in the Rhind A typical problem is 
to find the sides of a rectangle (or a nght angled 
triangle which is the half of a rectangle), when the 
area and the ratio of the sules are given This 
leads to the equivalent of an equation of the form 
m/n is, of course, expressed as the 
sum of submultiples, for example, J +1 In one 
case mjn J + i and ^ is 12 The Egyptian says, 
“ Reckon with ^ J to find 1 (that is, he divides 1 
by J + J or J) result 1J ’’ He then multiplies 12 
by IJ, making 10, and extracts the square root of 
16 result 4 Thus the side we have called x is 4, 
and the other side is {J + J) 4 or 3 

Of outstanding interest is the problem No 14, 
which, as indicated above, gives the correct com 
putation of the content of a frustum of a pyramid 
with square base, cut off by a plane parallel to the 
base (m the particular case the side of the square 
base IS 4, the side of the opposite face 2, and the 
height 0) In accordance with the correct formula 
ab + b^), wheie h is the height and a, b the 
Sides of the square base and top respectively, the 
Egyptian says, in short, “ Square 4 (the side of the 
base) , result 10 Double 4 (that is, multiply the 
4 by 2, the side of the upjior square) result 8 
Square 2 result 4 Add 16 + 8 + 4 ^ 28 take ^ of 
6 (the height), that is 2 reckon with 28 twice 
(that IS, multiply the 28 by the 2) Sec f wo have 
56 Thou hast reckoned correctly ” How came 
the Egyptian by the correct formula ^ The 
question is discussed at length by Gunn and Poet 
in the paper referred to, and we may expect it to 
give rise to much further speculation The formula 
can be obtained by algebia (or its equivalent in the 
shape of mensuration) in two ways (1) by regard¬ 
ing the frustum as the difference between two 
similar pyramids with square bases , (2) by drawing 
perpendiculars to the hose from the four corners 
of the square top and so sphttmg up the figure 
into (a) a nght parallelepiped with base a* and 
height hj (b) four pnsms, each of which has for one 
face one of the erect faces of the parallelepiped, 
and (c) four small pyramids at the corners, with 
square bases, each of which has i(a-5) for its 
side The second method is, mukUts mulandx9f 
that of Heron’s “ Metrica ”, II 8, and the first 
that of II 7 In either cose we must know the 
formula for the volume of a pyramid with base 
a* and height h The equivalent of this is obtamed 
by Euchd in f rops 5 7 of Book XII by the method 
of exhaustion, the anciefiP substitute for the calcu¬ 
lus It 18 not conceivable that the Egyptians had 
attained to this order of ideas. On the other hand, 
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for the purpose of constructing their pyramids, 
they had the greatest practical interest in knowing 
the amount of material that would be required for 
a p 3 rramid of given dimensions Actual experience 
would in time give a rough guide, and they could 
easily arrive at an expression for the content of a 
pyramid by measunng how much com, or what not, 
would go into a vessel of that shape , for they 
must have seen that the height and the area of 
the base would come into the calculation Struve 
agrees that the Egyptians must have arrived at the 
formula for the complete pyramid in some such 
practical way , the rest of the (akulation for the 
frustum would offer no insuperable difficulty 

The Egyptian achievement is the more remark¬ 
able when compared with other ancient attempts 
to solve the problem A pnmitive mathematician 
would naturally think of multiplying the height 
by some mean area , the formula thus obtamed 
might be l{a^-\-b^)k or {^(a-\-b)fh The former 
approximation is found m the “ Stercometnea ” 
attnbuted to Heron , it is parallel to, and may 
have been suggeste^l by, a similar formula for the 
volume of a frustum of a cone used by the Baby¬ 
lonians about 2000 b c The second is found in 
Brahmagupta, as well as in the “ Stereometnea ” 
Improving on these cases, Kurt Vogel has recently 
suggested m the Journal of Egyptmn Archeology 
that the Egyptian may have thought of multiply¬ 
ing the height by the average of three areas, 
a*, aby and 6*, that is, +ab-\-b^) but it seems 
in the highest degree unlikely that this would 
occur to anyone who did not know tho formula 
beforehand 

Space does not allow us to discuss the other 
remarkable problem (No 10), where, if the interpre¬ 
tation IS nght, an<l assuming the known Egyptian 
estimate of the value of tt, namely, author 

seems to calculate correctly the surface of a hemi¬ 
sphere, whereas, so far as we know, Archimedes 
was the first person to prove scientifically that the 
area of the surface of a sphere is equal to four times 
the area of a gieat circle in it 

An important result mcidentally obtained by 
Stnive relates to the once disputed question 
whether certam triangles in problems 61 and 62 of 
the Rhind papyrus are right angled or isosceles 
He shows from the problems in the Moscow 
papynis that in the cose of the nght-angled tnangle 
the perpendicular sides are called by names which 
mean * length ’ and ‘ breadth ’ as in a rectangle, 
whereas m problem 4, which is identical with No 51 
of the Rhind, the are-a of the tnangle is obtamed 
as tho product of the * tp r ’ and the * mryt the 
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same terma as those used m the Bhind The 
tnangles in the Rhind are therefore not right- 
angled, and Struve concliides, like Peet and Gunn, 
that they are isosceles , like them, too, he arrives 
(though by a shghtly different route) at the con¬ 
clusion that, while ‘ tp-r * means the ‘ base 
‘ mryt' can only be the perpendicular height (as it 
must be if the formula used is correct), and not one 
of the Bides other than the base T L H 


Physical Chemistry applied to Biology 

(1) CoUotd Science applied to Biology a General 

Disctission held by the Faraday Society^ September- 
OctobeTy 2930 Pp 059 865 (London The 
Faraday Society, 1931 ) 12^ Od 

(2) Precis de chtmie physique a Vusage des eiu- 
diants en m^decine Par Prof Fred VFs Pp 
vu + 414 (Pans Vigot fr^res, 1929 ) 50 francs 

(1) rri HE Report of the Faraday Society’s General 
i Discussion at Cambndge on '' Colloid 
Science apphed to Biology is a substantial volume, 
containing more than 200 pages The twelve papers 
which were presented to the meeting only occupy 
about 120 pages, so that the discussion is respon¬ 
sible for the other 80 pages This is an accurate 
reflection of the fact that a hvely discussion was 
maintained during a senes of sessions covering two 
complete days, of which only a small part was 
occupied by the presentation of papers which had 
already been circulated m advance The keenness 
of the discussion, and the large number of eminent 
research workers who took part m it, provided a 
remarkable vindication of the recently adopted 
pohey of the Faraday Society m undertaking the 
orgamsation of a discussion on colloid science in 
alternate years , but it also demonstrated, m an 
even more emphatic way, the value and importance 
of a meeting at which biologists on one hand and 
chemists and physicists on the other hand could 
meet on neutral ground to discuss problems for the 
solution of which co-operative effort from both sides 
18 obviously needed 

The widespread belief that the study of hving 
matter may m the near future lead to even greater 
advances than those which have resulted dunng the 
past twenty years from the study of atomic struc¬ 
ture, emphasises the urgency of this co-operation, 
and uidicates the liberality of the crop that is 
waiting to be harvested J^m this pomt of view 
special interest is attached to the ‘ introductory re- 
mau-ks ’ on “ The Structure of Living Matter ”, by 
Sir F Qowland Hopkins, and to the ‘ conclusion * 
of Sir Wilham Hardy, neither of which haa hitherto 
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appeared in prmt The former directs attention to 
the almost absolute neglect of colloid science m the 
decade 1887-97, and the awakening of activity 
which followed the appearance of Hardy*8 papers m 
1890 and 1900 , but it also includes a warnmg that 
the problems presented by hving systems are very 
complex, and that it is essential to keep in touch 
with the reahty that is inherent in that complexity, 
smee artificial colloidal systems do not and cannot 
“ display, save m some accidental and unreal 
aspects (of which the importance is often exogger- 
at^), the attributes of life ” Sir Wilham Hardy 
also urges that “ at the present moment biology is 
overcharged with facta ”, and points out the ** pro¬ 
digious services ” which could be rendered by a 
mathematical physicist who had sufficient courage 
to “ leave his homo in the physical laboratory ” and 
“ come over tlie way ” to “ live with biologists under 
the same roof ” 

If the Faraday Society had done nothing more 
than provide a platform from which the urgency of 
this call could be announced, the organisation of 
the meeting and the pubbcation of the present 
report would have been sufficiently justified , the 
fact that the meeting was held in Cambridge may, 
perhaps, be interpreted as in some sense a challenge 
to the University to undertake the leadership in a 
new period of advance in natural knowledge 

(2) The modest volume of Prof Vl^s is at the 
same time an introduction to physical chemistry 
and a store of mformation as to its apphcations 
to biological problems It could only have been 
written by a physical chemist who had taken up his 
abode in a biological environment and thus acquired 
an interest in and an insight into the bewildering 
problems of hving matter From this point of view, 
the fact that Dr Vl^s has been attached for some 
years to the faculty of medicine in the Umversity of 
Strasbourg, instead of holding a general chair of 
physical chemistry, provides a sufficient explana¬ 
tion of the fact that the biological aspects of the 
subject really dominate the whole book, instead of 
being mere addenda to serve os a * bait ’ to entrap 
the interest of the medical student, or ‘ sugar and 
spice * to tickle his palate when engaged m the com¬ 
pulsory study of an unpalatable subject The sym¬ 
pathetic introduction written by the dean of the 
Faculty of Mediome is more than justified by the 
whole heartedness with which Prof Vl^ has de¬ 
voted himself to his task 

The book itself is divided mto three parts, dealing 
mainly with osmosis and related properties of solu¬ 
tions, electnoal properties of solutions, and the 
, colloidal state , but there ore two appendices, one 

Ql 



586 


NATURE 


[April 18 , 1931 


dealing with int^rfacial charges and the stability 
of HUSjjenHionH and the other with the physical 
chemistry of bacteria and of the fluids of the body 
The second apjicndix covers more than fifty pages 
and represents a course of lectures which has been 
delivered annually to the Faculty of Science during 
the past ten years It is of a different character 
from the earlier sections of the book, where the 
primary object is to give instruction in physical 
chennstiy, since its main purpose is to describe the 
advances in knowledge which have lieen made as 
the lesult of the apjihcation of physico chemical 
metluKls of investigation to biological problems 
Those who heard the recent Croonian Tvccture will 
be inteiested to note the references made to the 
woik and theory of Jioidct on toxins and anti 
toxins, but there is also a number of rcforinees to 
the author s own expeiimental ohstrvations 

The book is issued in a cheap and unpretentious 
form Its importance depends not merelv on the 
immediate value of the material whicli it contains, 
but also on the evidence which it alTords of a grow 
ing collaboiation In tween physicist and biologist in 
the difficult but fertile study of living matter 

Index Londinensis 

Index Londinensis to lllusiraiions of Flow*ring 
Plantsy Frrns and Fern AIUls, being an emended 
ami enlarged ediUon cmdiniied up to the end of (he 
Year 1920 of Priizel s Alphabetical HegiHlei of 
Uepreseniatians of Flowering Plants ami ierns 
compiled from Botanual and Horticultural Pub 
hcations of the X\ Jllth and XlXth Cenlnriea 
Prepared under the Auspices of the Royal 
Hoiticultural Society of London at the Royal 
Botanic Gardens, Kow, by O Stapf Vol 3 
P}^ iv t-535 Vol 4 Pp iv + 'jbS Vol 5 Pp 
iv + 541) (Oxfoni Glarendon Press , London 
Oxford University Press 1930-1931 ) £5 bs 

net each \ oJ 

VOLUME 3 of this work appeared in Juno 
1929 It contains 555 pages and references 
to illustrations of all plants from Earimi to Jusiicta 
inclusive Volume 4 was published in October 
1930 It consists of 668 pages and references 
to plants from Kadsnra to Pedtcellta inclusive 
Volume 5 appeared in February 1931 In its 649 
pages are to be found references to illustrations 
from Pediculana to Saptum inclusive Thus, such 
important genera as Pelargonmniy Finns, Pirns, 
Primula^ RMdodei^rony^tBXxd Rosa are included 
As exemplifying how the some species may occur 
under different generic names m different parts of 
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the “ Index’', Pelargonium paUenSy P parvtflorum^ 
P zonaky and others are found under Geranium in 
Vol 3 , Prunua Padua occurs as Ceraaua Padua 
and Potamogeton paluatria as Vomarum paluatre m 
Vol 2, Rhododendron tndicum as Azalea indira m ' 
Vol 1, and 80 on Names are always quoted just 
as the author gives them from whose work the re¬ 
ferences are taken, and this uecessauly involves 
the quotation of refeiencos to the same species in 
diffeicnt volumes 

Sound orthography and grammatical correctness 
and consistency, though matters of minor import¬ 
ance, should not be conspicuous b^ their absence 
in a woik of this nature, and the Index ”, on the 
whole, sets a goo<l example in this lespect It will 
Im? noted that tree names ending in na which 
have come down from the old elassical writers, 
such os QuerciiSy Pinusy RhuHy Siambuenay are of 
feminine gender, while those of recent ongin, such 
as Phijllanlhuay PotlocarpuSy PterocarpuSy are mas¬ 
culine Again, the more correct spellings “ Pirola '' 
and * Pirus ” are used in preference to ‘ Pyrola 
and “ Pyrus ’ so commonly in vogue Ranan- 
culua acer ” is the name adopted for the common 
buttercup I uth( r than thoungiammaticai ‘ li acria'^ 
used by Linnleus , and this seems quite logical, 
but in the case of R piduslriSy the form jxiluster ” 
would have been more consistently correct The 
fact that some rather obscuie chissical authors, 
like Ennius and Columella, have used the forms 
“ acria ” and “ paluatris ” for the masculine gender, 
cannot alter the matter 

A few of the features of the “ Index ” may be 
referred to here In accordance with the most 
recent views, many of the old comprehensive genera 
have been broken up, so that, foi example, in the 
case of the glass Featucuy there are now 26 lecog 
nised genera which formerly were all included 
m this genus These are all ananged alphabetic- 
ally and numbeied in sequence after the heading 
* Featueu Auct and to each sjieeies cited undei 
it a number is attached indicating to which genua 
it properly lielongs , thus, F durmacula is a true 
Festuca os understood by Lmnaeus, but F tnermis 
IS a Bromus On the other hand, there are other 
genera, such os Bucetvm and Gouimay which have 
been called Festuca but are not truly such There 
18 thus the second heading Festuca Linn , followed 
by “ Vide ifwcc/wm, Qauimay etc ” Other genera 
m these volumes have been broken up in the same 
way, such as EchinocaciuSy Qnaphahumy Orchis 

In the “ Index ” will be found numerous refer¬ 
ences to Blanco's “ Flora of the Philippines 
{3rd edition, 1878-80) Blanco was only an 
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amateur botanifit and many of his illustrations 
are erroneously named The American botanist 
Merrill has issued a corrected list of Blanco’s 
names Hence, for each incorrectly named ill us 
tiation m Blanco there are in the “ Index ” two 
distinct references, one giving Blanco’s name and 
the other the correct name ‘ fide Menill ”, and 
m each case a cross reference to the other is 
supplied 

In some botanical works, the names on the plates 
aie (bfferent from those in the text refening to 
the same plant This may be due to the fact that 
the plates were labelled and 'printed some time 
before the text was written, when different ideas 
of nomenclature had prevailed in the authors 
nimd In these cases, again, there arc two dis 
tmet headings in the Index ”, with the necessary 
cross-reference in each 

In John Hill’s 'Family Herbal”, dated 1812, 
the illustrations are mostly very crude, and often 
names quite foreign to our modem ideas have 
)>cen given to the plants In these cases the 
fditor has interpieted the plants figured in terms 
of modem nomenclature For evaniple, Malm 
moHch^aia is called in the book ” Vervain Mallow 
Vlcea” Every reference m the “Index” giving 
the correct name is always followe<l by the 
phrase “ fide Ed ” 

An interesting use to which the “ Index ” might 
he put would be the tracing of the evolution of 
the art of depicting any well known or common 
plant But references to pre Linmean pictures 
should, m most oases, bo sought for elsewhere than 
in the “ Index ” W C W 


Our Bookshelf. 

Sexual Reform Congressy Ix/udany 8 14 IX 1929 
W L S II World League for Sexual Reform 
Welthga fur Sexualreform Ligue Mondiale pour 
la R^forme sexuelle Tutmonda Ligo por Seksaj 
Reformoj Proceedings of the Third Congress 
Bencht des dntten Kongresses Compte rendu 
du troisi^me Congress Dokumentaro de la tna 
Kougreso Edited by Norman Haire Pp xl + 
670+8 plates (London Kegan Paul and Co , 
Ltd , 1930 ) 26fl not 

The Report of the Sexual Reform Congress held 
m London in September 1929 contains matenal of 
interest to men of science as well as to those con¬ 
cerned with social and moral problems The 
reader will possibly turn first to Dr Norman Haire's 
own paper on “ Stenhsation, Abortion, and Birth 
Control ”, and will also read with interest Dr Ernst 
Grafenberg’s exposition of his silver nng method 
of preventmg conception Dr Franz E HirsohV 
paper on the use of blood tests as indications of 
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patermty, is also of interest, and the method seems 
to him to be capable of yielding fairly defimte re¬ 
sults Dr M D Fder, on the “ Sterilisation of the 
Unfit ”, 18 rather doubtful as to the effootivenesa 
of such methods in the present stage of our know¬ 
ledge We doubt, however, if eugemsts wnll allow 
themselves to be thus discourag^ Dr Bernard 
Hollander, in his paper, Insanity and Divoixje ”, 
urges the amendment of the law so as to allow 
divorce for incurable insanity 

Capt G Pitt Rivers, in his paper, “ Sex phobia 
and Marriage ”, claims to liave established the 
interesting and (if true) highly unportant fact that 
I dense and increasing [lopulations tend inevitably 
to yield a surplus of women This lends additional 
inteiest to Miss R B Kerr s remarks on the 
“ Sexual Rights of Spinsters ” The writer claims 
that the increasing body of women who can afford 
to bring up one, two, or three children themselves, 
without the aid of any man, ‘ should at once bo 
sexually fiee ” Another inteiestmg paper, especi¬ 
ally to incslical men, will be that of Di Abraham 
Stone on “ Pre Maiital Consultation ”, though 
much of it IS a counsel of iierfection, at the present 
tmie 

The value of the pajiei s in this collection naturally 
vanes Feeling themselves under a cloud of opposi¬ 
tion, the writeis occasionally adopt a propagandist 
attitude, and here and there we find traces of 
rhetoiical treatment--mit so glaring, liowover, as 
we should find in the writings of those who take 
the conservative side in sex affairs On the whole, 
however, the sciontihc attitude mav be said to 
prevail J V Ha kd wick 

Monographs of the Geological Department of the 
Hunterian Museumy Glasgow UniversUy 4 
Reports on Geological Collections from the Coast 
lands of Kenya Colony ma/Ie by Mms M 
McKinnon Wood With Introduction by Dr J 
W Gregory and Report on the Ammonites by 
Dr L F Spath , Report on the other Mesozoic 
Mollusca and Brachiopods by Dr J Weir, 
Report on tlie Kamozoic Mollusca by L R Cox , 
Report on the Cheilostomata by Di HD 
Thomas, Report on the Echinoidea by Dr 
Ethel D Cume , Report on the Corals by Dr 
W Gregory , Report on the Ostracoda and 
Foraminifera by Mary H Latham , Report on 
the Fossd Plants by Dr S Wilhams , Report 
on Igneous Rocks by Agnes Neilson, and on the 
Stratigraphy of tlie Kenya Coast lands and a 
Last of Localities by Meta McKinnon Wood 
(Glasgow UniversiW Pubhcations, 17 ) Pp vi + 
232 + 24 plates (Glasgow Jackson, Wylie and 
Co , 1930 ) 

The fossils described m this monograph were 
collected bv Miss M McKinnon Wood from an 
area extencung from 20 miles north of Mahndi to 
about 16 miles south of Mombasa and stretching 
inland for 30 to 40 miles along the Kenya-Uganda 
railway The fossihferous deposits dip gently 
toward the coast and are of Jurassic, Cretaceous, 
Miocene, Pliocene, and post-PlicKjene ages The 
oldest formation of the coastal sedimentary deposits 
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IS the Duruma Sandstone, from which only a few 
non marine fossils, affording but httle evidence of 
age, were obtained It is tliought that this sand¬ 
stone 18 mainly of Triossio age , but the lower part 
18 probably equivalent to the Karoo Beds of Houth 
Africa 

The JuraNHic deposits consist of shales and lime 
stones which, from the evidence of the Ammon 
ites, appear to range in age from Bajocian to - 
Kimendgian The Cretaceous is represented by 
the Freretown limestone, which is regarded as of 
Urgoinan age The Tertiary deposits form a narrow 
strip along the coast, widening out to the north 
Of these, the Funda Isa limestones of TiOwer 
Miocene age (Aquitanian Burdigahan) contain a 
molluscan fauna closely related to that of con¬ 
temporaneous deposits in Madagascar, Persia, and 
India, but a small numbei of the species are known 
to occur in the Lower Miocene of the Mediterranean 
region and indicate that some coramumoation must 
have existed between the two regions The North 
Mombasa Crag is of Ijower or Middle Pliocene age ■ 
The molluHca in the post-Pliocene deposits belong 
mainly to Hpecies which are widely distributed 
throughout the Indo Pacific provmco, but include i 
three species which are not known to be bvmg on 
the west side of the Indian Ocean 

The Year Book of the Sctenlific and Ltarrved 
t^oc^Hies of Great Britain and Ireland a Re6ord 
of the Work done ui Science, I/iiercUure and 
Art during the Se^m<yn 1929-1930 by numerous 
Societies and Ooifernment 1 nsltiidtons Compiled 
from Official Sources Forty-seventh Annual 
Issue Pp vii + 384 (London Charles Onffin 
and Co , Ltd , 1931 ) net 

MkSsks Charles Grifiin and Co , Ltd , deserve the 
thanks of scientific workers generally for the 
money and care they have expended during the 
past half century on the production of this useful 
reference book This, however, is to be the last 
time we shall be able to welcome its appearance— 
at least, in its present form For those who are 
unacquamted with the volume, we may say that 
it contains particulars as to the names, addresses, 
meetmgs, membership, and publications of the 
scientific and leained societies of the British Isles 
and of Government scientific departments, and to 
each society, where the information is available, is 
appended a list of the papers read during the cession 
1929-30 The societies are classified by their sub¬ 
jects Tlie information given is ‘ official ’ m the sense 
that it 18 supplied by officials, honorary or other 
wise, of the societies, institutions, and laboratories 
dealt with, and we are grateful for the trouble they 
have taken 

Future issues of the book will be shorn of the 
lists of papers We are sure this is a wise decision 
Even though the lists are the latest available to 
the compilers, the titles of papers read during the 
session 1929-30 seem out-of date in a reference 
book issued^ 1931, ai;i^ by their omission the 
size of the volume and *cost of production should 
he considerably reduced This in turn should react 
favourably on the sales, for the essential part of 
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the book for reference purposes will remam We 
hope it will be possible to retam the distmotive 
and serviceable bmtbng in the new senes 

A Handbook of English %n Engtneertng Usage 
By Prof A Howell Pp vn + 308 (New^ 
York John Wiley and Sons, Inc , London 
Chapman and Hall, Ltd , 1930 ) I2s 6d net 

Ir is seldom that a book appears which can be 
reganlod as unique in the subject matter with 
which it deals , but this may be truly predicated 
of Prof Howell *8 engrossing work It is a shimng 
example of the pnnciples enunciated, and it is 
pleasant to penise the flowing penods and in¬ 
cisive remarks permeating the pages The advice 
that a water should project himself into the 
reader’s position is well ur^^ A fault to which 
attention may be directed, however, is that the text 
IB unduly protracted, and there is a tendency to 
reiteration In places, too, are encountered errone¬ 
ous examples on phrasing—such as “ The message 
I will be delivered to whoever is authorized”, “The 
kind of pens is the best ”, “ one must write his 
paragraph ” may be cited For a book on 
engineering phraseology there are too many 
examples of non engineering sentences given as 
illustrations The author’s remarks on reviewing, 
editorials, and cognate matters are inspirmg 
In a work like the present, the use of “ 
same letter ”, when “ a similar letter ” is intended, 
would not be expected In conclusion may be 
commended the maxim on p 93, There is a vast 
difference between having to say something and 
having something to say ” P L M 

Vertebrate Embryology By Prof Waldo Shumway 
Second edition, thorouchly revised Pp x + 311 
(New York John Wuey and Sons, Inc , Lon¬ 
don Chapman and Hall, Ltd , 1930 ) 18^ 
net 

The text-book of vertebrate anatomy by the pro 
lessor of zoology in the University of Illmois was 
so eminently useful, being concise and lucid, and 
illustrated by an adequate number of very clear 
diagrams, that it is not surprising to record the 
appearance of another edition, wluch has been 
revised and improved It provides an account of 
the early development of Amphioxus, the frog, the 
chick, and man, the formation of their germ-layers, 
ombiyomo membranes and bodily form, and an 
excellent section deahng with organogeny The 
third part of the book consists of a very instructive 
atlas of sections, which includes drawings of a 
valuable senes of pig embryos Part four is con¬ 
cerned with techmque and deals with the prepara¬ 
tions* of embryologioal matenal, the use of the 
microscope, the making of drawings, and reconstruc¬ 
tions 

This book can be recommended to any demon¬ 
strator of zoology or anatomy who wishes to pro¬ 
vide a course that is \reXL adapted to the needs of 
the medical student In those laboratones which 
ore so fortunate as to possess the necessary embryo- 
logioid matenal, the book will serve as an excellent 
guide to the student 
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Letters to the Editor 

\Tht> Ed%U>r does not hold himself responsible for 
opinions expressed by his correspondents N&iUier 
ran he undertake to return^ nor to correspond with 
the tmters o/, rejected manust^ipis intended for this 
or any other part of Natube No notice is taken 
of anonyrmyus communicattona ] 

An E^ptlan Axe-head of date 1800 BO 
Its Investigation and Reproduction 

Some months ago, Mr Guy Brunton askeil me 
whether I would examine and i*ep<)rt uf>on an Egyptian 
axe head It was one of several specimens of the 


Tlie axe head, the outline of which is shown in 
Fig 7 ( x J), was coated with a green patina This 
bore the pattern of the fibre wrapping in which it 
had been enclosed It was lemoved by means of a 
wire brush wuth dilute hydrochloric acid Underneath 
was a thin layer of cuprite which coated the metal 
This also was removed Tlie metal itself was copwr- 
coloured, but etching with ammonium persulphate 
developed a dendritic structure on tlie surface which 
showed that the material was not pure copper but on 
alloy of high copper content The appearance of the 
deeply etched surface at a magmfication of 7 diameters 
IS shown in Fig 1 The dendritic structure also 
showeil that the axe head was ma<le from ‘ cast ’ 
inatoiial and the fact that the dendiitis weie not 



it may be of interest if 1 add that, except in one 
particular—and this, I think, would only be noticed 
by experts—the specimen has been in no way injured 
1 eraphaaiBe this, because the natural obieotion to 
their injury or destruction is the reason wny so few 
investigations have been allowed to be made of ancient 
metal specimens 
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had completely recry stall ige<l and that the resulting 
crystals wore twinnetl This showed that the casting 
had been workefl to some extent and had been an¬ 
nealed during or after this treatment Tliese twin 
crystals are i^iown m Fim 3 and 4 at 100 diameters 
magnification The dark markmgB (called 'cores’) 
represent some of the ongmal structure of the epecimen 
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anti constitute clefinit© evidence that it is an alloy re hammered Brmell hardness measurements of 

Speaking broatlly, the reorystalhsed grams were undis the alloy were made at all stages of the above treat- 

tortetl, blit Homo of the twin baiuls were slightly bent, ments They ore shown in Table I 
as IS clearly shown in Fig 6 at 260 diameters magnifi As will be seen fiom the table, the hanlness of the 



1^10 5 > 250 f'lo 0 ?"250 


cation ThiH slight local distortion of the structure re hammered alloy agieeil satisfactorily with that of 
indicates that the annealed axe heatl had been sub the axe head 

jeeteil to a comparatively mild and mthei imeven form Tlie mu rostriicturo of the le hammered casting is 
of cold woiking, such as hammering shown in Fig 0 at 260 diameters magnification A 

The Biiriell hardness of the axe head varied from comparison of the crystal gram size, the distortion of 

about 90 on tJie flat to 112 at the edge The hardness, the twin bands, and the unevenness of the eUihing 

measured with a I mm diameter ball, varied consider (which lepresents the coring m this jihotomicrograph) 

ably from jilace to place on the suifetce, indicating witli tlio corresponding features in Fig 6 shows that the 

either that the axe head was not homogeneous 
or that it }ia<l been unevf nly work hardened 
Both these < onclusions are in agii^Hjment with the 
micioscopic evidence The hardness nuiasure 
ments aie shown m Table I and in Fig 7 

Ohemual analysis showed that tlie axe head 
eont4nnod 90 9 pc r cent of < o[)j)ci, 1 5 per cent of 
arsenic, 0 7 per cent of iron, and 0 2 jier tent 
of tm The rcnmiumg 0 7 per cent mchided small 
quantities of nickel, siilphiii, and oxygen 

An experiment was then made to leproduce 
the axe head An alloy of the same sha])e and 
composition was cast in sand and was then sub 
ject^ to the mechanical aiul thoimal treatments 
which the microscopic and haidness data m 
cheated the Egyptian axe head hod received 
First of all, the casting was hanunercKi lightly 
with a 7 lb hammer It was then annealed for 
lionods of 15 minutes at intervals of 60^ C 
from 400"" C upwards until the metal rociystallised alloy synthesised in the laboratoi v markedly resembled 
and^ the crystal gi*ain size became approximately the axe head both in miorostructure and m hardness 
the same as that of the axe head This occurrecl at The experiments all load to the conclusion that the 

Egyiitian axe head was c^t to shape, worked to 
some extent—no doubt by hammering —and annealecl 
”~”t about 700"^ 0 either during or after the mechanical 

_ working In order still further to test these doduc 

Aver tions, the axe head itself was annealed at 700° C for 
16 minutes and its Bnnell hardness then measured 
The readings which are shown m Table I (line 2) are 
, m good agreement with those of the annealed casting 
(line 6) 

06 The liardness at various j>oints on the surface of 

the axe head before and after annealing are shown m 
03 Fig 7 It will bo noticed that the hardness of the 

- edge, ongmally aa high as 112 Bnnell, was reduced 

700^ C The inonounceci'* conng ’ of the cost alloy to about 66 by annealing It was thus approximately 
became leas distinct ew the annealing temperature was halved This means that the work hardening capacity 

raised, and at 700“ C was (Comparable with the struc- of the alloy is high Although the maximum hardness 

ture of the axo head Tlie annealed alloy was finally of the edge is somewhat surprising, considenng the low 
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alloy content of the copper and the comparative mild 
ness of the cold working, it is not so high as to lend 
support to the view that the Egyptians possessetl a 
method of hardening copper with which we are nn 
acquainted Ihe hardness of the axe head was pro 
duced partly by alloying and partly by cold woiking 
By a suitable choice of alloying elements and more 
effective mechanical treatment, inucli greater hardness 
can bo jiroducetl to day 

One fuither conclusion may be drawn This in 
vestigation has made it possible to answer the <| nest ion 
whether hardening by cold work is peimanent m 
an alloy of this type at the ordinary tempemtures 
According to Mr Brunton's view, the axe heati m 
more than 3700 years When I discussed this 

<[uo 8 tion with him and tho extent to which this date 
might be m doubt he woh willing to advance it 200 
years but no more Accepting tins, its ago is at least 
3600 years No one, of coui*so ran say wliuthei it has 
lost any of its original haidness, but it is cjuite tleai 
that it has h tamed a < onsideiable amount of work 
liaixlnesH tluoughout this long peiiod 

I wish to IK knowledge tlie ossistanc e of two mem 
bers of m\ staff, Mr C W Dannatt and i)i M S 
iishei, m the above investigation 

H C H ('ARPENTfR 

Koyal School of Minos South Kensington, 

London, S W 7. Maicli 9 


Constitution of Rhenium 

OwiNci to the kindness of Di Node lack who jiro 
vidod me with a sample of the heptoxido of his 
lecently discovered element rhenium, 1 have been 
able to obtain its mass spectium is a slightly 

volatile gr€x?nisb crystalline solid Its vapour was 
first admitttxl to the discliaige like that of osmuirn 
tetroxide, but with no success Tho solid was then 
introduced into the discharge tube and heated m the 
cathode ray beam, but although tlie volatilisation 
was ultimately siu h as to cause a visible dark layei 
on the Huirounding walls, not the sliglitest sign of its 
miiHs Hpettrum could be obtained The siibstam e 
seemed hojioloss, ho I prococjilod to my next invcHtiga 
tion, winch was an attempt to got tho mass spectrum 
of gold by volatilising its chloride This Compound 
IS imstabfe and, as the piosonco of halogens hod on 
some pi*eviou 8 occasions brought out the linos of other 
bodies m a remarkable way, it seemed just worth 
while to volatilise it in the clisohargo tube before the 
rhenium oxide deposit had been removed from the 
walls This procedure was successful beyond all 
expectation Although no lines of gold were visible 
the doublet lines of rhenium appeared m great m 
tensity and in addition wore repeated Itt, 32, and 4H 
units higher os ReO, ReOj, and ReO,, so giving un 
usually convmcuig evidence of const it utic>n 

Rhenium consists of two isotopes, 185, 187, as wius 
expected from the general rule that com})lex elements 
of odd atomic niunber (above 9) consist of two odd 
mass numbers two units apart, but it is the first 
element analysed m which the heavier isotope is the 
more ahumJant The ratio of this abundance was 
estimated photometrically Iw analog with the mor 
cury lines to be 1 62 1 The jHisition of the Ime 
203 due te Re^*’0 m the mercury group was used to 
determine its packmg fraction, which is - 1 j 2 , the 
same as that of osmium From these provisional 
values the atomic weight on the chemical scale works 
out at 186 22 ±0 07, in good agreement with Hdnig 
schrmd’s latest value of 18631 The strongest 
isotope of rhenium is isobaric with the weakest of 
osmium F W Astcw ' 

PavAndish T ahnmtorv Pambridore Mar 31 
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The Behaviour of Antiknocks 

It IB generally agreed that it is the metallic radicle 
of an orgaiiometallic antiknock compound that is 
mainly responsible for the delaying of the oxidation 
of a combustible mixture That the metal atom is 
m an oxidisetl state before it becomes effective, wob 
an inference made on the basis of many different ex 
perimonlal facts, for example, the behaviour of potos 
Slum vapour,^ but it has not been proved directly 
Wo liave recently been able to show that a small 
quantity of load tetraethyl vaf)our, when let into an 
evneuatod vessel heated to 265^ C into which a 
charge of ])ontano vajiour and oxygen is afterwards 
introduced, will not affect tho course of the com 
bust ion to anv^ great extent and may even accelerate 
it, lint that if some oxygen is let into tlie vessel before 
tho letul tetraethv I vapour, and then this followed 
by the bulk of the c harge, tlie combustion is invariably 
stiorigly inhibited These experiments provide duect 
evidence tliat the lead must first be oxidised before it 
IS effectives as an inhibitoi It is possible that the 
accelerating effect is due to the (' 2^5 radicles which 
help 1.0 Htait reaction chains, but that has yet to be 
pi oven A Eufuton 

L M PlDOtON 

dnrondtm Laboratory, Oxford 

' Sm hiKorton nml Qfttea, j In^t PHm Tech 13 244 1U27 


Pasteurised and Raw Milk 

In Nvture of Mai 21, p 466 an abstiact ajipears 
of a report issuchI by tho Dejiortment of Health ftn 
Scotland on “Milk Tests in Lanaiksliiie Scliools”, by 
(r l^cMghton and P L Me Kinlay Jn this experiment, 
neaily ton thonsaml school childien leceived a supple 
mental V lation of thioe cjuaiteis pint of milk daily for 
about four mouths Two impoitant tables from tho 
report showing the average increases in height and 
wc ight of the chilciien, divided into 14 groups by age 
ancl sc^x, are leproduced 

Ihe s|X'rial point to which wo wish to diioct atten 
turn (onceins the appaient contiast ui tlie effects of 
pusfeuiiscMl with that of law milk About half tho 
children leceiving milk c onHumcxl it raw, while tho 
other half wei€> supplied with milk from the same 
Bouicc which had been pastouiised ll is somewhat 
unfortunate, liowever, that the recipients in the same 
school wcie never so divided, the whole of tlie milk 
supplied to any one school being eithc^r inw or pas 
tevinsed In tho absence of the 1 coords from the 
Hopaiate schools it is impossible altogetliei to elirnin 
ate the doubt which this choice of method intioclucc^s 
noveitheless, the lejairt concludes with the statement 
(P 20) 

“ In so tai as the conditions of this investigation are 
eonrerned the effects of raw and pasteui isod milk on 
growth III weight and height aio so tar as wo « an judge, 
e(]ual ” 

Tho importance of such a condusion, if well estab 
lished 18 manifest It is howcvei open to some 
cmcstion, foi Table 12 }>nnte<l on the same page, shows 
that of the 14 groups (by ago and scix), pasteuiiswi 
milk gave a greater inciease m height in only 2 
gioups, tho increases were ecjual in 1 group, while in 
11 gioupa the raw milk gave the greater incieoiMi If 
wo may ivgani these as 14 mdependeiit experiments, 
the different o from exjiectation on tho hypothesis that 
raw and postounsod inilk have tho same effects, is 
such as would only occur once m about ninety trials, 
and it seems evident that tlio conclusion should have 
b^ii that the growth response tn height to raw milk %9 
fngmficantly greater than that to pasteunseri milk 

In Older to examine the magnitude of the difference 
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we have calculated from Tables 6 and 7 of the Report 
the average increments m the control, raw milk and 
paftt<iunstHl milk groups, weighting the averages given 
according to the total numbers of boys and girls m 
each group In this way we find an average increase 
in height and weight, standardised for ago, for the 
whole group of children observed From tne average 
increase, the excess ascnbablo to milk feeding is 
obtainexl by subtraction, and the relative value of 
pasteurised as a percentage of the value of raw milk, as 
measured by increase in growth, is calculated from the 
two differences 


AvKBAaB Inokkahfs m Wkight in Oonckh 



Control 

Boys 

Kaw Milk 

pAAteur 

land 

Increaso 

10 041 j 

13 780 

12 507 

Exoesft over contiol 


3 730 

2 466 

Value per cent 


1000 

66 0 



(. ontrol 

Uirls 

Kaw Milk 

Paateiir 

iaed 

j InoreoBo 

0 755 

14 316 

13 007 

1 Excess over « ontrol 


4 560 

4 162 

1 Value per tent 


100 0 

01 1 


In weight the average increment ascnbablo to the 
consumption of about 10 gallons of milk is a little 
more than 4 ounces, being a httlo more for girls than 
for boys In both sexes the pasteurised milk gives a 
lower return, the increment ratios being 60 0 per cent 
in the case of boys, and 01 1 per cent m the case of 
girls In respect of growth m height the contrast is 
even more striking 


Averaof Increases in Height in Inches 



Boys 

(ontrol 

Kaw Milk 

PaBtOUT 

toed 

Increase 

Excess over control 

Value per cent 

0 7274 

0 8146 
0 0871 

1 100 0 

0 7707 

0 0433 
40 8 



Olrln 

1 ontrol 

Kaw Milk 

PaBteur 

tood 

Inorceiso 

Excess over control 

Valdo per cent 

0 7300 

0 8140 
0 0840 
100 0 

0 7889 

0 0589 
70 1 


Measured by its effect m increasing growth m height, 
pasteurised milk appears from these data to have only 
half the value of raw milk in the ease of boys, and 
about 70 per cent of the value in the case of girls 
These results are put on record to avoid the danger 
that, from a superffoifd examination of the report, the 
ooncdusion should be drawn that this extensive experi¬ 
ment demonstrates the equivalence of pasteurisea and 
raw milk In reality the reVtese is the case , and the 
veiy marked difference m re^onae to two materials, 
which in their gross nutritional contents are so closely 
equivalent, raisss a problenp, of very great interest, 
which can probably only be cleared up by more de¬ 
liberate experimentation The contrast between the 
response to pasteurised milk and that to raw milk is 
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of value also in mterpreting the difference between the 
milk-fed and the control children, for it would evi¬ 
dently be extremely rewah to draw from the experi¬ 
mental results the ' natural' conclusion, that the 
increases induced by milk feeding indicate that the 
Lanarkshire children are, in their normal diet, m* 
adequately supplied with such nutrients as fat, protein, 
or sugar, which are contained equally by the raw and 
by the pasteunaed milk 

R A Fishmr 

Rothamsted Experimental Station 

S Ba3tleitt 

National Institute for Research in Dairying, 
University of Reading 

Capture of Electrons from Mercury Atoms by 
Positive Ions of Helium, 

In a recent pa(>or ^ we gave an account of some 
experiments on the determination of the mobility of 
ions in helium gas at a pressure of 360 mm of mer¬ 
cury We fotmd that the mobility of the positive 
ions decreased when small traces oi other inquintiea 
wore introduced into the apparatus, and wo mter- 
preted the results as duo to on ‘ exchange * pheno¬ 
menon similar to that observed by Kallmann and 
Rosen m the case of high speed positive ions On 
this view, when a helium ion ‘ collides * with an 



Fio 1 

impurity molecule there is a certain probability that 
an electron will bo captured from the impurity by the 
ion The impurity ion so forme<l will not lose ita 
charge m collisions with other helium atoms, because 
the lomsation ^lotential of helium is greater than that 
of any impurity and the speed of the ions m our 
experiment is much too small to supply the energy 
required for the transition For this reason, a very 
small concentration of impurity is sufHoient to change 
completely the rate at which the positive chaige is 
earned through the gas 

In our first experiments we had not sufficieat 
control of the punty of the gas to identify the im- 
punties which gave rise to tons of smaller mobihty 
we have now made experiments m a new apparatus 
m helium at 20 mm pressure and have obtained a 
definite example of the exchange phenomenon from 
helium to mercury 

In our method of measuring the mobihty of ions 
in gases, a peak is obtamed m a current fr^uency 
curve for each type of ion present (Fig 1), Curve I 
shows the curve which we obtamed for p^tive ions 
m pure helium m a baked-out apparatus, mercury 
vapour bemg excluded by liquid air traps. On 
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dmitting znercury vapour to a concentration of one 
art m 30,000 of helium. Curve 11 was obtained It 
rill be seen that instead of the original single peak, 
wo peedcs are now present The peak at the higher 
requenoy oomoides m position with the ongmal single 
lehum peak and is due to helium ions which have 
raversed the apparatus without losmg their charge 
»y mterchange to mercury The peak at the lower 
requency indicates the presence of mercury positive 
ons which have boon formed by electron capture 
rom hehum ions On freezing out the mercury with 
iquid air, Curve I was again obtained Curves TII 
nd IV are for successively smaller concentrations of 
□ercury and show corresponding reductions in the 
lumber of mercury ions Though some of the mercury 
ona may possibly arise from collisions of mercury 
ktoms with metastable atoms of helium in the 
leighbourhood of the primary source of ionisation, 
he greater number at least must be due to electron 
xchange This was sliown by giving the ions a 
onger life before entering the analysing part of the 
apparatus , the relative number of mercury ions was 
hen foimd to increase, roughly linearly with the age 
>f the ions 

Then© results not only give an illustration of 
ilectron capture but also afford a method of detonnin 
ng the mobility of positive ions, other than those 
)f hehum, moving in helium gas Thus the ratio of 
he mobility of a mercury positive ion m helium U) 
hat of a helium ion in hehum is 0 55 

Also, by repeating the measurements with known 
nmuto concentrations of other gases, we may hope 
o detennine the target area for electron rapture 
^resented by their molecules to helium ions of verj 
ilow speed Experiments on those lines with hydrogen, 
iitrogen, and other gases as iinpunties are now in 
)rogro8S O F Powell 

A M T\ NDALI 

Henry Herbert Wills Pliysical Laboratory, 
University, Bristol, 

Mar 25 

* Tyndall and Powell, Prt)r 7iou Soe , \ol 120 , 1930 


Spectra of the Helium Glow Discharge 

Fob some time past we have been investigating the 
told cathode glow discharge in helium with probe 
ires, for approximately ' normal ’ conditions at a 
pressure of about 1 mm of mercury The work with 
c athode falls in potential less than 100 volts is still 
incomplete, but two cases in which wo have been 
able to correlate the spectrum with the electrical data 
are of some interest 

The nrst concerns the distribution of intensity m 
the arc spectrum (He I) This is well illustrated by 
the behaviour of the lines at 6016 A and 4713 A , 
the latter being very feeble compared with the former 
m the negative glow, whilst the two are of corapar 
able intensity m the anode glow From the current 
voltage charactenatios of the probe wires, we find 
that the distnbution of velocities amongst the elec 
irons is not Maxwellian m the negative glow, but con 
be represented fairly closely by the superposition of 
several Maxwellian groups , m a typical instance, the 
temperatures of these were 300,()00®, 64,000®, and 
4900®, and the concentrations 8 x 10», 6 x 10’, and 
1 X 10® per o o respectively In the emode glow, in 
another instance, a single ^up was present, with a 
tempezutiire of 60,000® From these numbers, we 
can calculate the relative intensitLea to be expected 
for the Imea, from data given by Klenbaas ^ for their 
intensities when they are excited by electrons of 
definite speeds It can be shown m this way that 
^6016 would be expected to be about 17 tunes as 
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strong as X4713 m the negative glow, but only 4 5 
times as strong m the anode glow, m reasonable 
agreement with our visual estimates Our previous 
conclusion • that oleotrons with anytlnng like the 
full cathode voltage are not present m at alllarge num¬ 
bers under these conditions also receives oonfl^ation 
from the extremely feeble intensity of the spark line 
\4686 

The second observation is that Seeliger and 
Mierdel’s suggestion that motastablo atoms are 
rapidly destroyed by slow electrons ’ fmds support 
from our inoasuroments if at least one of the two 
atoms winch go to the fonnation of a molecule He, 
18 initially in such a state It is found, as Seeliger 
and Mienlol supposeil, that helium bands appear 
only in those parts of the discharge whore there is a 
considerable concentration of relatively fast electrons 
(with energy greater than 20 election volts) and a 
nmaU concentration of slow electrons (with energy 
less than about 1 electron volt) The kinetics of the 
processes mvolvetl are not clear, but the atomic 
proct^ coming into play in the destruction of meta 
stable atoms by slow electrons is possibly the converse 
of that which caiisea the sliarji maximum m their 
excitation functions H McN Cowan 

W L Brown 
K (t Emeli?;us 

The Queen’s University, Belfast, 

Mar 28 

* ZeUt f Uhytnk 69, p 289 1030 

• Ph\l Mtig 7 p 17 , 1029 

■ ZfiU / Physik, t9 p 230 1923 


Isostasy 

In scientific literature of to day dealing with geo 
physical matters one frequently meets assertions that 
the hypothesis of isostosy is universally established 
Prof Heiskanen begins a rec^enb article,^ “ In recent 
years geodesists, geophysicists, and geologists have 
studied extAinsivelv isostatic compensation and it can 
be oonsKlered os a proved foot that isostatic compensa 
tion prevails, at least in North America (Hayrford, 
Bowie), in India (Pratt, Airy, Burrard, Crosthwait), 
etc ” I consider this Htatement far from tme as 
regards India Pratt and Airy, wlioao work is pub 
hahwi in the Phil Trans Roy Soc (1854-69), had 
only three values of the meridian value of the deflection 
of the vertical on which to base their studies Pratt 
suggested the idea of ?nountatn compensation, but ho 
did not completely satisfy the observational points 
Burrsnl m 1901 * did not agree with Pratt’s con 
elusion , later on, however, in 1918,* by extending 
the scope of Hayford’s isostatic hypothesis to include 
compensation of density anomalies, ho wo* able to 
satisfy the observational data then existent iii the 
Himalaya and neighbourmg regions by attributing 
appropriate depth to such anomalies Crosthwait in 
1912* wnite “Speaking generally, it would appear 
that isostatic conditions are much more nearly realised 
m Amenoa than m India” He had mode the necessary 
oaloulations for the Hayford deflection at 102 latitude 
stations and 18 longitude stations distributed over 
India 

My recollection of the opiruon held in 1912 in the 
Survey of India was that a state of isostasy did not 
exist in India Later, m 1918, Burrard was inclined 
to think otherwise 

Since 1918, however, the results of observations at 
many more deflection stations have been considered 
(229 latitude, 19 longitude—227 azimuth) We liave 
studied these intensively during recent years Mean¬ 
time the number of penduhim stations has increased 
from 118 m 1918 to 205 in 1930 The form of the 
geoid as traced from the value of deflection hets been 
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supporteil by its accoi-d with tlie i^enduliim anomalies 
The coneliiBions drawn aie as follows * 

(а) That m pt ninmilar Incba in general, isostatic 

oomj^ermation fJefinitely does not prevail An area 
of 100,000 B(j miles m the Oangetic Plain shows on 
anomaly ranging from 1000 to 6700 fcot fHpiivalent 
surface ro( k , while north of Nagpur is an of 

50,000 sq miles with anomaly ranging from - 1000 
to - 3700 feet of rock 

( б ) That m Himalayan legions there ih some mea 
sure of compensation . hut tVie total aica in which 
odofiuato observations have been made is small 

It IS entirely wrong then to quote India as a legioii 
support mg t lie hypothesis of Hayfordisostasy Isostasy 
mcn/piovail in the Himalaya, as Pratt suggested , but 
it does not prevail ov er the remaining portion of India 
J HE Hbaaff Honteh 
(Dii-ectoi, Geodetic Branch) 

Suivey of India, Geodetic Bianch Office, 

Dthia Dun, Jan 25 

' lHOHtRB\ Kn4 Oil 1 laun of tlu tartli Amertran Journal of 
\ol No IJt Junuarv lOJI 

* SiiFMy of Indlft l^rofrtiMiunal \o 6 

* Hurv<> vt \ni\\Ay Proffitgttninl l*aprr 17 

‘ Hiitncv of Iiuiia, ProfeBnonal Uaprr 11 

* IlitulU of ull tilt, work nre Klveii In ( rwfWi Hrportti, ^ol 1 1 '» 


Origin of Cosmic Radiation 

The fie<iueiicv v of radiation can be deduced from 
its absoqUion m by means of the well known formula 
of Klein and Nishina,^ whitli can bo jmt in the fonn 

^ \ 

^ \nic*/ 

This gives fiecjuenciis whicli agree well with ex|5oii 
ment up to the fuqiuncus of tlie hardest 7 rays , 
bevond this it is impossible to test it 

Tlie fomiula sufiposes abBor])tion to result entiiely 
from scattering by frc'e elections {N per cubic <m ) 
In dealing with 7 radiation, all extra nuclear elec 
tions aie (1 eaten I as fret, since (in the language of 
classH hI theoiy) tlieii ptM lod of oscillation is long 
compaied with the jienod of the incident radiation 
The niuleai elections and protons have ‘periods of 
oKOillation ’ compaiable with those of 7 radiation 
and so must not he treated as free, except when tlie 
incident radiation is of far shortei peiiod than 
7 ludiation (Wnic radiation comes within this 
latter category, vvlierue it apptais jirobable that in 
deducing the wave length of cosmic radiation by the 
Klein Nishina fomiula N ought to lefer to all elec 
tnms, niuleai as well os extra nucleai, and not merely 
to the latttr A second tenn ouglit also to bo addcsl 
to repiesont scatteiing by protons, but calculation 
allows that this is entiiely msignificant The effect 
of taking the nuclear electrons into account is to 
double, or more than double, the absorbmg power of 
all,atoms except hvdrogen It mci*easeH the absorb 
mg i>ower of watei for cosmic radiation to eighty per 
cent above the value usually calculated 

The following table shows the absorption (per 
metre of wat^'r) calculated for the radiation prcnluced 
by the synthesis of iron, and by the annihilation of 
1, 2, and 4 protons and their accompanying electrons 



hy 

< alciilat^d ti 

Observed u 
(Regener) 

hxtra 

nurlear 

elwtronn 

All 

electron* 

26 H ^ Fe 

876 1 

0 076 

0 136 


+ - — ^0 

1845 1 

0 030 

0 071 

0 073 

+ + - - — >.0 

3690 

0 021 

0 038 


!!1 !)->o 

7380 

0 011 

0 020 

0 020 
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The last column gives the true absorption of the 
two most penetrating constituents of cosmic radia^ 
tion, 08 analysed by Regenor “ The agreement with 
the figures in the preceding column is probably well 
within errors of observation Although the problem 
IS beset by eveiy kind of uncertainty, this agreement 
at least suggests tliat the most ponetratuig constituent 
so far observed in cosmic radiation may originate m 
the annihilation of an a Y^article and its two neutral¬ 
ising electrons (the comjionentH of a helium atom), 
while the next softer constituent may ongmate m the 
aimihilation of a proton and its one neutralising 
electron (tlie components of a hydrogen atom) 
Such an interpretation leaves no room for radiation 
oiigmating m the simultaneous aimihilation of two 
protons and two electrons which would result in a 
unit decrease in atomic number Although this may 
seem sui^uising at fust it accords well with tho 
marked differentiation between elements of tnid and 
oven atomic numbers, with the fact that radioactive 
atoms eject a particles but never protons, with the 
fact that no atom of atomic weight 2 is known, 
and also, I think, with tho general spirit of nuclear 
physics 

These two constitucmts ajipear to be far too hard to 
bopioduccci by the synthesis of non, while I he synthesis 
of heavier elements would setm to be ruled out by their 
rarity m the univei-He If the aimihilation of matt^^r is 
the true oiigm of tho two hardest constituents of the 
cosmic radiation, it would seem likely that these and 
these alone form tho fundamental radiation and that 
all other constituents lojiresent mere softened 01 
degraded forms of these No calculation I have ever 
been able to make seems at all fiiendly to Millikan’s 
suggc‘stion 3 that tho hardest radiation of all has its 
niigin m the synthesis of non J H Jeans 

Dorking, April 9 

> Natirb 122 P 308 Sent 15 1928 
• Natirl 127 p 23J, l-eb U 1931 
^ Vhygxral Jltneu^'heh 1931, p 260 


Chemistry of Vitamin B, 

A < HBMU AL study of vitamin B, in a cold aqueous 
extract of commoicial liver extract (Kli Lilly, No 343) 
has been made This solution m very rich m vit€imin 
B,, being effective in producing good growth m young 
rats on a B, dohciont diet, in a daily dose representing 
40 60 mgm of the original liver extract 

Picric acid and benzoyl chloride do not pi'eoipitate 
tho vitamin, nor is it precipitatetl or destroyed by 
nitrous acid It is not precipitat-eii by flavianic acid 
Neutral learl acetate partially precipitates the active 
material both at pH 4 0 and 7, while litharge does not 
recipitate it at all Silver nitrate precipitates the 
ulk of the vitamin Baryta does not precipitate it 
either m an acpieous solution or in a medium of 60 per 
cent alcohol ‘ Nonte ’ charcoal adsorbs the factor at 
tho natui-al pH of the afpieous hver extract (pH 4 6 ), 
which, however, could not be eluted by acid, alkabn© 
or neutral water alcohol mixtures, or by a dilute 
solution of saponin Three extractions with 30 per 
cent propyl alcohol appecued to extract it partially 
with a considerable loss of activity Treatment with 
phosphotungstic acid gives an inactive precipitate and 
a filtrate with a small degree of activity A combma 
tion of tho two is equally unsatisfactory Estenfioa- 
tion with ethyl alcohol leaves the bulk of the activity 
in the non estenfiod portion, tlie ester itself being 
almost wholly devoid of activity Trypsin has no 
effect on the vitamm 

On the basis of the present evidence it appears that, 
if tho vitamin is a single chemical entity, it is prob¬ 
ably not a base, an acid, or a i>eptide, but a neutral 
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substance Preliminary experiments on the electro 
dialysis of vitamin Bf, earned out with Mr T W 
Birch, also appear to support this conclusion Tliese 
fractionation experiments have given the general im 
pression that vitamin is fairly readily atlsorbetl by 
neutral precipitates Thus, the partial pi^eeipitalion 
by l6a<i acetate and also by silvtr nitrate is inolmbly 
merely due to the adsoiption of the vitamin on to the 
precipitates formed 

Though the liver extract is potent in both vitamin 
Bj and the factor specific for tiemu inus anamua they 
apjiear to be different from evidence of the methods 
ot their fractionation and also on otlier grounds 

The stability of vitamin to heating iindei prossuie 
in an alkaline metiium shows curious discrepant ics 
Commercial liver coiuentrate and (.ommeicial yeast 
extract (‘marmite’) arc both fairly stable to auto 
claving at pH !) at 124“ C , wliile a(|ueou8 extracts 
made from brewer’s yeast, fresh ox liver, and ox 
muscle are markedly \mstable under the same con 
ditions The stability appears to be tonnoctotl with 
(he presence of certain jirotective materials in a given 
fraction 

The vitamin is stable to sulpJiur dioxide hydiogin 
jieioxide, and ozone H C (iuha 

Bio< hemioal Laboratoiy, 

Cambridge 


Embryology and Evolution 

Dk a PiNEY, m his letter to Nail he of 28 
miuses me of reviving a dormant form of vitalism 
but with the deihcatioii of cntclechy I (ortanily have 
no asHcxjiation He says The stenhty of vitahstic 
hvpotheses in the post leads one to doubt then 
foitdity m the future ”, but the fecumlity of alterna 
tivp hypotheses is not conspicuous 

l)i Piney dehnes science in modo et Jotma with 
masterly assurance tlmt the man ot si lenco has no 
ooiifem with what lus outside his c oncoptual schemes, 
Mt the actual instability of such schemes imlicates 
that the real motive of the scientific wciikor is the 
attempt to discover what Dr Piney himself admits 
may be of the greatest impoitance 

As biologists, whether we me line to the l>ehef that 
tlie living cell is something self tontainod and per 
fectly urnqlie in the imiverse, or whether we suspect 
that it, m common with tlie rest of matter, is subject 
to obscure external forces, oui confession m legard to 
the control of vital jirocesses, so far, is one of ignorance 
But those of us who feel that the living cell is a machine 
in miniature, the very life of which dejionds, as a 
familiar femt, ufwn its reception of electromagnetic 
radiations of the ordei 8000 to 4 x 10*^ A , may peihaps 
be panlonod for suspecting that the protoplasmic cogs 
are driven by external forces, even though we profess no 
adherence to the views of the great Nicholas of Cusa 

Maicolm E Macorkoor 

Wellcome Field Laboratoiy, 

Wisley, Stirrey, 

Mar 21 


High-flying Egrets at Night 

Astronomical and ornithological readers of 
Natitbe may be interested to hear of a somewhat 
extraordinary experience I had rather early m the 
morning of Feb 16 while sweeping for comets 
About 12 30 A H I was suddenly startled to see m 
the field of view of my Vf mch reflector, using an eye¬ 
piece giving about 36 power, about twelve to fifteen 
large golden coloured objects, like third magnitude 
stars much out of focus, and thus enlaiged, crossing 
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the held at a fair pace At first 1 wondered what it 
could be It was as if a star cluster like the Pleiades 
ha<l sudileiily taken to iliglit 1 soon recognised as 
I followp<i the objwts in the telescojie that they were 
a flight of the little white egi-ets, passing a little more 
than a mile away, and so bigli up that the electno 
lights of the city lit up the undei side of their wings, 
giving thorn a golden colour like stais I followed 
them foi about ti\o minutes fiist in the reflector and 
tlun m the fimler, until tliey got out of my reach 
towards the west When first 1 saw them they were 
ptrhaps a little to the oast of the Southern Cross, 
anil about the same altitude, say 46'^-60° They 
travellfd west and passes! 4^ oi 5^ below Canopus, 
and then I lost tht m. as they got too far west for my 
balcony 

These egrets ate often seen iri these parts following 
cattle and eating the files in their track or on their 
bodies It would be interfstmg to know if anyone 
has sten such a thing at night befoie They wore 
flying m a wtdgt sliape, and i could see the motion 
of then wings jiiobably about one mile high and one 
mile away Of toui'se, in the (laytiini' birds have 
been seen (.lossing the sun’s disc, but this was nutl 
night 

Theodora B Hi \tkwa\t 

P O Box 7532, Tohannosbuig, 

Kcb 16 


Fine Structure in the Mercury Sinf^let Tcrma* 

A Correction 

I WISH to fliiect attention to an erroi in the par¬ 
ticular I have recently given ^ of the fine structure of 
the line \62i4 (7 hSp - 0 ‘Pj) m ineic nry The jiosilions 
t>t the components g and / given as - 0 406 and 
- 0 696 cm are a< fually 0 306 anil - 0 544 The 
(iiagram m B ig 2 requiros a conesponding emendation 
Theeoiiei ted value 306for Iheintei vaW>/in 7 9^Pj 
now agrees reasonably well witli the interval 308 (6c) 
of X6676 (7*»V, - 9 ‘Pj) and its pievious allocation to 
the O^P^ hwel is thus conhimetl Fiii-ther, tVie inter¬ 
vals 31, 121. 166 which occur in the 9 ‘Pj tonn are now 
HLxm to bo consecutive since their sum 308 is estab¬ 
lished as a real difference 'Ihe mam tonclusions 
readied m the paper aie nut affix t^l by the error 

S lOLANSKY 

Piiysics Department. Aimstiong College 
(ITniversity of Diuham), 

Newcastle on T>ne 
Mar 26 

* Proc Rou &0C A 130, V>» ll>n 


The Theory of Geologtical Thermal Cycles 

Dr J H J Poole’s open mg paragraph (Nature, 
Apiil 4 p 518) suggests that in my first criticism of 
Prof July’s theory I did not consider the possible 
effects of fusion lu the prodia tion of periodicity On 
the contrary, the mam topic of the })aper was to 
discuss whether fusion could have such an effect , and 
none was found 

I need scan ely say tliat I do not share Dr Poole a 
doubt as to whether a fluul, with mtenial generation of 
heat, would mamtam the adiabatic gradiont of tem¬ 
perature Tliere is abimdant theoretical reason for 
this, and it is m accordance with meteorological 
experience 

Harold Jeffreys 

St Jolui’s College, 

C’ambndge 
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Canadian Hydro-Electnc Power Deyelopment during 1930 . 

Ey I>r Bbysson Cunningham 

T he remarkable progreas which, during rcjcent water power, as asoertamed to Jan 1 last, are 
^ears, has charactensed the development of set out in the table on p 597 They may be 
natural sources of water power in Canada for the instructively compared with the corresponding 
generation of electricity and other industrial uses statistics at Jan 1, 1930, which were published m 
continues at an unrelaxed pace, and the two annual Nature on May 31 last 

reports ^ recently issued by the Canadian Govern It will be noted that there has been no further 
ment contain a record o/ activities dunng 1930 revision of the total available horse power, which 
which IB quite up to the standard of preceding still stands at 33,617,500 (ordinary six months* 
years« Th(* present rate of development in round flow), although the report mdicates that, in some 
figures is 400,000 additional horse power a year, of the more remote and less explored distncts, 



Kio 1 —Cumeron FalU dpMlopiuent, Nlpidon Rlvor, Ontario <76,000 hono powrr) ol th« Hydro-Bleotrlc Powftr Comiulttrion of Ontario 

(By courtesy ol the High Coramlaaloner of Canada > 


and as the aggregate has grown from 3^ milhon the figures must be accepted as provisional and 
horse power in January 1924 to a httle more than subject to expansion as the work of surveying and 
6 *milhon horse power in January 1931, it is obvi tabulation proceeds Moreover, the present esti 
OU8 that, roughly, the rate has now been maintained mates are of a decidedly conservative character, 
for a period of seven years Taking the compara- os may be gauged from the foot that actual de* 
tive value of coal fuel for power generating pur velopment of existing sites has produowi power 
poses at 6| tons per annum per horse power (the some 30 per cent m excess of the calculated maxi- 
most recent estimate), it can be inferred that mum Hence it is fairly safe to say that the total 
Canada is progressively supplementing her ex- water horse power assets of Canada are of the order 
tremely meagre resources m mineral fuel by the of 43 or 44 millions According to information 
equivaJent of a supply of about 2i million tons of gathered from reports of the Umted States Geo¬ 
coal per annum Moreover, os compared with logical Survey, this compares roughly with about 
coal, water Mwer energy has the advantage of 80 millions in the Umted States The water power 
perpetuity,^ for, once installed, the turbines may resources of Great Britain on this scale are msig 
oontmue to function for an mdefimte penod, m mficant mrhaps a million, or, at the outside, a 
contradistmotion to the inevitable, though gradual, million and a half 

exhaustion of fuel used m thermal stations As regards actually developed power,, the aggre 

The precise fig^ures of amilable and developed gate mcrease throughout the Dominion is 397,850 
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horBe power, of which the bulk has been reabsod 
in the provinces of Ontario and Quebec, though 
notable progress has also been made in British 
Ckdumbia, Saskatchewan, and New Brunswick 
yery httle change has taken place in Nova Scotia, 
Ind the other four provinces remain stationary 
The province of Ontano heads the bst of mere 
meats with 136,000 horse power The most im¬ 
portant item m this total is a tenth umt of 58,000 
horse power added to the Queenston station at 
Niagara Falls, bringing the aggregate capacity of 
the station, which is the largest m Canada, up to 
the imposing figure of 560,000 horse power A1 
most as largo an increment is the recently com 
pleted 64,000 horse power development on the 
Nipigon River at Alexander Landing, a short dis 


hand, in conjunction with the Ottawa Valley 
Power Company, the development of Chats Falls, 
on the Ottawa River, at a site which bes astnde 
the Ontario Quebec boundary, where, forming 
part of a project for 280,000 horse power, eight 
units, aggregating 224,000, horse power, are being 
installed Other important schemes have matenal- 
ised at the Upper Notch station on the Montreal 
Ri/er, belonging to the Canada Northern Power 
(JorpoYation , at the Canyon on the lower Abitibi 
River, under the Ontano Power Service Corpora¬ 
tion, and at High Falls, Michipicoton River, for the 
Algoma Xhstnot Power (company 

The Province of Quebec, with an increment of 
122,700 horse power during the year, is a close 
second to Ontario The additions have been con 



Fia 2 —High FftlUi development, Llovre Elver, Quebe< (90 000 horgo powi r) of the MacLaren Quibce Power Co 
(By oonrteay of the High Commlaaloner uf Canada ) 


tance below the 75,000 horsepower installation 
at Cameron Falls (Fig 1) The Hydro Electric 
Power Commission of Ontano has at present in 


Avaiiabck and Drvfxopii/D Wateb Power in Canada 
Jan 1, 1931 


Province 

AvRllable 24 hour Power at 
80 per cent Kfllclency 

Turbine 

At Ordinary 
BUnliuuni 
Flow (h p ) 

At Ordinary 
Six Month# 
Flow (h p ) 

1 natal lat ion 
Ibp) 

British Columbia 

1,931,000 

390,000 

6,103,600 

630,792 

Alberta 

1,049,600 

70,632 

Saskatchewan 

642,000 

1 ,082,000 

42,035 

Manitoba 

3,309,000 

6,344,600 

311,926 

Ontano 

6,330,000 

6,940,000 

2,088,065 

Quebec 

8,469,000 

13,064,000 

2,718,130 

New Brunswick 

68,600 

169,100 

133,681 

Nova Scotia 
Pnnoe Kdward 

20,800 

128,300 

114,224 

Island 

Y ukon and N W 

3,000 

6,300 

2,439 

Territory 

294,000 

731,000 

13,199 

Totals 

20,347,400 

33,6 J 7,200 

6,126,012 


— * Ordinary UJnIraum Flow ' Ja bated on tlie -averagea of 
tiie flowB for the loweet two mrloda of eeven oonaoeuUve <laya In each 
the period for wnich recorda are available Ordinary 
Jet Montba Flow U baaed on the contlnuoua power indicated by the 
low of the atream for alx montha In the year The actual method to 
letennlno thla flow U to arrange the montha of each year according 
to the day of the loweat flownn eaclr The lowest of the six high 
montha la taken aa the baalo month The average flow of the iowoat 
^p'en consecutive days in this month deterraines the ordinary alx 
months’ flow for that year The average of aooh flgurea for all yean 
ill the per^ for which data are available la the onunary six months 
^ov used In the calculation 
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tnbutod by five organisations The MacLaren- 
Quebec Power Company has installed 90,000 horse 
power, out of a propoa^ 120,000 horse power de¬ 
velopment, on the Lievre River (Fig 2), and con¬ 
templates the construction of a second 120,000 
horse power station near the junction of that 
nvor with the River Ottawa The Cedar Itapids 
Reservoir of 25 thousand million cubic feet capacity 
has also been brought into commission The 
Shawinigan Water and Power Cjompany has added 
a 25,000 horse power unit to the plant at 
Grand’mfere and is now supplementing the station 
at La Gabelle with a 30,000 horse power unit, both 
on the St Maunce River, farther up which an 
initial installation of 160,000 horse power is in 
hand at Rapide Blanc Smaller installations have 
been effect^ by the Lower St Lawrence Power 
Company and two other concerns 

The 1^0Vince of Quebec will receive a consider¬ 
able augmentation of power m the near future 
when the undertaking of the Beauharnois Power 
Corporation on the St Lawrence River (200,(XX) 
horse power and ultimately 500,(X)0 horse power), 
the Alcoa Power (k)mpany on the Saguenay River 
(260,000 horse power), and the joint development, 
above referred to, of the Ottawa Volley Power 
Company and the Hydro-Electnc Power Commis¬ 
sion of Ontano, on the Ottawa River, are com¬ 
pleted The Saguenay River project at Chute-4- 
Caron is actually at the point of completion The 
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Beauhamow project was referred to m Natukb of 
Dec 14, 1020, p 030, at the tinie of the maugura 
tion of conHtnictioiial operations by His Excellency 
the Governor General It is a raost important 
undertaking, comprising an overland canal from 
the 8t Lawrence River, 15 miles m length, (KK) ft 
wide, and 27 ft deep The canal will extend from 
its intake at Lake St Francis to a power house and 
locks at Beauharnois on Lake St Louis, where a 
direct fall of 83 ft will be obtained 


The finanual commitments in schemes of this 
magnitude are necesHarily of a ver^ high order 
In the aggregate, it is computet! that during the 
past year a sum of no less than 80 million dollars 
(say £10,000,000) has l^een expended on pro 
gramrnea of construction at the vanous centies, 
and it IS estimated that a further outlay of 300 
million dollars (£60,(KK),000) will be incurred during 
the next two or three years More than 11,000 
men are at present employed in actual construe 


tional work %n stiu^ m addition to a large army of 
operatives engaged at factoneg and elsewhere in 
producing material and equipments 

There are many^ features of interest among the 
lesser undertakings, but space does not permit oi< 
reference to them A picturesque view of a rela¬ 
tively minor development in New Brunswick is 
shown m Fig 3 

A substantial part of the Report on the Water 
Power Resources of Canada is devoted to a de¬ 
tailed account of the various 
ways in which the developed 
power 18 utilised The over 
whelming bulk (85 1 x>©r cent) is 
produced at central electric 
stations for general distnbution 
for industrial, municipal, com 
mercial, domestic, and agricultural 
use A much smaller amount 
(9 5 per cent) is directly applied 
to the power plants of pulp and 
papier mills , but this is scarcely 
a true index of the demands of 
this industry, by far the most im- 
p^)rtant in Canada, since largo 
quantities of electncity are pur 
chased en bloc from the central 
stations The balance of 5 4 per 
cent iH absorbed in gonoial indus 
tnal undertakings, such as mines 
and mineral reliction works, 
electro chemical plants, saw and 
timber mills, machine shops 
pumping plants, and for electric 
railway operation The total water |)ower installed 
at the present date woiks out at G17 horse power 
per 1000 of population, and places Canada in an 
outstanding position per capita among water-power 
using countries The capital so far invested is 
08 timate<l almost to roach the startling figure of 
1,390,000,000 dollars, or nearly £280,000,t)00 

* Report \o 1462 Hydro plp<trlc ProRrens In ( aimda lu 1930 
Re|H>rt 1474 Water Power Resources of < anada (Ottawa 
Department of the Interior, Ciinaita Dominion Water Power and 
H>drouictrlc Rureuii) 



biy 1 ArooHtook balla <U V(lopment Arooatook Rlvtr, New Rninawlc k (11,400 horae j)«)wcr), 
of the Malm, and New Hninttwlck tloctrir Power to, Ltd (By rourttay of the lllRh 
( uninilHHlomr of ( anndn ) 


Work of the Medical Research Council 


ri'lHE Report of the Medical Research Council 
i for 1929-30 ♦ indicates as usual the wide range 
of the researches earned out by members of its 
staff or by other investigators, assisted by grants 
The value of the funds available has been enhanced 
by the collaboration of vanous public bodies with 
the (kiuncil m specific schemes of research and 
by the facilities provided for investigations by 
university and other laboratories Dunng the 
year, Sir Fredenck Rowland Hopkins and Sir 
Charles Martin retired from the Council, and their 
places wera filled by the appointment of Sir Charles 
Sherrington and Dr Jr"A Arkwnght 


• C^mmltUioof the Prl\y Council for Modkal Research Report of 
the Medical Research ( ouucll Mr the yeiir 1929-30 (Loudon H M 
Stationery Office 1031) 1^M38 2/fld net 
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CTjnical Research and Experimental 
Medicine 

Dunng the year, University College, London, 
established within its Hospital a Department of 
Clinical Research Sir Thomas Lewis was ap 

K mted as the first physician in charge of the 
jpartment on ius resignation as a member of 
the ordinary staff of the Hospital He will 
contmue, as before, to give whole time service to 
the Medical Research Council At Leeds, Bir¬ 
mingham, and Aberdeen, steps are being takeik 
to provide full-time ^itions for clinical research 
At Aberdeen also, the professor of pharmacology 
18 to be given charge of beds withm the new Royal 
Infirmary, thus reproducing the conditions at 
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Sheffield, where Prof E Mellanby w both profeaaor 
of pharmacology and a physician to the Royal 
Infirmary 

Sir Thomas Lewis and his colleagues have 
studied Raynaud's disease they have shown that 
the malady 18 due, as Raynaud thought, to arterial 
spasm, and that the abnormal element m the 
reaction to cold is a direct reaction, due to a 
peouhar condition of the vessel wall, and is not 
the result of a reflex through the vasomotor nerves 
In further analysis of the reaction of the body to 
cold, they have shown that after a finger has been 
immersed m cold watei for 5 10 mm , a vasodilata 
tion occurs which is due to an axon reflex in the 
sensory nerves This mechamsm plays an im 
l)ortant part in protecting exposed areas from 
excessive cooling and subsequent injury 

Biolooical Standard isAiioN 

The Council plays an important part in the 
development of methods of precision for the 
ineasuiement of therapeutic agents which cannot 
l>e estimated by direct chemical means, m the 
preparation of standards of reference for these 
assays, and in the administration of the Thera 
])euti( Substances Act The full value of this 
work IS only attainable by international agree 
meni, for which the League of Nations has set up 
a permanent International Commission on Bio¬ 
logical Standards under the chairmanship of 
Dr Madsen Dr H H Dale, director of the 
National Institute for Medical Rescan h, is the 
British representatue on this (\)mmission 

The issues of samples of standards to licensees 
undei the Therapeutic Substances Act numl)ered 
BK) 5(K1 samples of different substances weie 
tested for the authority adraimstenng the Act 
\ considerable number of these were samples of 
sterilized surgical catgut", which was added to 
the schedule of therapeutic substances during 
the year A dried antiseium for, and suitable 
toxin of, B Welchii have been prepared and are 
available for issue whenever an international 
standard for the former has been defined 

For the past sixteen years, all the toxicity and 
potency tests of samples of novarsenobenzeno and 
Hulpharsenobenzene have been earned out by 
members of the staff of the Institute The exact 
terms of the test can now be precisely defined and 
standards of toxicity and potency have been laid 
down by international agreement It was there 
fore found possible dunng the year to direct 
British manufacturers to perform the biological 
tests for themselves, so that the Institute will 
gam resources of time and material for progressive 
research m chemotherapy 
A standard for vitamin D in the form of a solu¬ 
tion of irradiated ergosterol was also made avail¬ 
able dunng the year and supplied to tv^enty eight 
institutions in Great Bntain and in eight other 
countries 

Insulin 

Except for a few months immediately after its 
discovery, the supply of insulm has always ex- 
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ceeded the demand in Great Bntain and has 
provided a growing export trade At the same 
time, the home demand has continually increased, 
for example, the consumption in 1930 was four 
times greater than in 1925 But even the present 
consumption corresponds with much less than the 
present number of diabetic patients m Great 
Bntain, so far os that can be estimated Again, 
the proved benefit of insulin in the individual case 
IS not reflected m the death-iates for diabetes as a 
whole, which have remained fairly steady since 
1922 Both these facts suggest that insulin is 
being inadequately utilised 

Analysis of the death rates, however, shows that 
at the earlier ages there has been a roduction since 
the introduction of insulm thus the mortality 
of males less than 55 years of age has been reduced 
by 37 per cent and of females by 21 per cent since 
1921 Above 55 years of age, the death rate for 

males neutralises the earlier deciease and for 
females actually outweighs it The increase is 
evidently dietetic, since the mortality at these 
highei age^ was groatlv^ ieduced during the War 
and it IS in this tyjje of ease that insulin tmitment 
is least frequently used 

Nutrition and Vitamins 

The Council has aiianged a tiial, among Royal 
Air Force ^lersonnol, of the value of tegular ad 
mmistiation of vitamin A m the prevention of 
colds or other ailments during the winter months, 
and with the co operation of the meilu al staff 
of the London County (^ouncil, of its usefulness 
in the tieatment of infectiye middle ear disease 
after scarlet fev er, and in the prevention of danger 
ous soqiieLe after the common infective fevers 
Prof E Mellanby and lus tolleagues have con¬ 
tinued their work on the anti infective action of 
vitamin \ it appears to improve the chances 
of recoveiy in puerjjeral fever, and also, adminis¬ 
tered prophvlaetieally^ to reduce the incidence 
and the severity of any infections which may 
develop They liave also found that cereals, 
especially the germ, will produce degeneration m 
the spinal coi^ when the body is deprived of 
vitamin A , administration of the vat am in will 
bnng about rapid improvement of function 
Vitamin A also prevents the neurological changes 
found in * ergotism ’ 

The pure substance carotene has both the grow^th 
promoting and anti infective properties of vitamin 
A, although chemically it is an entiiely diffeient 
compound Moore has shown that when carotene 
IS given to rats, large quantities of vitamin A, 
detected by colonmetnc and spectroscopic tests, 
can he found in their livers, indicating that caro¬ 
tene IS converted to vitamin A in the body (see 
Btochem Jovr , vol 23, p 1267 , 1929 vol 24, 
p 692, 1030) 

Chemical studies of vitamin D have lieen 
continued by Bourdillon and Webster and their 
colleagues The mixed products of the irradiation 
of ergosterol have been fractionated by distillation 
in a high vacuum Partial destruction occurs, but 
i ^ fracSon of high actmty can be obtained and. 
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from thi8» active crystalbne products, but the 
potency is not high enough to justify the supposi¬ 
tion that the vitamin is present in pure form 
Evidence has also been obtained that at least one 
other substance is formed as a primary irradiation 
product of ergosterol with the vitamin D 

Vitamin deficiencies have been found to have 
effects upon the heart Charter and Drury found 
that bradycardia and heart block occurred in 
pigeons fed on pohshed nee Drury, Hams, and 
Maudsley observed a braxlycardia in rats fed on 
diets deficient in vitamin B, which differed from 
the former type in being of sinus ongin and not 
due to vagal influence 

Mackay has found that anaemia is common m 
artificially fed, and to a less extent m breast-fed, 
infants, and is due to a deficiency of iron The 
anaemia diminishes resistance to infection and 
retards growth It can bo prevented, and the 
morbidity rate simultaneously reduced, by ad¬ 
ministering a suitable form of iron salt 

Miss Durham bos now completed a prolonged 
exjiermicnt upon the effects of alcohol on the 
fertihty of guinea pigs and on their offspring No 
deleterious effects whatever were observe<i the 
litters obtaintnl from alcoholic parents, or from 
their descendants, wore as numerous and as heavy 
as those from control matings and showed no ex 
cess of still births or deformities No transnytted 
defects were observed These results therefore 
fail to confirm those obtained by Stockard and 
published m lfll3 

Hormones 

Dale and Gaddum have investigated the con 
tractures of voluntary muscles, deprived of their 
ordinary motor nerve supply, which are ohcited 
by stimulating the nerves which cause dilatation 
of their small arteries The muscles also react, 
by controcturcss, to the injection of chemical sub 
stances, of which acetylcholine is the most potent 
It appears ahnost certain that the nervous stimula 
tion hberates acetylcholine and that the contracture 
18 really due to the action of this substance upon 
the muscle fibres Esenne enhances the action 
of acetylchohne Matthes has found this effect 
to be due to the inhibition of the blood esterase, 
which hydrolyses it 

Drury has continued his work on muscle adenylic 
acid and yeast adenosine both powerfully dilate 
the coronary arteries of the heart Adenosine may 
have a therapeutic value as a vasodilatant, since 
it 18 nontoxic 

Marnan has continued his work on the chemistry 
of oestrin it can be readily extracted with ether 
from acidified unne obtained from pregnant 


women and ponfied by saponification and fraotiona- 
tion with solvents (see Biochem Jour , vol 23, 
1233, 1929 vol 24, pp 435, 1021, 1930) 
e crystalline substance has a very high activity 
Gaddum has shown that a relatively simple 
polypeptide contaimng th 3 n*oxine, isolated from 
the thyroid gland by Hanngton by treatment with 
digestive enzymes, is as effective as I thyroxine 
when injected subcutaneously into the rat, but 
much more effective than the latter when both are 
given by the mouth 

Pathological Researches 

In conclusion, brief reference may be made to a 
few of the numerous researches of a pathological 
or bacteriological nature A report by the De¬ 
partmental Committee of the Ministry of Health, 
on maternal mortahty and puerperal fever, with 
which the Medical Research Council has been 
collaborating, has shown that 40 per cent of deaths 
are due to septic infection, 20 per cent to toxaemias, 
and 40 per cent to vanous accidental causes The 
prevention of the latter needs the better applica¬ 
tion of known means , our knowledge of the 
toxaemias is still imperfect, but administration of 
large doses of alkalis has been found to have a 
beneficial effect in the renal complications of 
pregnancy Research on the orgamsms responsible 
for puerperal fever and on methods of prevention 
and treatment is being actively pursued, e,nd will 
be assisted by the budding of a special block for 
septic cases at the now Queen Charlotte’s Hospital 
at Hammersmith 

Dunkm and Laidlaw have continued their work 
on canine distemper A method has been devised 
for measuring the progress of antibody production , 
the antiserum wdl fix complement m the presence 
of the virus, in vitro, and the reaction may be a 
means of estimating the potency of the virus or 
of the antiserum Durable immumty to the 
disease can be produced by injecting the serum 
and the virus at the same time into another part 
of the body, so that the whole process of immunisa¬ 
tion can be performed on a single occasion 

Dobell has completed some prolonged stufhes on 
the Entamopba histolytica, the cause of amoebic 
dysentery m man The organism can now be 
maintained indefimtely m artificial culture and 
any stage in its life history can be produced at will , 
it can be inoculated into a macaque monkey and 
the infection eradicated at will by therapeutic 
means Conditions affecting either host or parasite 
separately, or both, together can therefore be studied 
in detail these researches should pave the way 
for a really efficient treatment or prevention of 
the disease in human beings 


The Paris Observatory. 


I T has been decided to close the Pans Observa¬ 
tory and erect a new national observatewy 
at a cost £400,000 ui the Durance region of 
Provence, retaining the* old budding as a reposi 
tory for equipment not in use and the many his 
tone instruments the Observe^ry possesses It is 
many years smee the proposal to remove the 
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Observatory was mitiated, ajid the present decision 
has been taken mainly on account of the difficulty 
of carrying on observations, due to the prevailing 
atmoapheno conditions and to the vibration 
caused by the heavy volume of motor traffic in 
the neighbourhood 

Though the decision is undoubtedly a right one, 
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mamy will regret the passing of an institution 
whxoh has played a prominent part m the soientifio 
life of the French capital Situated about half a 
mile south of the Luxembourg, the Observatory 
was built m the reign of Louis XIV to the designs 
of Claude Perrault, the famous architect of the 
Louvre It was begun in 1667 and completed 
in 1671—four years Itefore the erection of Green¬ 
wich Observatory—and Dominique Cassim, the 
Itahan astronomer, was appomted the first super¬ 
intendent 

In spite of the eminence of its designer, the 
building was not well adapted for its purpose, 
for as Grant says, “ No means were provid^ in 
the construction of the buildmg for enabling the 
Eistronomer to observe the celestial bodies at all 
altitudes, by means of instruments sheltered 
imder its roof, nor was it possible to repair the 
omission, on account of the enormous thickness 
of the walls ’’ Neither was its orgamsation one 
which was likely to lead to the best results Though 
Cassini was appointed its nominal head, no fix^ 
sum was set apart to provide for the annual main¬ 
tenance of the establishment No definite plan 
of gbsorvation was drawn up, and the Observatory 
was available for other astronomers desirous of 
prosecuting their own lines of study Cassim 
began his observations at the Observatory on 
Sept 14, 1671, Picard his on July 9, 1673, and 
La Hire his in 1677 Six years later a mural 
quadrant of 5 ft radius was installed and with 
this instrument La Hire made meridional obser 


vations for thirty years Four Cassinis m all 
were successively at the head of the Observatory, 
their combined periods of office extending over a 
hundred and twenty years 
With the mneteenth century many changes 
were introduced, and the Pans Observatory has 
had a succession of directors whose names have 
become household words From 1830 until 1853, 
Arago was the director, but it was his successor, 
Levemer, who became the real organiser of the 
Observatory Newcomb, who stayed in the Obser¬ 
vatory os a guest of Delaunay dunng the Com¬ 
mune in 1870, said Levemer’s work ‘ was not 
dissimilar to that of Airy at Greenwich , but he 
had a much more difficult task before him, and 
was less fitted to grapple with it ” Early m 
1870, Levemer md(^ had become so unpopular 
that he was removed from office , but m 1872, on 
the tragic death of Delaunay, he was reappointed 
director He continued to hold office until he 
died in 1877, and for many years liis statue has 
stood in the Com d’Honneur 

The reputation of the Pans Observatory has 
been raised still higher under the regime of 
Levemer’s successors, Mouche/, Tisserand, Loewy, 
and Baillaud, who, as Newcomb remarkwl m his 
“ Reminiscences of an Astronomer “ have known 
where to draw the line bet^^een routine on the 
one side and initiative on tJie part of the assistants 
on the other” The pages of Nature have fre¬ 
quently contamiKl notes on the progress of work 
carriecf out at the Observatory 


Obituary 


Prof Otto Wallach 

N Otto Wallach, German chemistry loses one of 
its organic pillars He is almost the last to go 
of a great generation which beheved in the senous 
study of materials at the laboratory bench as the 
prime and proper occupation of the chemist and 
could express itself in plain, straightforward, 
honest language, free from illusions and pretence 
The spht p and the proton leaning post have 
chang^ all that the beginner no longer learns 
even to detennme the molecular weight of oxygen, 
although he is prepared to discuss the ‘ m’aMs * 
of its atoms , analysis is a meaningless word to 
him , -he is not really to be trust^ to analyse 
anything, either by word or deed What was a 
moral science is fast beoommg mere superstition 
to the majority The example of a craftsman hke 
Wallach is therefore of special value Devoting 
himself to the study of one of the great groups 
of plant products, the essential oils, he develop^ 
consummate anolj^cal skill in unravelling Nature’s 
most tangled mixtures, thus laying not only 
foundations for the future study of vital products 
but also oontnbutmg largely to the development 
of a most remunerative industry 
WaUach was bom on Mar 27, 1847, at Kdnigs- 
berg, Prussia, he died on Mar 1 Educated at 
a humamstio gymnasium m Potsdam, his uni- 
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versity studios were carried on at Gottmgen, where 
he came under Wohler, probably a greater chemist 
than hjs partner, Liebig , Fittig, a most accurate 
but unimaginative worker, and HUbner, a man of 
lesser note , he then spent a term m Hofmann’s 
laboratory in Berlin After taking his degree m 
Gottingen m 1869, he passed the winter in Berhn 
as assistant to Wichelhaus, becoming assistant to 
Kekul^ in Bonn in the spring of 1870 Part of 1871 
was spent m the Berlin Aktiengesells ftir Amhn- 
fabnkation In 1872, he returned to Bonn as 
laboratory assistant He became a Pnvat^Doceni 
in 1875 and extraordtnaruis in the following year 
Thirteen years later, he succeeded Victor Moyer 
at Gottingen 

Wallach’s career therefore was neither adven¬ 
turous nor rapid He began his work on essential 
oils m 1884 His industry so impressed the elec¬ 
tors that, m 1910, as all good German chemists 
do, he received a Nobel Prize If an infinite 
capacity for taking pains be the mark of gemus, 
he was definitely a genius , if imaginative power 
and a developed artistic and critical sense be the 
ontena, he was simply a highly competent work¬ 
man a good cook, able to serve up dish after dish 
m well garnished form, scarcely a chef of high 
degree He was not even a pioneer but took up 
the ball, at a propitious moment, when the develop¬ 
ment of structural and synthetic chemistry was m 
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full awing and help was coming in from every 
quarter foliowinjj; it closely, happily aided by the 
inspired action of men like Tiemann and Baeyer, 
who every now and then gave to it a guiding kick, 
he was able to carry it foi ward with ever growing 
advantage, the store of papers to his record being 
ultimately 179 

The fif'^t foundations of terptne chemistry were 
laid in France, especially by Borthclot Gladstone 
and Wright were early in the field here but did 
not get very far In the early ’seventies, Tilden 
and I began to revise and extend tlie French work 
but the real cause of advance was Tilden’a bulb ant 
discovery of the beautifully trystallino nitroso- 
chlondes and nitroso denvatives of turpentine 
(pinent) and titrene We were early convinced 
mat the numlier of isomenc hydrocarbons had been 
greatly exaggerated Wallach began by studying 
woiraseed oil but soon passed into oui hold—with¬ 
out ever asking our permission, although those 
wore days when not all were pirates as now He 
scoml Ins first real success in woiking with Tilden’s 
compounds It was therefore amusing when, in 
18fK), in a paper m the AnnaUn he practically 
accused me of having picked his brains when 1 
bad visited his laboratory shortly before This 
was in connexion with sobrerol As a matter of 
fact, 1 had l)oen tollecting the material a dozen 
ve^irs previously it was m this work that Sir 
William Pope’s crystallographic genius first lierame 
apparent 

If we ask why Tildcn, who made so brilhant a 
beginning, did so little aftei wards, wlulst Wallach 
who had trod in his footsteps did so much the 
answer is that in 1880 Tilden became the head of 
a new school (Mason (college) and had ‘ fish to fry * 
more important than essential oils Wallach had 


not a few helpers, under the German university 
system The lost thing Birmingham cared for 
then was research Tilden had scarce a student to 
work with him his men were under no Ph D com¬ 
pulsion to attempt onginal work I was in a hke 
position and, at about the time Wallach began, 
had three new laboratories on my hands m rapid 
succession Still we kept the camphor pot boil 
mg usefully, so that an English camphor school 
gradually arose , this began by doubting Kekul^ 
Pei km junior’s synthetic terpeno work stands 
unrivalled Later English workers in the field 
have given proof that there are still craftsmen 
among us Maybe, ere long we shall have to show 
that not a few of the conclusions of the Wallach 
school are unsound 

Wallach was able to accomplish his work because 
he was under conditions which wore the outcome 
of centuries of loving care for the universities and 
a public belief in the value of education Here, 
fifty to sixty years ago, even Oxford and Cambridge 
were scarce known to natural science Cambridge 
came fairly rapidly to the fore but Oxford was 
slower Meanwhile schools of university rank have 
been established in every considerable town in^tho 
country , perhaps some of us who have contributed 
to this end may prove to have done work of far 
more value than that on essential oils 

Henry E Armstrong 


Wb regret to announce the following deaths 

Mr T C Cant nil formerly of the Geological Survey 
of Great Britain on April 3, aged sixty throe years 
Sir John cle Vilhers, not-ed especially for his work 
while in charge of the maj) room at tlie British 
Museum and his contributions to geographical and 
historical literature, on Apnl 2, aged sixty seven yeais 


News and Views 


The Society for the Preservation of the Fauna of 
the Empire jierfonnod a great ^lervice when it |)er 
suaded tlie Secretary of State for the Colonies to 
approve of and support a general survey of the East 
Afruau group of Colonies and Dependencies from 
the point of view of the preservation of wild life A 
fortunate clioico selected as observer Major H W G 
Kingston, already well known for his natural history 
observations, and after a rapid survey of the land, the 
results and coiuhisions of his tour were presented 
on Mar 9, in the form of a lecture to the Royal Geo 
graphical Society Major Kingston bail tlie advan 
tage of discussing with Government ofiicials and repre 
sentatives of public opinion the problems which face 
the fauna of Africa, and on the basis of these dis 
cussjons and his own observations ho has submittetl 
for the consideration of H M Govommont a scheme of 
nme national parks, whi«h, if brought mto being and 
effectively conducted, would ensure the perpetual pre 
servation of the fauna of these temtones, without 
undue mtaiference witl> native rights or economic 
development To anyone familiar with the history of 
wild life m Africa, the gitulual but constant retreat 
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and often final exteimmation of the largo animals is a 
commonplace, but surely Major Kingston exaggerates 
when he states that “ gi-eat and small, everything is 
retreating” The general experience is that cultiva 
tion of t ho soil incr€4is€a the amount of wild life, only, 
the great animals go, and the small thmgs that take 
their place, even if they do not become pests, far from 
compensate for the picturescjuenoss of the departed 

The large animals are at the mercy of several dis 
ruptive forces Of these, man has brought mto play 
cultivation of the soil, the demands of special trcules, 
cmd the activities of sportsmen, while Nature threatens 
with epidemic diseases Not only has African wild 
life suffered directly from such diseases, but the sus 
picion that it may harbour or encourage diseases to 
which man is subject has concentrated a new warfare 
against it, so that last year 20,000 head of game, includ¬ 
ing 9000 zebra and 2600 wildebeest, were slaughtered 
in Zululancl because it was fearefl that they kept^ 
alive the tsetse fly with its bunlen of sleeping-siok 
nesa National parks and game reserves at present 
help to preserve the wild life of Africa, but the perma- 
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lence of the latter is iincertain, smoe their establish> 
nent or dissolution dejiends simply upon a proclama 
jon in the local Government Gazette, ogi’oed to by the 
Secretary of State National parks, on the other hand, 
ire more stable, made by Act of Parliament the 
3 roperty of the public for ever, to be utilisod for the 
,ole purpose of preserving the natural objects within 
hem “ It IS the belief declariMl Major Hingston 
'of all who desire the perpetuation of tho fauna, that 
national parks on tins rigid basis should leploce tlia 
hud reserves ” Accordingly, he describes a series 
d nme national parks ranging from South Cential 
Africa to the gorilla territory ot Uganda It h iin 
lortant that those parks should be created before wikl 
ife approaches the stage of disappearance Not oiil> 
vill delay make them less effective for their pnmo 
3 urpose, but also it will add to the difficulties and 
ost of establishing them 

Of the many inventors from whose work has 
gradually been evolved the modern safetv bu v< lo 
James Starlej. the centenary of whose birth 0 ( curs 
3 n April 21, was one of the most successful By his 
mpiovements, it has been said he rentleretl bicveles 
ind tiioycles machines capable of geneial use while 
o his jKrsoverance and energy Coventry owes its 
KiHition as tho coiitio of the cycle industiy The son 
)f a Sussex fanner and bom at Albouine, he began 
,vork on the lan<l at tho ago of nine and at fifteen 
vas a ganlener m the employ of the famous marine 
ngincer, John Penn, at Lewisham A born inventor, 
10 ahonfloned gardening for mechanics, and first in 
High Holborn and then in Coventry was oinploved 
>n the manufaiture of sowing machines On the 
ntioduction of the French ‘ boneshaki r ’ bicycles 
nto (keat Britain in 1868, their maniitacture was 
taken up by tlie Coventry Maohmists' Companv, in 
kvhich Starley was a foreman, anti by hun (puckly 
mprovoil Patenting a methotl t)f tightenuig the 
tvire spokes of tension wheels, m 1870 ho brought out 
tho "Aiiel** bicycle, tlie first attempt to produce a 
ight all metal machine, and fiom this sprang the 
kvell known * ordinary * or ‘ penny farthing * bicycle 
■starting m business for himself in 1872, he quickly 
'umed a rejaitation for his machines and became 
tnown as tho ‘ Father of the Bicycle ’ He died on 
June 17, 1881, at the early age of fifty years, and woe 
3 uned m the Cemeteiy, Coventry Thiee years later, 
I monument was erected in Queen's Road bearing his 
lortrait and representations of some of his machines 
Hm nephew, J K Starley, also mode notable un 
3 rovement8 on bicycles, and in 1885, with Sutton, 
31 ought out the “ Rover ” bicycle, which embodied 
Tiost of the featuies of tlie present safety machine 

An exhibition of British glass and glassware was 
3 old m the exhibition hall of Messrs Selfndge and 
Jo , Ltd , Oxford Street, London, Apnl 13-18 The 
exhibition was organised by the Glass Manufacturers’ 
federation in order to indicate to the general public 
/he variety and quality of the products of the gloss 
ndustry The exhibits included artistic glassware 
ind fine crystal tableware , glass bottles and jai-s of 
various shapes and sizes, sheet glass m different 
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forma and plate gloss from J inch m thickness to IJ 
inch , glass transjiarent to ultra violet light, and 
glass whuli excludes about 80 per cent of the heat 
rays The varied range of exhibits of chemical, 
scientific laboratory, and rnfxlicol glassware, and of 
fused Kiliia glassware, gave e\ idenco of the lemaik 
ablt progiesri tJmt has been made in these branches of 
the industry The a]>plication of gloss in the dec 
tncal industry was illustiated by wireless valve bulbs , 
elettiio lamp bulbs, ^\hlth aie prmluced liy automatic 
ma<hinoiv , a 10 kw electiic lamp, such as is uwxl in 
hglithonsts and m aoiodiome pilot lights , [ihoto 
cells and neon lights for dcforative and publicity 
pur})oses Two large blocks of fine optical glass were 
shown, and also a polishotl telescope disc of 24 mclies 
diameter Amongst thc^ spt (tacle lenses exhibited 
were samples of sjiccmlly computed catoiact lenses 
of light eight, and tiifocal lenses made by fusing as 
many ns six piec es of glass to form tlie complete lens 
Spun glass knoun as glass silk or glass wool, was 
shown \\\ skems aud also woven into doth and mats 
This IS imw being laigoly maniifoctiiietl and used for 
heat insulation puq>oses on boilei-s and steam [iipes 
It IS more ettic lent than many otluu substam es uscil 
for this purpose, and, in the foim of mattiesses or 
stiips, can bo easily and (piukly applied oi removed 

At the quarteily meeting of tho Grand Couruil of 
tlie British Lmpire Cancel Campaign held on Apiil 13, 
the finance report showeil that, including the giants 
approved at the meeting, the Camimign had now 
HiibsidiHixi resixiidi centres and independont reseaich 
W'oikeis, since lU inception, to the extent of *57,000* 
Apart from this a sum of more than £500,000 had 
been subscribed and is being a<l mini stored by the 
branches and alTihated urgaiusations of tho Campaign 
throughout tlie British F/mpire On the reromnieiula 
turns of tlm Executive Committee, the (Jiand Council 
ai^jnoved the following grants £2500 to the Cancel 
Hospital (Free) for its general reseaich work, together 
with an oiidituinnl sum ot £500 to meet the ex|>enso 
iiHurred by the Research Institute by the apjioint- 
m<»nt of its bio chemist, Di T W Cook , £050 for cm© 
year to 8t Mark’s Hospital City Road, and £2500 to 
St Bartholomew’s HosjJital Foi the sixth year in 
succession, the Giand C^oimcil renewed the giant of 
£680 to the Medical Research Council towards the 
upkeep of the Reulon CVntre at the Middlesex Hospital, 
which supplies a number of organisations witli ladon 
for scientific experimental investigations Prof W 8 
Lazarus Barlow was elec ted to fill the vac ancy^ in the 
five nominees of the Campaign on the Scientific Ad 
viaoiy Committee, tho other five members of which 
are nominated jointly by tlu^ Royal Society and 
the Medical Reseaich Council Tho Grand Council 
acceded to the recpicst that the Glasgow Royal Cancer 
Hospital should bo affiliated ofiicially to the Butiah 
Empire Cancer Cam}>aign 

Tile “ Unusual Ice Foi-matmn ” dosenbod by Prof 
A Morley Davies in Natubb for Mar 7, p 340, has 
also been recorded by Mr* W B Alexander at Reigat© 
on the monung of Jan* 2, 1031 Tho latter formation 
consisted of a i>onoil shafied column of ico 3^ m high 



604 


NATURE 


[April 18, 1031 


and j in in diameter, nsing vertically from a glaas 
bowl about 4 in in djamctor and containing nearly 
2 m of Tvnter A nimilar phenomenon, illustrated by 
a ver\ flrn^ photoKra]>h. was doacnbed by Mr Basil 
Longlev, of Crawley, SuHwex, in the Meteorological 
Magazine for Mauh 1929, and there are probably 
other de8( nptiona extant In all theae cases the 
methoil of formation was probably along the lines 
described by Prof Davies Mr Longley explains it 
as follows ** the water froze rapidly on top, and 
when the expansion took place underneath, the sur 
face ice broke (this can bo seen) and owing to the 
continuing ])ret}sure of the water expanding, it gradu 
ally oozed out, fioezmg ns it came There was a tiny 
hole up the centre of the (olumn which justifies this 
theor> " The volume of Mr I^ngley’s column was, 
roughly, one hundredth of the ice m the bowl, of Mr 
Alexander’s about one sixtieth, and of Prof Davies* 
(if it was solid) about one flfteenth , the expansion of 
water in fi eezing is about one tenth, hut the formation 
of the colimms could not begin until a fair thickness 
of ice existed on the surface The order of magnitude 
18 appioximately correct, but the formation evidently 
refiuii*eK a high degree of coliesion between the ice and 
the Hides of the bowl, as well as certain dofimte con 
ditions of tem]>erature, thus a< t, ountmg for its rarity 

A NEW leconl for a long distoiue flight in a light 
aeroplane has beini set up by Mi C W A Scott, who 
left L^mijme aeiuilrome oii Ajinl 1 and arrived at 
Darwin, in the Northern Teiritory, Austialia, on 
April 10 His time for the jouiney was 9 days 3 hours 
40 minute s, thus beatuig Air Commodore Kmgsford 
Smith’s time foi the same flight last autumn by about 
nmeteen hours Mr Scott’s moedune is a (hfisy Moth 
light aeroplane, sfienally fitted with fuel tanks carrying 
about a thiixl of a ton of petrol, and the engine is a 
de Havilland 120 h p (bpsy II , tVie same pattern os 
that used by Kingston! Smith Its cruising sj>eed is 
about ninety miles an hour According to a long 
communication from Mr Scott m the Txme^ of April 11, 
his course was from bymiine across ICuroiie to Belgrade, 
on to Aleppo, then to Bag!ida<l, tilwadarin Baluchistan, 
Karaclii, Calcutta, Rangoon, Singapore, Bima, and 
then across the Timor Sea to Batliurst Island and 
Darwin His longest <lay was 15 hours 45 minutes, 
oovenng 1450 miles, and total flying time and ihstance, 
109 hours 50 minutes and 10,450 miles That the 
aeroplane successfully withstocnl the strain of this 
flight must-be very gratifying to the designers and 
makers of both engme and machme, while the flight 
itself 18 a noteworthy feat of personal endurance and 
skill 

In a paper read before the Now York Electrical 
Society on Mar 10; Dr Goldsmith discussed what 
he callM the “ new music of eleotno vibrations” He 
illustrated it by a novel device called the electric 
carillon, which can send out bell tones louder than 
any bell m the world A senes of small steel chimes 
not unlike those of a household clock are struck by 
little eleotno hommertflootuated b>L^ keyboard similar 
to that of a piano The sounds thus produced are 
only audible a few inches away but the vibrations of 
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the steel chimes create small eleotno currents in 
devices like the * pick up * used m electno gramo¬ 
phones These feeble currents are amplified millions 
of tunes by vacuum tube amplifiers and can be 
clearly bean! in the largest oonoei’t hall or for miles 
rounti a church tower by means of gicmt amplifiers 
The operator of the electnc canllon not only con 
trols the notes to be played but also con vary the 
volume of the tone to any desired extent Dr 
Goldsmith believes strongly in the future of electno 
music In his opinion, the musical artist of the 
future will become more and more indispensable 
The physical limitations which now weigh heavily on 
great artists will be largely reduced The number 
of notes which the musician can play per second will 
not be limited by the speed of his fingers T ^ . 
of any origin can be made to resemble those olt^ M 
desiiXHl instrument by electrical methods Each 
musician will be able to play not only the melody 
but also will be able to make it sound as if produced 
by any type of instrument The new electno music 
will gradually evolve a new tyjK? of composer capable 
of utilising to the full the (^pabilities of emotional 
expression contained in electric music Dr Gold 
smith also demonHtrate<! the ‘ thoromin an electnc 
musical mstiument which is oiierateil by moving 
the hands backwards and forwards m front of it It 
is called the theremin, after its inventor, a Russian 
physicist 

In the Engineer of Mar 27, Mr H J Shepstone 
gives an account of the progress made with the scheme 
for sup ply mg Palestine with electricity, generated m 
the valley of the River Jordan In its passage from its 
source in Mount Hermon to the Deeul Sea, the river 
has a fall of no loss than 3900 ft, and it discharges 
more than 6,000,000 tons of fresh water into the 
Deail Sea daily The entire scheme includes the 
provision of three hydro electric plants, the first of 
which has just been completed This station is situ 
ated at Jisr el Mujomoh, some seven miles south of 
the Sea of Galilee For the storage and control of 
the water two dams and two concrete Imed canals 
have been constructed and the first two units of 
8000 h p each have been installed m the ]X)wer-hoiise 
When the demand warrants it, two other units will 
be installed, while later on a second power-hous\. 
will be built at Abadieh and at *xl at Jisir Banah 
Yedcoub, which he respectively and north of the 
Sea of Galilee Transmission lines will connect the 
hydro electnc plants with three fuel power stations at 
Jaffa, Haifa, and Tiberias, and m the near future, it is 
hoped, every city, to\^, and ognoultural settlement 
will b© able to obtain c^ectncal energy 

Smxtf diseases, bimt of wheat m particular, are 
responsible for considerable loss of gram m England, 
and the illustrated bulletin (No 24) recently issued 
by the Ministry of Agnoulture entitled Cereal 
Smuts and their Control *’ should prove of great 
benefit to the farmer The symptoms and mo^ Of 
infection of these diseases m wheat, barley, and oats 
are desonbed, and methods of control, fairly simple 
to carry out and of moderate cost, are given in detailk^ 
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Attention la directed to the necessity for distinguish¬ 
ing between ‘ covered * and ‘ loose * smuts for where 
as m the former, contamination wiOi the fungus is 
on the outside of the gram only, in the latter the 
infection is internal, and the appropnata methods of 
control are accordingly different m the two ccuses 
For prevention of ‘ covered ’ smuts, of wluch bunt m 
wheat IS an example, treatment or ‘ pickling * with for¬ 
malin (1 pint of 40 per cent formaldehyde to 40 gallons 
of water) is recommended as preferable to the older 
method of steeping or spraying with copper sulphate 
The advantages afforded by a dry type of treatment 
are obvious, and mention is made of recent flucc(?ssful 
tnals of powder pickling with copper carbonate 
The control of ‘ loose * smuts offers a much more 
djifi/- problem, as external application of a fimgi 
cide 18 useless Steeping the gram m hot water 
appears to be the only known remedy, but the tern 
porature necesaary to kill fungus is very close to that 
fatal to the gram, so that the method is attended with 
considerable difficulty Copies of the bulletin may 
be obtained fiom the Ministry of Agncultuie, 10 
Whitehall Place, London, 8 W 1 Price 5d post free 

PHELiMiNAK'i reports on the woik of the expe<iitiou 
of the Roval Antbiojiclogical Institute to Kharga 
Oasis, organise^! and led by Miss Caton Thompson with 
Mihs E (lardiner as geologist, justify the choice of 
this little explored area as the scene of the past 
'reason’s work, and hold out strong hopes for the 
future Thanks to the co operation of Lady Bailey, 
and with the permiseiou of the Egyptian and Biitish 
tlovoiiuuents, an aeroplane and air photography 
weie at the disposal of the expedition for a period 
of two weeks By tins means and with the addi 
tional assistance of camel transport, it was pos¬ 
sible to examine the area thoroughly, and jioints 
of archaeological imjiortance were inuiked down for 
future seasons investigations In addition to the 
^^ork of reconnaissance, the history of the springs of 
the floor of the oasis was investigated This brought 
to light a deeply bunod Moustenan culture of ^lecial 
isihI type, showing affmities with cultures in Algeria 
and Tunisia Another notable find was extensive 
flint workings, extending for some miles along the edge 
of tlie Eharga Scarp, the second onlv of its kmd to be 
found m Egypt A short occoimt, with illustrations, 
of the results apiieored m the TttneE of April 13 

The Polar Record, of which the first number has 
just appeared, is a modest journal which it is proposed 
to publish twice a year from the Scott Polar Research 
Institute at Cambridge (pnoe ) It is to be the 
official organ of that institute, and though at present 
merely a record of news of exploration, m polar 
regions, it 18 hoped gradually to extend its scope 
The first number starts well and should be full of 
mterest to that small but growing group of explorers 
^d students of polar regions News is given of Nor¬ 
wegian work m Svalbard, Russian m Franz Josef 
Land and Northern Land, and Qermcui, British, Amen- 
(^an, and Danish m Greenland There are also some 
details of American, Norwegian, emd BniSsh work m 
tiie Antarctic, where important discoVenes have been 
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made durmg the last few months The number 
concludes with a short bibhograpliy of recent polar 
books 

The issue of the two index numbers of Sctenct 
Abstracts completes the physics and the electneal 
engineering sections of volume 33 (1030) More them 
200 penoihoalfl ore abstracted by 76 abstractors, most 
of whom arc specialists m the particular brcuich of the 
flubject with which they deal The physics volume 
has 4165 abstracts of average lengtli 0 267 page, and 
230 pages of index, the electrical engineering volume, 
2537 abstracts of aveiage length 0 282 page, and 134 
pages t>f mtlex The volumes are essential m every 
library consulted by physicists or electncal engineers 
who dasire to keeji themselves up to date 

At the annual meeting of the (blbert White Fellow 
ship held on April 1!, Sir John RuhhoH was elected 
president and Pi of E J Salisbui-y and Prof W H 
WagHtaff wcie electtnl vkc presidents 

A Mi*MomAX, to Admiial ot the hloet Sii Ileniy 
Jackson which has been placwl m tbo (i vpt of ht 
Pauls Fatiiwlial, was unveile<l and diHlicatwl on 
4piil 13 It IS in the form of a tablet, recording the 
}»nnci])al posts he hold an<l referring to tlio seivvces he 
roinleml to tho Navy Sii Ifemy’s siientifu woik 
was (ksciibed in an articli m N4TURr of Jan 11,1930 
His ihief woik was a pionwi investigation into prob 
loins eonriectoil with tho transmission of signals by 
wiidoss telegraphy, a piece of lesoarch inspirit by 
some ox penmen ts by ISir Jaga<iis Ch under Bose on 
coherers Undei Su Henry’s personal supeivision, 
this type of tommunicatioa was installed throughout 
the Navy 

At tho annual election of office-bearers of the Royal 
Philosophual Society of (ffosgow, on Mar 25, tho 
following officers were elet tod President Prof 
W H Scott , Vice President Di J W French, 
Hon Treeunirer Sir John Mann , Hon Librarian 
Dr J Knight , Hon Auditors Mr John J D 
Hourston and Mr James A B'ronch , Acting Secretary 
Dr James M Macaulay Duiing tho session, Sir 
Donald MacAlister, chancelloi of tho University of 
(Jlnsgow, Sir C V Raman, piofessor of physu s m 
the University of Calcutta, and Pi of F O Bower, 
ementus professor of botany in the University of 
Glasgow, were elec toil honorary members of the 
Society 

Accobding to a notice issued (ui Latin) from tlie 
Vatican City ou Mar 15, tho Pontifical Aiademy of 
Sciences (Niiovi Lincei) is inauguratuig the broad- 
castuig of notes and information on mathematics 
and the experimental sciences and their applications 
In general, the language used wdl be Latin, but for 
notes refemng to investigations or <]iscoveneH the 
authors owm language may be employed, and for 
matters of great importance other languages may be 
utilised A general mvitation to supply material for 
this purpose is expressed, and all communications 
submitted will be considered by a committee of the 
AoKwlenay Notes giving the results of scientific work 
shottld consist of about 300 words, and items of 
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mfoiTOation of about 100 words Communications 
sljould be mJdiosswl “ Pontificia Academia Scientiarum 
ComitatuJ pro Nuncio Rachophonic o, (ittii del 
Vatuano 

Ai a mooting of the Couni il of the Royal ColUge 
of Surgeons on April 10» the Jacksonian Pinso foi 1930 
was awarded to Mr Edgar S J King, of the University 
of Alolhoume. fox his cssaj xm “ The Pathology of 
Ovaiiari Cysts and its Bearing on their Treatment” 
A cei*tificat(^ of honourable mention for an essay on 
the same svbject was granted to Wilfred Shaw, of St 
Bartholomtsw s Flonpital ^Phe Jolin Hunter Alexlal 
and Tiicnmal Prize fm 1928-30 was awarded to Mi 
Layton, of (hi^’s Hospital, for his contributions to 
otology and foi ins valuable soi'Viees to the museum, 
paiticulaily m connexion witli the Onodi (‘ollectiou 
The Walker Pruo fox woik on the pathologv and 
therapeutics of cancel foi 192h-30 was awarded to 
Sir (a Lc'nthal ( heatlo The Cartwrigid Pri/e foi 
1926-10 WHS awaidod to Mr F W 13ind<iKk fox his 
oKHiiy on ‘ The Etiology Pathology, and Tri^atmeiit 
of (^hroinc (jlencrul Peiiodontitis (Fyorrkcd ahvolarw) 

The twenty hrst annual May Lee tuieot the Institule 
of Metals will he given on Wednesday, May 6. hy Mr 
William B WoodhouHc, engineci and managoi of 
the Yoikshire Fhctiic Powoi Com]>anv, on “The 
ProgicKS of Powei PicMliutioii ” Tickets for thQ 
lectnie may be obtained from the Secretaiy of the 
Institute of Alotals, Members’ Mansions, Vic tona 
Street, J-iondon, S W 1 The autumn meriting of the 
Institute of Metals is to be held in Zunch on Sept 
I3~18 by kind invitation of the Sc hwei?erische 
Vei band fur Malorialpnifung The evening of Sept 13 
will be devotes I to tlie formal optming of the meeting, 
addn rtses of welcome by the inviting body, and the 
Autumn Lecture, to be given by Mr U K Fvans. on 
“ Thm Filma on Metals m Relation to Corrosion 
Problems ” The moniings of Sept 14 and 16 will be 
devoted to the reading and discussion of pairers, whilst 
for the afteinoons visits have been piovisionally 
armnged to works m /uiich and its neighbouihood 
On Sej)t 18 the mam jiaity will divide, one part going 
to Biel to Visit a watch factory and loavmg for 
England m the evonmg, whilst the other will go via 
Lotschheig to visit tlie new alummuun alloys lolling 
mills at ChiiipiH Sideis, in the Rh6ne Valley Fioin 
ChutpiH the paity will eithei return to I ondon via 
Lausanne or Ceneva, oi proceed via the Simplon to 
Milan to take pait in the International Poiindiy 
Exhibition and Congress, which continues at Milan 
until Sept 27 The' first congress of the New Inter 
national Asscrciation foi Testing Afatenafs is being 
held at Zunch during the week preceding the Institute 
of Metals mooting 

Wf have received from Messrs A Callenkamp and 
Co , Ltd , Sun Strec^t, Lonefon, E C 2, their (catalogues 
of electrocliomica! apparatus and colonmoters (Lasts 
No 80c and No 02) Ir^ the fomier will be found 
listed apjiaratus for electr6 analysis, the electrometric 
determination of hydrogen ion concentrations, and 
the measurement of conductivity of electrolytes Am 
^aeiorH, voltmeters, galvanomoteirs, and thermostats 
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arc included In the section on hydrogen ion con 
centration, a useful summary is provided of the use 
of the hydrogen electrode, with descnptions of other 
types, including the qiunliydrone and glass electrode 
In the second list, numerous types of both simple and 
more (ompli(5ated colorimeters are detailed, mcluding 
two modem patterns of the Lovibond tintometer The 
catalogue gives a good idea of the range of instrumentfi 
of this ty[>e which are at present on the market, and 
should be of use to hiochemista and physiologists 

A sHOKp hut useful list of scientific journals and 
fraiisactions of learned societies has just been issued 
by Messi-s Opjienheiin and Co (Rare Books), Ltd , 
U7 a lulham Rood S W 10 In several cases com 
plote sets aio offered foi salc^ 

Librarians and others mteiosted ui the Far East 
should c)htam a copy of Catalogue No 634, “ Onen 
talia ”, just issued by Francis Edwaids, Ltd , 82 
High htieet, Marylebone, W 1 Particulars of up 
wards of 1009 works aio given in it ielating to Burma, 
C< ylon, China, the East Indiau Art hiyRdeigo, Formosa 
India, Japan. Koiea, Pomia, Siam, Tibet, mid general 
works 

A uooD catalogue (No 364) of second hand books 
upwards of 2000 m number, has just been pubbshoci 
hy MessiH W Heffor and Sons Ltd . Petty Cury 
Cambridge Tt langos over the subjects of agriculture 
botany, anthropology and ethnology, chemistry ant 
chemical technology. matliematicH. physics and en 
gineering, physiology, anatomy and medicine, /oology 
and biology, and is strong in journals and othei 
publications of kaim'd societies 

Appliciations aie invitt'd for the following appoint 
merits, on or befoio the dates rncntionc^l —A senioi 
scsietaiy in the Matriculation and School Examina 
tions Depaitinont of the University of London— 
Ihe Principal (“MSE”), University of London 
South Kensington, SWT (Apiil 25) A inastei 
under tlio Education Department of Southern Rho 
dosia to teach physics and chemistry at the Boys 
High School, Urn tall -The High Commissioner foi 
Southern Rhodesia, Crown House. Aldwych, W C S 
(April 30) A chief inspector of smoke nuisance 
undei the Ooveinnient of Bengal -The High Conr 
misHionor for India. Cenex al Dojiartment, India House 
Aldwych, W C 2 (Apiil 30) Two follows lu psychiatry 
at the London Clnld Guidance Clinic, 1 Canonbuiy 
Place, N 1 —The Secretary, Child (iuidanee Council 
7 Buckingham Palace Uardona, S W 1 (May 2) Ar 
assistant lecturer m chemistry at tlie Liverfiool Centra 
Municipal 1’eehiutal School—The Director of Educa 
tion, 14 Sir Ihomew^ Street, Liverpool (May 2) Ar 
assistant lecturer m physics at the University College 
of North Wales, Bangor—Tho Registrar, Umversitj 
College of North Wales, Bangor (May 16) A directoi 
of the Rubber Research Institute of Ceylon—Thj 
Chairman of the Board of Management, Rubbtt 
Research Scheme, Peradeniya, Ceylon (May 30) 2 

lecturer in tinctorial chemistry and dyestuffs at th( 
Manchester Muiucipal College of Teohnolo^—Th< 
Registrar, College of Technology, Mimchester (June 6) 
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Dags^ers with Inlaid Handles—In Ancient Egypt^ 
1930, No 4, Sir Flinders Petrie, referring to the ret ent 
discovery m Palestine of two examples of the dagger 
having a metal handle cost m one piece with the blade 
and bearmg a plate of inlay on each side, reviews a 
number of examples of the type which have come 
into view, in various countries These he places m 
SIX classes (1) The butt handle, of the simplest type, 
with a slight curve at the end and the inlay space 
shallow and long It begins about 2000 b c near 
Behistun and is found at Nineveh and Has iShamra 
<2) The piimmel type, begms with the butt gettmg 
wider as in Egypt, the distinct pommel appeals in 
tile south west of tho Caspian , the fully iiovoIojkhI 
pommel 18 on a dagger of Apepa III (lOOl) b c ) , the 
subjects arc einbosseil on electrum plates This typo 
belongs to North byria anti was brought to Egypt 
by the H;yksos (3) Tho ent osetl hantlle begins witli 
the tleop settmg of tlio handles as fiom Kasbek, 
CautasuH, about 600 B t The examples point to a 
primitive type of pierceti bone handle The encased 
inlay passed intn a form like that of tiio doepl)^ wmgod 
palstave (4) To give the best grip to tho handle for 
an upward thrust, a cusp was raised, giving the thumb 
nnd finger a more secure htilcl A prelimmary form 
appears in Hyksos times It was a development of 
the tang made m shovel form to inseit in a st^parato 
handle (5) The wido blades with cross head handles 
aie western The inlay is nvettMl on An example 
of about 1400 Be is from Kormth, others fiom 
Knossos, Veil, Cunia, and Term (6) The falchion 
{Jihepvf^h^ tho thigh), of eastem origin, an example 
from Diarbekr. of 1300 b c , has an inlay handle with 
tho name of Hewiadmran, and another of the time of 
UainoHes II fiom Tell Ketaboh 

Samoan Culture —A detailed and exhaustive 
analysis of the material cultui-e of Samoa by Te 
Kangi Hiroa (P H Buck) appears as Bull 75 of the 
Bemice P Bishop Museum of Honolulu Tho sum 
inaiy of conclusions drawn is that canoes with toji 
sides or planks joined by right through lashmg 
associated with tlio rcHdanguIar house with wall posts 
and wall plate erected before the principal lafters 
were put up, the bow and arrow, slings, and such 
games as dart slinging, bowling with discs, and string 
(iguies constitute an early culture which spread o\er 
the whole Polynesian area Certain culture traits 
such as the marao, stone figures upright drums, and 
the nose flute passeil into eastern Polynesia without 
affectmg Samoa The striking features distinguishing 
Samoan culture from the general culture of eastern 
Polynesia are the arched houses and the flanged plank 
canoes Sjfiocial efforts resulting in improve<l teolmiqiie 
arc closely related with class distinctions Build mg and 
tattooing obtained their higliest remuneration from 
the higher classes and these i rafts were used to accentu 
aie class distinction The builders’ guilds hod more 
sot rules than tliey hod in eastern Polynesia The 
Samoan system demands instant payment and immedi 
ate provision of food, as ogainst tho usual Polynesian 
system of reciprocal labour Samoan material culture 
IS uninspired 

Experimental Studies of Dengue —Dengue is an 
acute, but benign, fever of 2 7 days duration and 
prevalent m the east In the Philippines, the disease 
aiaa recently been the subject of mveatigation by 
Majors J S Simmons and J H bt John, of tho 
Medical Corps, and Captain F H K Reynolds, 
Veterinary Corps, D S Army {Philippine, Jonr bet , 
vol , 1931, p 1) The diseaee is caused by a 
^filterable virus, aud is transmitted by mosquitoes of 
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Ht least two speciOH in the Phihppinoa, Aeries egypH 
and A albopictiis It is sliown that 5 10 infected 
mosquitiKJs convey the disease just as well as 150 
The mosquitoes to hecome mfeotod must bite the 
patient dmiiig the first two days of illness, but they 
do not transmit until twi^lvo or more days later 
It is probable that one attack of tho disease con 
fers a lasting irnmimity Attompts to prepare pro 
phyloctir vaccines weio unsuccessful Attempts to 
transmit tlm disease to a number ot aninmls failed, 
but evidence was obtained that two Philippine 
monkeys may act as rescivoirs of the virus, and may 
ho factors m the spreiul of dongue A prolonged 
study of tile blood during tho course of the disease 
was made An outstanding feature is a leinarkable 
dinunution m the wlnte corpuscles at the Iwight c^f 
the fever to one half the normal or oven less 

A Bird Census in California —Slowly increasing 
numbers of bird counts emphasise the variable size 
of the populations of areas of different character 
theie may l>e an average of less than a pair of birds 
to tiio aero m some places, and m others so many as 
fifty foui pairs—botii tiiose letord areas happen to 
be in tlie IJnitod Statas of America \ new region 
m California—the Lassen Peak Region—has boon in 
tensively studied by losoph (tiiiuiell, Joseph Dixon, 
and Jean M Lmsdale, ami among the many interest¬ 
ing observations in their 500 page monograph appears 
a census of the birds (Umv Calijvmui Publ Zool 
vol 35, 1930) Tlie count c overcMl an area of 6 J acres, 
searched daily at all houi*s of the day for 16 days 
in June, during tlio bieedmg season Twenty four 
breeding pairs were estabiislied theie, not quito four 
to the acre Noitiier coHual nor regular visitors to 
tho ciiecked area from other areas were included 
The authors considoi that the average population of 
tho wliolo Lassen Region is over ropiesented in tho 
selected area and from * time ’ consusos and memory 
impressums they would place the general aveiago at 
not more than one breeding pair to the acre The 
results of the syst-omatic study of tho buds them 
selves suggest that whore individuals of a particular 
species are sparsely distributed and the liabitat 
greatly nitonuptcxl, t)ie chances for developing and 
perpetuating local popvilatnm strains are better than 
m an area of contrary natme 1 he mammals and 
reptiles of the Lassen Region os well as tho birds, 
give many apparently good c oses illustrating this point 

True’s Beaked Whale in the Hebrides —An example 
of tins very raie whale was stramled on the Outei 
Hebrides in January and has been cl esc nbod by 
A C Stepiien {Stottish Nuturalist^ 1931, p 37) Tiie 
length of tiio wiialo was 17 ft 6 in , and the iiead, 
which 18 now in the Royal Scottish Museum, possesses 
the single pair of tc^eth, set at the extreme end of the 
lower jaw, which is a leading cliaracter of the spec tos 
Only twice before has this wliale been found in fJntish 
waters, on both occasions on the west of Ireland, and 
two furtiier records, from the east c^oost of tho United 
States of America complete Die known appearances 
of one of the most elusive of whales 

Spiders of Porto Rico - The three parts of the work 
of this title recently issued ( Trans Vonneti Acad Arts 
Set, 30, 1 153, 169 336, 1929 31, 1 191 , 1930) re 

present the result of Prof A Petruukevvtch’s stay ns 
visiting professor to the Universitj of Porto Rico 
during 1925-26 The spiders of the island are in 
creased from 74 to 174 species m lUO genera, one 
genus and 72 species are new, and all are very fully 
described, with tho help of 562 detailed diagrams A 
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new methoi] of deflcnbing the appearance of a Bpider’s 
leg IB introduced as being more accurate than words 
like * stout * or ‘ slender \ Tina consists m expressing 
the breadth of the patella as a percentage of the united 
length of tibia and patella^ and is known as the ' tibial 
index * I’hus, for a pholcid the mdex is 2, for a 
theraphosid it is 13 A promiHod discussion of the 
Porto Rican fauna os compared with that of the other 
islands and of the clues os to Us origin and evolution 
IB eagerly anticipateii 

Echinodertn Oogenesis--L A Harvey (Proc Roy 
Soc , vol 107,1930) dist usses thecytolo^ of oogenesis 
in Antedon and Asteruis The chief difference noted 
is that in the oocyte of the former genus, a yolk 
nucleus is present, out not in the oocyte of dsferwie 
Yolk appears in both under the influence of the (Jolgi 
apparatus, which consists of scale like dictyosomos 
visible in the living egg in 4ntedon hut not m Asten/ia 
The mitochondria are early scattered in the cytoplasm 
and are present in large nuinllei’s It is suggested 
that they are concerned in the synthesis of yolk from 
raw materials in tlie cytoplasm Fat arises as mmute 
droplets scattore<l among the yolk sjiherulea , neither 
Golgi uppuratuH nor mitochondria are concerned in 
their ap^iearance in the cell 

Observations on Tetrarhynchids —Prof Th Pmtner 
{Sttz Akad nifi M ?fn, Mat fuUunvi^/t Klasse 139 
Bd , 7 Hft , 1930) gives an account (if the anatomy 
and Hyatematics of some little known tetrarhynclnd 
c^tixies, with keys to the genera and species, and 
adds observations on the movements of the young 
encystofi fonns In the fresh liver of the teleostoan 
hshos Leptdopm and Jirama, the young worm lie» 
motionless m the cyst , but as soon lis the liver begins 
to decornpoHe, movements in the head region begin 
Apparently only chemical or temperature stimuli will 
provoke these movements, for rough handlmg with 
a preparation luxHlle produces no contraction The 
author suggests that a stimulus would be provided 
m the alimentary tract of the final host (on eloamo 
branch) when the liver is in process of digestion and 
would cause the larva to strive to free itself from the 
cyst The paper is illustrated by 73 bgures 

Researches on Diatoms —Miss S M Marshall and 
A P Orr Limtinuo their valuable researches on 
diatoms m their latest paper “ A Study of the Spring 
Diatom Increase m Lo(h Striven’* {Journal oj the 
Martne Btologiccd Asgoctahon of the United Kingdom, 
16, 3 , 1930) Fixpeninenta witli diatom cultures and 
soa water samples were earned on at the same time 
as the general studies During the three years 1926, 
] 927, and 1928, this mr rease was almost wholly due 
to Skeletonema codtatum, which is able to grow within 
Wide temperature limits There were veiy few other 
diatoms, and animals were scarce The pH value and 
oxygen pontent rose and the phosphate fell with the 
increase ui numbers of diatoms It woa found that 
temperature is not the direct cause of the beginnmg 
of the mcrease, but the density of the water which is 
influenced by the temperature xa important, because 
it determines the amoimt of vertical mixmg Tlie 
vertical currenta, besides bringing up the nutrient 
salts, carry the diatoms from the si^ace layers, where 
there is much hght, to the deeper waters, where in 
winter and early spring there is not enough light 
for photosynthesis to balance respiration With th© 
len^henuig of the days and better weather conditions 
the depth at which photosyntheeis may take place 
mcreasee Regardmg light intensity, it is shown that 
m l^iodh Striven th^nate of the Ipnng diatom mcrease 
IS apparently decided chiefly by the total light, whicli 
depends botn on length of day and intensity 
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^ CroMing-over in Tetraploid Prtmula sinensis —An 
interesting paper by Miss D d© Wmton and Prof 
J B S Haldane {Jour Oenet, vol 24, No 1) 
makes a comparison of the linkage relations m the 
diploid and the autotetraploid Primula sxneneie 
Three fa<3tors ore considered —By which converts pm 
to thrum, By which converts red flower to magenta, 
and Q, which produces green stigma and ovary, m- 
hibitmg red Only S is fully dominant when present 
in one dose in the tetraploid Six of the seven pos¬ 
sible typee of Imkage netween these three factors 
m the totraploid have been studied The mtensiiy 
of Imkage is about the same ns m the diploid, but, 
unhko the diploid, there is no sigiuflcant difference m 
the linkage on the male and female side The results 
agree well with theory, notwithstandmg that Darling¬ 
ton (m the same number) has found numerous 
meiotic irregularities in the 4n form No evidence 
was obtaineci of orossmg-over between more than two 
chromosomes of a set at one time, nor of two chromo¬ 
somes gtjing to the same jiole after crossing over 
Tlie results to bo expected in the offspring of the 
different types of tetraploid zygote when selfed, 
with or without crossmg over, are given in a useful 
table 

‘ Collapse * in Australian Timber —C Sibley Elliot, 
nasistant seasoning olliior of the Australian Division 
of Forest Products, has an mteresting paper in the 
Journal of the Council for Scientific and Industrial 
Research, vol 3, No 4, upon the occmronce of 
‘ collapse * during drying of Australian timhors Thip 
is entirely different from the normal shrmkoge and 
swelling of timber with ohaiigmg water content 
Shrinkage is ossoemted with an approacli of the 
fibres towards ono another as the timl^er dries, and 
cannot be prevented * Collapne *, on the contraryj 
involves the actual breaking down of many of the 
microBcopic tubular elements m the wood, and it if 
frequently accompanied by considerable distortion in 
consequence ' CoUapso ’ occurs in several of the 
Australian eucalypts to a considerable extent, in 
Australian gniwn timber it ooiuirs mainly m the 
young outer wood or in wood from the upper part oi 
the tree It may occur when the water content of the 
wood m still relatively high (more than 80 per cent), and 
has l>een attributed by H D Tiemann, of the Forest 
Products Laboratory, Madison, U S A , to the stressee 
sot up within the wood by the continuous films of 
water in drying wood when air is unahio to enter 
Whilst shrinkage of wood is mevitable as moisture 
content changes, the collapse can be corrected and 
permanently removed by the prolonged action of 
steam after the timber has been previously dried to 
a moisture content of 10 12 per cent This process, 
under the name of ‘ reconditioiung timber *, has been 
successfully adopted under commercial conditions m 
many large scale plants m Australia 

PalsoKoic Diatoms —An illustrated account oi 
diatoms found m deposits of Carboniferous and 
Permian age w given by D Vito Zanon (Afcm Accad, 
Sciemey 1 Nuovi Ltncet, ser 2, vol 14, 1930, p 89) 
Some sixty speciea are recognised, most of which ar« 
identified with living forms 

The AUat Mountains —In the ScxetUific MonJthly foi 
February, Prof H C Lawson diaoussee the origin oi 
the Atlas mountains of Morocco They have th© char 
actenstics of a youthful ran^, with narrow valleys, 
sharp ndges, and peaks The torrential streaxm 
flow m trenches for above th© bos© level of erosion 
Features such as these cannot have survived from 
the time of the Alpine uplift, and Prof Lawson Argfuei 
that the Atlas have undergone a rejuvenation Hu 
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reading of the evidence, which he details m full, 
IS that at the end of the Eocene the Alpine uplift 
^ve rise to what he calls the Alpine Atleis, on the site 
af the geosyncline which occupies! part of the area 
of the submerged peneplain that succee<lod the Her 
D^ian mountains By the end of the Tertiary period 
the Alpme Atlas had been reduced to a past mature 
tuU range and the surrounding country to a pene¬ 
plain Then came the rejuvenation which led to the 
present Atlas This was due to two movements a 
broad arching which uplifted the peneplain to about 
1200 metres, and a sharp orogenic upthrust between 
margmal faults The degradation of the upthrust 
m ass and consequent loss of load uiduced further 
Pise by isostatio adjustment The depressions flank 
mg the range are explained as duo to sinking of 
material in compensation for loss of load on the range 


The Atlantic Earthquake of 1929 —Two interesting 
papers on the csarthquoke of Nov 18, 1929, by D S 
feointosli and Dr J H L Jolinstone appear m the 
Transactions of the Nova Scotian Institute of S< lence 
(vol 17, pp 213-222, 223-237, 1930 See also the 
letter by Prof J W Gregory ui Naturic, vol 124, 
i)p 945-946 , 1929) The cable breaks all occurre<l 
from lat 39° 29' to 45° 6' N and long 52'' 10 ' to 
57 ° 56^ W , that is, within an area of about 60,000 sq 
miles, m a line with the old submerged portion of 
the St Lawience river The depths at winch the 
cables wei'o broken range from 44 to 2934 fathoms, and 
the officers in charge of the repair work founil no 
difference from the charted depths gieater than those 
that might l>o due to errors m sounding In many 
cases, the broken cable ends were found buried m mud 
or gravel The ends appear as though the cable had 
boon cut by a dull pair of heavy scissors, except at one 
spot (in lat 43° 27' N , long 56° 13' W ) where “ the 
cable was found broken up m short lengths and 
the core twisted round the sheath The wires of the 
sheath were bent back on themselves two or three 
times, wound around the core, and the latter twisted 
about the heavy galvanised steel sheath From 
Heismographic evidence, the epicentre is estimated by 
Messrs Hodgson and Doxsoe to he in lat 44° 5' N , 
long 55° 16' W , which is nearly that obtauied from 
the tunes of arrival of the sea waves at Halifax and 
the Newfoundland coast 


Variations of the Solar Constant and Terrestrial 
Weather —Dr O G Abbot, in a paper entitled 
“Weather dominated by Solar Changes*’ (Smith 
8 ontan Miscellaneous CoZfccttone, vol 85, No 1 ) con 
tmuos hi 8 studies of variations of the solar constant 
and their influence on terrestrial weather He finds 
that peiiods of mereaaing or decreasing solar radia 
tiou are followed by changes of pressure and tempera¬ 
ture at Washington These changes are irregular and 
differ considerably m different months, but those 
following increasing radiation are, on the whole, 
opposite to those following decreasing radiation, 
suggesting that though difficult to understand, they 
are prob^ly real -£1 additional test is obtamed by 
inveatigatmg the solar constant for periodicities, 
by a graphioal method lengths of 8 , 11, 26, 46, and 68 
months are found, the combination of which repro 
duces the ongmal curve with reasonable twouracy 
The monthly mean temperatures at Washington for 
the period 1918-80, corrected for annual variation, 
are then analysed for the same penodioitiea and the 
results, with the addition of a terrestnal period of 
18 months, are oombmed to fonn a curve not unlike 
the It should be remarked, however, that 

Dr Abbot does not pomt out that the phases of the 
imodicities of temperature at Washington have no 
le&ute relation to the phases of the corresponding 
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solar cycles Moreover, if the 18-month periodicity 
IS omitted, the calculate temperatures have a corre¬ 
lation of only 0 36 with the observed figures, so that 
they cannot be said to lie “ dominated ’* by solar 
changes, and the relationship will have little value 
for forecasting 

Lubrication and Viscous Flow —Several investi 
gators of lubricating oda have found that, when such 
oils are allowed to flow for some time through capd 
lory tubes of internal diameter of 0 S mm , the tubes 
become clogged in a few hours This cloggmg has 
generally been explame<l as due to the orientation and 
adsorption of the polar constituents of the oil by the 
walls of the tube, and m the first Report of the Lubri¬ 
cation Research Committee, Sir William Hartly ©x- 
prossefi the opmion that none of the liquid between 
two solid surfaces is free unless it is at least 6 x 10'* 
cm from each surface The January issue of the 
Journal of Research of the U S Bureau of Standards 
con tarns a paper by Dr H HulkJey giving an eiccount 
of his ineasureraonts of tlie flow of oils through capil 
lary tubes, which have been carried out with the 
support of the Research Committee on Lubrication of 
the American Society of Mechanical Engineers to test 
whether this adsorption by the walls takes place He 
finds that when the oils are filtered through porcelam 
before ©ntenng the capillary tube, they show no signs 
of cloggmg even in tubes of 11 x 10'* cm diameter 
Ho considers that the evidence points more in the 
direction of slipping of the oil at the wall, or, if tliero 
18 any me reuse of the viscosity of tlie od near the wall, 
that increase does not extend more than 0 02 or 
0 03 X 10'* cm from the wall 

Free Radicals—Oonont, Small, and Tayloi m 1926 
showed that halochromic (coloured) salts of tnphenyl 
carbmol and related substances are reduced by power¬ 
ful reducing agents in appropriate solutions with the 
formation of the free radical (for example, tnphenyl- 
methyl) A similar lesult would be expected in re 
gard to the cations of the triphenylmethano dyes, 
except that the resulting free ra^heal would probably 
l>e even loss stable m acid solution than tnphenyl 
methyl In the February Journal of the American 
Chemical Society, Conant and Bigelow show that those 
ex^ctations are confirmed by experiment The 
following general roaotious are assumed, m which 
IS the dye cation and the titanous, vanaclous, 
or chrornoua ion used in reduction 

(1) R^ + M^*-?=iR (free radical) + ‘ ^ 

(2) 2R^R-R (‘ethane ’), 

(3) 2H + H+—>RH (‘ methane ’) + R+, 

(4) 2R—>-Rj (Chichibabm compound) 

Reactions (1) and (2) are reversible and rapid, (3) 
and (4) are irreversible Tlio protlucts of reactions 
(2), (3), and (4) were isolated in the case of malac hite 
green and p-dimethylommo tnphenyloarbinol In 
order to laolate the associated free radical (* ethane *), 
advantage was taken of its relative insolubility in 
aqueous solutions of pH 3 The solutions absorb 
oxygen very rapidly, as much os 89 per cent of the 
amount required for peroxide formation being taken 
up by the crude dried material The nomenclature 
used m (4) is based on the analogous formation of 
p benzhydiyl tetraphenylmothane from^ triphonyl- 
methyl, first observed by Chichibabm, although the 
structures of the dimers obtamed, isomeric with the 
* ethanes *, have not been established Their em- 
pmoal formul® show them to be dimotecular reduc¬ 
tion products of the cations The action of vanadoos 
or ohromous chloride on the keto chloride of Miohler’s 

^ketone is similar to the reduction of salts of the 
*';^ph©nyl oarbmoU The eleotroohenustry of the re 
anions IS to be studied 
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The Invention of the Sewing Machine 


O N Mrtr M Hoinntt, tlie former premier of 
l^raiKe, unveiled a monument at Lyons to 
Barth^Itrny 1 himonrner, the inventor of the sewing 
machin< Thjmonnior applied for hiH first patent m 
1 ollahoiation with Auguste herrand of the Scliool of 
Mines, St l^itienne, on Apnl 12, 18JO, and the erection 
of the monument wuh the outcome of the celebration 
lost yeai of tJio fentonary of that event The com 
intmoratjon which took place in Pans in May last m 
( hided ineetingH in the Conwirvntoire national des Arts 
ot Mi^'tieis, the Soihonnt, and elsewheie, a record of 
which iH fontainotl in the Fobruai^y Jiullettn de la 
SociHf d'mourngernPnl pour VlmlusiTie naUonalpf 
whic-h also contains a biographic al sketch of Thimon 
nier by M Am Matagnn, of Lyons 

Bom at rAihiesIo, in the dopaitmont of the Khcaie, 
on Aug ID, 17D*1 Thunonniei attended school in 
Lyons and after an appicaiticeslim sc^t up as a journey 
man tailor at Ample puis wheio fic^ lust c once ived the 
idea of sewing by machinery Kc^moving in 1825 to 
Ht l^ticruR, hc’ lived in t)ie rue cks Foigcs, wlieie he 
made a sewing machine and, with the assistance of 
Fenand anci othcia, not (jnl> secured a patent, but 
also in the summer of 18*10 forincsi a comfiany m 
Pans for the construction of machines ]83i, no 

fewer than rigid> maclnnc^s had been made, but a 
mob (lestroved them all and for a tiinc^ nothing more 
was done rhimounier, howevoi, continued all his 
life to devote much time to lus mventiori, taking out 
otJic r pateidh, and with Magnni foiming anothei 
comjiany but without rta])ing any adocpiate ic waids 
Ho diecf a poor man, on Aug 5, 1857 Ihe sowing 


mac hme by then had claimed the attention of many 
other inventoi* 8 , but at the Pans Kxhibitinn of 1855* 
Prof Will IS. of Camhndgts reporting on the machines 
exhibited, said that TlnmonnioPs machine hod served 
as a type for all modern sewing machines 

Thimnnnioi’s sowing macdiine was a chain stitch 
oi single thiead machine, in whieli the needle, having 
a notch near the point, left a loop beneath the material, 
through winch the next stitc^h passed , but the 
machines cleveloptHl by subsequent inventors were 
lock stibh macbinoH, in whicih one thread is fed by 
the needle, which lias an eye, and another thread is fed 
by a shidtlo Thousands of patents have been taken 
out in connexion with such machines, but it was the 
woik fust of Elias Howe and then of Isaac Merritt 
Singer in the United States which brought the sewing 
niachme into genoial use and jirovided tlio j>eoplo 
of every nation with a simple, leliahle machine at a 
reasonable puce 

Theie was a gieat deal of litigation between the 
early invcntots, and the example of a Thimonnier 
madnno in the Science Museum was onc^ useil durmg 
the tnals ui tlie United States If to Thimonnier 
the' invention brought nothing but disapixiintinent 
and anxiotv. others were more fortunate, and Howe 
and Smgor botli amassotl gicat wealth Though he 
died, as he lived, a simple working man Thunonmei 
to clav is remeiiil>ere<l as a bonefactoi of lus country* 
and the tablet maiking the site of his house m St 
]?/tienne and the monument at Lyons will for a long 
tune recall hia gallant stiugglo against adverse 
conditions 


The Climate 

^WKDEN lies in the legion of prevailing »»outh 
wc slerlv winds that blow along the margin of the 
neail> pennanent area of low barometric pressure 
(entied near Iceland It ajipeare from ceitain wnui 
roses gi\ en on pages 52 and 53 of Axel Wallen's work, 
that it IS only in the south—in (Idtaland—that there 
IB a genoial prcMiominance of south weaterly winds 
m the surface layers ot the atmosjiher© approaching 
that which is to be found in the British Isles Else 
where, effects duo to the distribution of land and 
water, and to the contours of the land, modify the 
general drift fiorn the dominant quartei Thus, 
along the easUm conMt, botli in Januaiy and July, tho 
wind tt lids to follow the trend of the coast hue and 
theiefoie blows most tiequontly from southerly or 
northerly iluections 

The mountains that cover ho large a part of bean 
dmavia greatly alter the effents of the moist Atlantic 
winds on the Swedish chinato In the ahsenc^i of sac h 
mountains, the climate would probably moie neailv 
resemble that of Denmark there would not bo the 
great eonilasts that exist between tho very wet 
western iqilands and the dry eastern coivstal region 
The heavy precijntation m the west leaves so much 
loss moisture for cloud formation when the winds of 
the troiH)sj)here follow their usual course towards Fm 
land and Hussia, this is one of tho factors that mokes 
possible the wonderfully sunny summer climate of the 
eastern lowlands and of the islands of! the east coast 
Students of British weather ore familiar with this dry¬ 
ing pioc ess. which acts powerfully m eastern Hcotlond 
and nortli ©aat England during spells of westerly wind 
Those general facts cjome t^^gnt m the course of a 
careful reading of Axel WallSi’s work , but there 

K 

• T)te C Ikniitc of Siwlen Br Axel Wtllt^n Ststem Metoorolotfkk 
fiydrograflRka AiiBtalt >r 270 B 65 (Stockholm, lOftO ) 2o0kr 
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of Sweden.* 

IS peihaj)s H tendency for a ratliei too iigid separa¬ 
tion of the climatic factors This tendency malces it 
hariler for the loader to get a grip of the bioad facts 
of HwediHh climatology, and to lemomhei them, than 
would otherwise have been tho case, the absence of 
an index and table of contents increases tho reader’s 
difficulties 

On the whole, the maimer in which the different 
sections are liandJcxl is orthodox More than usual 
attention is given to hydrology and matt-ers of practi¬ 
cal imiiortauco for the economu use of the abundant 
potential eneigy of tho heavy ram and snow of the 
mountainous regions Ihe snowfall is of use not only 
as a supply of watei when it melts, but also, when 
lying, for the transport of felled timbei by alatlge to the 
commercial waterways The seasonal and aimual 
variations of tho total rainfall have their usual import¬ 
ance, in 80 far as they affwt the flow of water in the 
nvers Sweilen’s extensive lakes, which oct upy more 
than 8 per cent of the whole coimtry, act as reservoirs 
capable of stonng tho surplus of an extra wet season 
It 18 not inappropriate in the ca«e of a country so 
dojiendent economically upon the potential energy of 
rainfall to find that these various matters occupy 30 
per cent of the space devoted to a discussion of climate 
There is a very instructive map (p 01) to which tho 
reader’s attention may be direct^ This shows the 
distribution throughout Sweden of water power, m 
kilowatts per square kilometre, for average conditions 
of waterflow 

Readers of this work who are not familiar with thft 
physical and othei features of Sweden will appreoia^ 
the very clear maps among the first few pages Theae 
show the major and minor political divisions, 
contours, the distnbution of tho different types of 
forest, facts relating to the late glacial epo^ 
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letaila of the principal n ver basins Another excellent 
x>int IB the inclusion of a short discussion on inward 
ind outward radiation This subject oujfht not to be 
'leglected in the discussion of any climate and least of 
ill m the case of one refeiring to a country placed in 
juch high latitudes as to show very great seasonal con 
t^rasts In the extreme north of Sweden (lat 69'^) the 
juii 18 never less than 2° below the horizon in the middle 
Df the winter Even m the south (lat 66°) the solai 
elevation at that season does not exixHnl 10^° In the 
middle of the summer, on the other hand, a large part 
)f Swetlcn enjoys perj>etual daylight In the earlv 
iummei, the average amount of cloud m the eastern 
lowlands falls below anything known m Uioai Bntain 
ind, in the islands off the east coast, reaches the low 
figure of 40 per cent in Jmie When the long day is 
onsidercd in mlation to these facts no surprise will be 
'•atisetl by the statement (p 12) that the mean dm a 
ion of sunshine at Jokkmokk (lat 66^ 36') in June 
'exceeds that of Madrid or Koine m tJio same month 
tn sympathy with the laige annual vaiiation of solai 
radiation, tempcratuie shows gieat seasonal contrasts 
At Karesuands (lat 68° 27') the moan temperaturt foi 


July 18 about 28° C (50° F ) higher than that for 
January 

Figs 6 and 7 are among the most mtei-esting m the 
book The former gives giaphs of the railiation re¬ 
ceived at the outer limit of the atmosphere in each 
month in latitudes 65°, 60 66'*, and 70^, similar graphs 
showing how much of this rooelies the earth’s surface 
Wrhen the sky is free fioin clouil . a graph of the radia 
tion actually received at Stockliolm, taking into con 
Huioiation the amount of i loud, is also shown In b ig 7 
this graph of inwaid radiation at the giouiul for Stock¬ 
holm IS i omparcil with that of outwaid radiation at 
the same plat e I’ho outward radiation has of coiii'se, 
mucli the smaller annual variation The comparison 
shows that fiorn the beginning of Ochiher to the end 
of March the outwaid txcee<is the itiwaid radiation, 
and that thc^ levtase is true during the lost of the ^ear 
On the whole >Gar it w'ould apjiear that theie is a 
gain Tlie leadti may be refeiied to leetnt papeiB 
by Dr (t C Simpson Direetor of the Mt'teounogical 
OfTite of Cheat Britain, foi a moie gcnoral discus 
Sion of this subject, which is by no means free from 
pitfalls K V Nkvvkkam 


Afforestation Programmes of the 

TN a recent nuinbci of Naturii. (Feb 14, p 266) 
att/ention was direcU'ii to the organisation known 
as the Now Zealand Timbei (bowcis’ Association, of 
New Zealand Tins body consists of a hciich of 
independent piivato companies engaged in affoiesta 
tiou work as a pureH commercial jjiofiosition, with 
riinds subsciibecl by the ])iihlic uii oidmaiy shaic 
issue terms These companies havc^ no connexion 
with the official New Zc^aland Foiost Dcpaitment 
[>ut it IS ali-eadv apparent that they will cwentuallv 
^wn by far the largest area of aitificially fomicd 
plantations in the islands Conti asted with the 
ijiorationH of these companies, alrecwly discussed 
in the note lefeired to, the Annual Rei>oit of the 
Diicctor of the N Z State Forest presents the Ciovei-n 
ment forestry j^isition which is ecjually satisfaitoiy 
f)n the subject of afforestation work the Ropoit 
states “New Zealand possesses the laigest area of 
State owned and State planted forests in the Empire 
I’he State owned indigenous forests as at March Slst, 
19S0. consisted of o\ei 7 million acres The State 
Softwood Plantations, in round figures, at the same 
flate, covered 253,600 acres The total area [>lant^I 
riunng the 12 months pnor to the date mcuitioned 
s^aa 66,630 acres For the current year a furthei 
>4,629 acres was jirogrammod for, which would bung 
thc^ total of New Zealand s State Softwood Plantations 
it this present date to a figure approximating 308,000 
acres In the year ended March Slst, 1929, the State 
planted 60,635 acres altogethei ” 

A contrast is then made with similar woik in 
(beat Bntain The Forestry Conuniasion in England, 
It IS pointed out, planted to the end of 1029, 140,000 
acres of softwocxls, “ while tlie planting programme 
14 23,000 acres per annum , so that New Zealand is 
well ahead of the Mother Country, and furthermore 
would be justified at the present time m claiming 
world leadei-sliip m annual softwood plantings under 
the State” Aill ci^edit may be given to the New 
Zeedand autliontiea for the efficient niannei in which 
they are dealing with this problem , but any attempt 
(K rivalry m the rate of affoi'estation or in programmes 

that sole end m view between the Dominion and 
Hreat Bntain is most strongly to be deprecated 
M any thmjn must govern annu£d planting programmes, 
Mild the delicate important operatioas of thinning, 

' 'oce the young woods have reached the size for these 
operations, annually increase in omotmt and demand 
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New Zealand Forest Department 

the closest attention loo ottem in the past have 
annua) nfforeHtalion ])iogiammoH been picssed on, to 
the iic^gltct of the’' nrcoHsaiy thinning woik in the 
\oiiiig cicated woods, for which cntliei the fiinclH or 
thc^ nee c^ssui y laboui wc lo defic ic nt oi ubHont 

The commercial planting coinpanicH have jilantod 
I a total ait a of about 220 000 acics, tin* Hfieous being 
in^upus y nslwooilH, Viniin ponderosity and 
poplar Thus State plantings plus the planting 
of these afforc station companies now total approxirn 
ately 600 000 acivs, lost years total plantings being 
Homowhere in the region of 100 000 acies 

Since the commercial planting comjiamcs are 
wholeheartedly devoting themselves to new affuresta 
tion work it will be lioi>Oil that the Government 
Department is not losing sight of the imjioitant 
indigenous forests There may bo quite valid reasons 
for embarking ujion a laige programme of jdaritations 
of exotics 111 a countrv—m paits of our Enqare we 
know that such valid leasoriH exist—but all oxpen 
eneod foresters hold strongly to the belief that in the 
long run few exotic jilantatiuns can eomjiote in value 
with the indigenouH foi-est of a country 

It IS a well established fac>t that the planting of 
laigo blocks of exotics often as })uie woods, leads to 
tlm danger of attacks of |>eHtH whe ther insect or 
fungus This factor has not been overlooked m 
New Zealand Keseandi work m forest biology has 
been piaced on a good basis by the linking up of the 
reseaich forces of tho vStato Foiest beivicc the 
Depaitment of Scientific and Industnal Kesoarch, 
and the New Zealand Timber tbowers’ Association, 
under the dii-oction of Dr David Miller, with whom 
18 associated Dr Marsden A number of lese^ich 
stations undoi the legis of the State Forest Heivice 
have bmm established throughout tVie Dominion, 
the forestry schools of the Univei*sity of New Zealeind 
making contributions to the scientific side of afforesta 
tjon Amongst studies on the commercial side of 
forestry, investigations into the strength of atruc 
tiiral timbers arc being earned out, ancl an extensive 
economic pulpwood survey is m jirogress with the 
object of establishing pulp and pai>©r mills m promis¬ 
ing localities 

It is of interest to note that Australia continues 
to absorb practically the whole of the timber exports 
of New Zealand , but, the Re^rt says, ” eac|umea 
from the United Kingdom continue to increase ” 
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University and Educational Intelligence 

London Api)lications for grants from the Dixon 
Fund, foi assistance in scientific mvestigatioiis, must 
be received before May 15 by the Academic Registrar, 
University of London, South Kensington, S W 7 
Those for grants from the Thomas Smythe Hughes 
Fund, for assistance in medu^al lesoarch, must be 
received by the Academic Registrar not later than 
May 15 

OxFOKi) Tlie recommendations of the committee 
apjKiintcxl to consider and leport on the provision of 
library fac ilities m Oxford have been embodied m a 
decree to bo promulgatcHl m Congiegation on May 7 
The recommendations include, as already noticed m 
Naturf of Mar 28, p 403, the enlargement of the 
Radchffo Scientific Libraiy by the addition of a new 
wing 

St Andrews —Tho Senatus Acodemiciis will 
confei tho honorary ilegieo of LL D on tho following, 
among otheis, on June 26 Sir James Hop wood 
Jeans, Dr G M Robertson, professor of psychiatry 
in tho University of Edinburgh , Itev Alfred Yoimg, 
formerly follow of Clare College, Cambiulge, rector 
of the ])ttrish of Hirdbrook, Halsteoil, Essex, dis 
tinguishod for his mathematical work 

Undkr tilt will of the late Mr John McMoster, of 
Harblwlown, iieai Canterbury, who died on Feb 10, 
tho Ayrshire Ediuation Authority will rocoive 1300 
a year for the establishment and mauitenance of 
bursanes oi scholamhiyis to be known as “JoliA 
McMastor Hursanes ”, tenable at the Universities 
of Edinburgh or CleiHgow, and open to boys edu<44te<l 
at (hrvan Se( ondary School whoso parents are 
in necessitous circumstances, and the Governors 
of fciimon Langton Roys’ School, Canterbury, £350 
a year for the establishment and maintenance 
of scliolarsliips to be known as ” John McMaster 
Scholarships tenable at the Universities of Oxford, 
Cambridge, Edmburgh, or London, to be awanled to 
boys of that school 

The Educational Travel Association is arranging 
a summer holiday course m the methods of regions 
survey and m open air geography, m Norway Tho 
fiords, the subarctic tableland, and the eastern valleys 
round Oslo will bo visited The party will sad from 
Newcastle on Aug 8 Particulars of tho itinerary 
may bo obiamwl W sending a 2d stamp to the honor 
ary secretary, E T A . “ Noddfa ”, Wistaaton, Crewe 
(or, c/o Clieshire Traimng College, Crewe), who will 
supply on illustrated booklet and map, and a pro 
gramme of excursions to glaciers and various fond 
formt^ as well to the Norwegian open air miiseiun, 
Vikmg ships, and Amundson’s unique collection of 
E^uno tools, clothmg, and kayaks Instruction in 
field work in the open air sciences will be given to 
members of the party desiring it 

Thp League of Nations Union, m co operation with 
the American School Citizenslup League, has ogam 
arranged a j>nze essay competition open to both 
Bntisn and American schools Prizes of 76 dollars, 
60 dollars, and 26 dollars, known as the Seabuiy 
Prizes, €tre offered for the best essays m each of the 
following sections (1 ^ Opdh to all pupils m pubbo 
and secondary schools in the British lales, on “what 
Subjects m the School Curnoulum are Best Adapted 
to Show the Intterdependenfa of Peoples T ”, and (2) 
open to all students m teachers’ traimng oolleges and 
umversity traimi^ deparUnents, on “ The Iifluence 
of Intellectual Co operation m the Promotion of 
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World Friendship ” Essays, which must not exceed 
3000 words and must be written on one aide only 
of paper with a margin of at least one moh, must 
reach the League of Nations Union, 15 Grosvenor 
Crescent, S W 1, not later than July 1 and should 
hear the wi iter’s name, ago, school, and home address 

A LIST of international fellowsliips for researoli, 
compiled by the International Federation of Umversity 
Women and published in pamphlet form, gives par 
ticulars of many hundreds of stipends available for 
advanced study and research m countries other than 
tho stiiiend-hoklei’fl own The first and largest section 
1 elates to fellowships available only to nationals of 
one country Among other interesting items m this 
section are 42 American Geiman exchange scholar¬ 
ships and about 170 Hungarian sc holarahips tenable 
in Vienna (40 to 60), Romo (40 to 40), Berlin (36) 
Great Britain (14), and elsewhere Great Britain’s 
place m this section is a large one and so is Sweden’s 
Smtion II contains fellowships open to students from 
more than one country or irresiiective of nationality 
These are almost exclusively provided from Bntish 
and American sources Appended is a list of nineteen 
prizes open for international competition Copies of 
the pamphlet can be obtainecl, price la 3d jiost free, 
from tlie Bntish Federation of University Women, 
Crosby Hall, Choyne Walk, Ijondon, S W 3 


Birthdays and Research Centres 

April II, 1863 - Mr Hfnry Balfothi, J R S , curator 
of the Pitt Rivers Museum, Oxford 

T am at present investigating tlie stone iinplemeuts 
of the Tasmanians, their technique and the culture 
status which they suggest 

’I’ho scientific classification of primitive musical 
lustruments and tho determination of tlie geographical 
dispersal of related and analogous types would be a 
useful undertaking Primary classification must be 
based ujicn the exatt method or mechanism whereby 
the sound is mitiated , the means whereby the notes 
may be varied being of secondary importance In 
the new edition (fifth) of “Notes and Queries on 
Anthropology ”, pp 296 308, I have suggested a 
scheme of primary grouping, as an aid to descriptions 
and diagnosis of types of instruments Accurate 
description of the various means adopted for the pro¬ 
duction of the vibrations causing Bouiid are required, m 
order to arrive at a satisfactory phylogenetic classi¬ 
fication of musical instruments, and to enable the 
distribution, of particular types to be mapped out 

April 23, 1858— Prof Max Planck, ForMemRS, 
professor of mathematical physics m the Uni¬ 
versity of Berlm 

Die theoretische Physik ist durch die Quanten- 
theorie etwas m Unordniing geraten Sioher 1 st, dass 
von den bislier allgemem angenommenen Gnmds&tzen 
mmdestens einer geopfert werden muss, um die 
ubrigen aufrecht erh^ton zu kOnnen Dies voll- 
kommen klarzustell^ 1 st eine der wiohtigsten Auf- 
gaben der nftchsten Forschung Soweit ich sehe, geh^M 
zu den S&tzen, welohe unter alien UmstAnden beizu 
behalten smd, die Vorausaetzung einer volkommeoen 
Oesetzmftssigkeit in alien physikalisohen Vorgftngea; 
dagegen zu denjenigen, welohe fallen gelassen werden 
mussen, die Vorausaetzung, dass dar gesetzhohe Abli^ 
ernes Vorgangs dorgestellt werden konn mittelst emer 
Zerlegung desselben m seme r&umliohen und zeitliobeci' 
Elemente Es ist also der Begnfi der Geuuhjeit, der 
wie auf dem Gebiet der Biologie so auoh auf dem der 
Physik eingefuhrt werden muss, um die QeseteJUohktfli 
der Natur verstehen und fontiuheren su kOnnMii. 
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Societies and Academies. 

London 

Geological Society^ Mar 18 —O H Schindewolff 
On the aeptal develc^ment and the geni>tyT>e of the 
coral genuB Petrata Munster The author, by show 
ing that the genotype of Petrata m a synonym of 
Petra%<i radtata Munster, restricts the name to the 
Upper Silurian spieoies The Devonian species belong 
to Po^JtaV genus AUeynta Petraia^ which is well 
character! 86(1 by its conical shape, deep cal ice, ex 
temsl ornamentation, arrangement of the septa, 
and, in nonnal specimens, by the absence of trans 
verse tissue, has not boon found outside 13avana 
W B R King A fosBiliferoiis limestone associated 
with Ingletonian Beds at Horton in Ribblet«lalo, 
Yorkshire The paper deals with an exposure of green 
felspathic grits with associated calcareous rocks in 
the railw^ cuttuig south of Horton ui Ribblesdale 
station The problems of general stratigraphy arc 
discussed There is much evidence of a general nature 
to suggest that although the limestone Is undoubtedly 
of AahgilUan age, the grits with which it is ossociatoa 
must be considerably older Calcareous matter occurs 
m two forms in the cutting , first, as the iniilling 
between the grit blocks of a breccia, and secondly, as 
a crystallmo fossiliferoua limestone apparently inter 
bedded witli the grits A detailed study of the lime 
Htone, however, shows that it is essentially of the same 
origin OH the calcareous part of the breccia, smee it 
contains angular fragments of grit and occasional 
flakes of roughly cleaved green mudstone of a type 
exactly like the Ingletonian of the neighbourhocxl 
The fossils show no signs of distortion by cleavage 
It is suggested that this is another case of a ‘Nep 
iuninn dyke ’ 

Linnean Society, Mar 19 —M Bernhauer and H 
Scott Abysamian Staphyhnidm systematic report 
and introduction, with hiogeograplucal and ecolo^cal 
remarks Dr Bernhauer enumerates 123 species, 
only 11 of which had been recorded from Abyssinia 
before, while 66 are new to science The alTinitios of 
tlie StaphylmidsB under review are mainly African, 
hut there is a amall proportion of Palffarctic apetios 
or related forms Among many kinds of environ 
inent, special attention was paid to dead steins of 
tree Euphorbias (Euphorbia abyaaimca) and of 
tree Lobelias {Lobelia Hhynchopetalum), and species 
apparently peculiar to these habitats were fouitd 

Society of Public Analysts, April 1 —R C Frederick 
Carbon nonoxide poisonmg its detection and the 
lietermmation of the percentage saturation in blood, 
W means of the Hortndge reversion 8pectrosco|)© 
Tlie mstruraent is capable of giving a quantitative 
determmation of very small percentages of carbon 
dioxide in a minute quantity of blood The author 
has been unable to confirm Haldane's conclusions on 
nitrogen monoxide hflemoglobm, the roversion spoctro 
scope showmg that the nitrogen monoxide ho?mo 
gloom spectrum w quite different from that of carbon 
monoxide haemoglobin —M Mason and G Walsh 
Experiments on the hardness of fats A sunple 
apparatus has been devised m which the weight 
required to drive a plunger into the aoUd cake of 
fat of standard thickness under standard conditions 
IS measured The results of the hardness test have 
lUIso been used to establish the identity of fats and 

detect adulteration —B S Evans A new process 
ior the determination of small amoimts of bromide 
m chloride Bromides ore rapidly and completely 
oxidised by chromic acid m the presence of sulphuric 
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acid, preferably of 8-9 N strength, whilst chlorides 
remain untouched The liberated brorame is con¬ 
veyed by means of a current of air mto on absorption 
fiask containing standard orsonious oxide solution and 
some sodium bicarbonate, and the excess of arsonlous 
acid 18 titrated with standard iodine For determin¬ 
ing small percentages ot bromides in chlorides, the 
bromine is first absorbed in a tube containing 0 6 per 
cent sodium hydroxide solution, and this smution is 
then treated with one or two drops of saturated 
sulphur dioxide solution, then with dilute sulphuric 
at id and chromic acid, and the determination com¬ 
pleted as desenbed—S G Walton and R G O'Brien 
The use of bromine as a reagent m the determination 
of alkaloids The thalleioquin reaction for quinme 
has boon made quantitative the excess of bromine 
being removed by aeration, and the colomtion com 
pared with that given by standard tw^lutions An 
lodometric development of the method enables qumme 
to be determined in the presence of other alkaloids 
The bromine compounds of morphine and most of the 
other opium alkaloids liberate lodme from potassium 
lodido, and methods of datorminatioii are based on 
the looctions Codemo may be detormmed colori- 
metrically by measuring the dejith of the red colour 
formed on oxidising its bromine compound with 
hydrogen peroxide Cnlonmetnc methods have also 
been aeviseii for the ipecacuanha alkaloids, based on 
tliG yellow coloration formed on aerating the bromine 
compounds 

Dublik 

Royal Irish Academy, Feb 23 —T J Nolan and 
M T Casey Further studies in the pigment of the 
berry of the older (^ambucu^ nigra) From the berry 
of the elder, two anthocyan pigments have been 
isolated m < rystalline fonn os chlorides One of these 
IS identual with chrysanthomin, the pigment of the 
dark rod garden (hrysantheinum The second pig 
ment, sambuc u yanin, which crystallises m long prisms, 
18 , acoordmg to analysis, a bi molecular t ompound of 
thrysantheii m with a pentose-ghicoside of cyanidin 
The two pigments are similar m their colour reactions, 
but sambucicyanin is more soluble in hydrochloric 
acid and in alcohol than Llirysanthomin No methyl 
pentose glucosidea were isolated, and the authors are 
unable to confirm the obHervation of Karrer and 
Widrner that a iharmioglucosido is present in the 
berry 

Royal Dublin Society Mar 24 —W R G Atkins 
Observations on the photoelei trie measurement of the 
radiation from inert ury vapoui lamps and from the 
sun, and on the effects of svu li radiation on the skin 
A vacuum stidium photoelectric cell, made of glass, 
and selective screens were U8e<l to study the radiation 
from a Hewottic Levick Ulviarc mercury vapour arc 
useil for clinical work It is generally odvisablo to 
run the aic continuously between treatments, as the 
maximum illumination, is not reacheil luitil 6 mm 
after the lamp has been switched on A subsequent 
slow rlocline is attributed to gradual over heating, to 
counteract which the lamp should be switched on for 
a minute or two after 36-40 mm , 6 min after 
switching on again the original maximum is recoveied 
Irregular fiuctuations in the light of the arc do not 
seem to be r aused by t ooling due t<3 draughts, and are 

C bably due to variations m the supply voltage 
radiation from a lamp which had been m use 
760 hours, and hod been discarded os uneconomical of 
time for clinical work, was found to be 40 i^e^ cent for 
the blue, violet, and ultra violet. 36 per cent for the 
ultra violet, and 24 per cent for tho anti rachitic 
qitra violet, as compared with a new lamp The new 
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lamp may produce slight erythema in I mmute and 
definite erythema in 2 mm at a distance of 60 cm 
Noon sunlight (03,000 metre candles on the potassium 
carbon arc scale) produces some effect in 10 mm and 
definite erythema in 30 mm Beck’s ultra violet 
fluorescence spectroscope weis useful for iiuahtative 
observations Approximate pliotoelectnc cletermma 
tions of the ultra violet light in daylight showed that 
m this respect, even at mid summer noon, the direct 
sunlight 18 not very much more potent than the diffuse 
light from the eky 

Pabis 

Academy of Sciences, Mar 2 —Deslandres 
Simple relations of molecular sjHHtra with the struc¬ 
ture of the molecule —Gabriel Bertrand and Mmc 
Georgette L4vy The amount of aluminium in plants, 
especially tluise utilised as fowl The proportions of 
aluminium found in a largo number oi wlible roots, 
tubercles, seeds, and loaves are given —Jean Eflront 
The fall in the rotatory j>ower of solutions of glucides 
under the action of alkal is ’harlcs Jacob was 

eloct'Od a raein)>er of the Section of Mmoralogy, m 
succession to the late P Termior Pasquier The 
equations 8 -/(j", V, z, p, ?) mtegrable by the Darboux 
method J Schrcier and St M Ulam A property 
of the unit of Leliesgue — A Lokchine Tlie rotating 
vibrations of a body limited by a surface of revolu 
tion - Henri Poncin The possible jx^rmanent move 
monts of a heavy fluid —B Hostinsky The theory 
of diffusion—'A Sesmat A new hypothesis on 
lodiation and on I ho optics of bodies in motion — 
Pierre Lejay An arrangement allowing the am 
plihcation of weak photoelectric (urrents and 
application to recorOmg the light flux proceeding i 
from the stars The apparatus described m an earlier | 
communication, utilising ordinary amplifyuig valves 
as electrometers, has bwn improved by the addition 
of a new type of valve In combination with a 
photcwlectnc cell and a recording ow illograjih, the 
apparatus can be used to ret^ord the passage of a 
star in meridian observations, or to measure mtensities, j 
as a recording photometer —Clerget Apparatus for 
observmg the phenomena of mjection m compressed 
air Georges Fournier and Marcel Guillot The , 
absoiption of the ^ rays by matter Tlie same ab- ! 
sorption (oefhcients were found for liquid and solid 
wliite phosphorus, but there apjieared to bo a slight 
difference between the absorption coefficients of the 
two allotropic fonns of phosphorus —F Bourion and 
E Rouyer The cryoscopic study of paraldehyde in 
solutions of calcium and strontuiin chlorides —J J 
Trillat and J Forestier Tlie structure of plastic 
sulphur Threads of plastic sulphur, pulletl out im 
mediately after fcinnation, become less transparent, 
lose their elasticity, and give a much higher breaking 
load increasing from 70 gm to 9 or 10 kgin per 
mifi Tlie threads, whuli weie amorphous before 
stretching, behave as crystalline fibres X rays m 
(reose the rate of crystallisation of plastic sulphur — 
A Mailhe and Renaudie The catalytic comiensatiou 
of the amylones Heated to 670®, in presence of 
silica gel, the ainylenes give gases (unsaturated 
hydrocarbons, methane, hydrogen) and a mixture of , 
liquid unsaturated and aromatic hydrocarbons Ben 
zone, toluene, and xylene were donnitely identified — 
Charles Dufraisse and Raymond Horclois The ap¬ 
plication of the antioj^gen .effect to the problem 
of fire extinguishing The negative catalysis of the 
Ignition of carbon As with low temperature oxida 
tions. Ignition ci^i be hindered by negative catalysts 

A Grebel The process of Boimbustion of pulverised 
coal—Conrad Kilian The genesis of the Central 
Sahara Massif —Henri Termier The discordances in 
the palaeozoic senes of Central Morocco —G Garde 
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The old course of the Allier and its affluents on the 
Gannat dunng the Upper Pliocene and Quatema^ 
—A Demsy The prolongation of the Cevenol tec¬ 
tonic coi^lex m the Louveeo mountains —Guillicr’* 
mond Tne conjugation of the asoosporea in the 
yeasts and some ol^cure points in the development 
of these fungi —Mile Cssssigne The ongm of 
vacuoles In most cases, the vacuoles arise spon¬ 
taneously m the cytoplasm, but they can also be 
produced by the drawing out and breaking up of 
preformed vacuoles, phenomena which appear to be 
determined by the movements of the cjrtoplasm — 
Gustave Jaquenaud The mfiuence of the nature of 
the soil and of radiations on the degeneresoence of the 
potato — J Nageotte The variations of the sign of 
double refraction in myelinic figures and connected 
formations--H Simonnet and G Tanret The cal 
cifying action and the t<ixic action in the animal of 
large doses of irradiated ergosterol an attempt to 
separate those two actions It is established that the 
irradiation products of ergosterol contain two distinct 
factors, one toxic the other calcifying The calcifica 
tion IS much reduoeil when small doses of pKitassium 
iodide are administered along with the irradiated 
ergosterol 

Rome 

Royal National Academy of the Lincei Coinmuni 
cations received during the vacation, 1930 —G 
Castelnuovo JJe Sittere imiverse —L Rolla Ex 
penments on the concentration an<l isolation of the 
element of atomic number 61 Fractionation of the 
rare earths obtained from monazite sand, and spectre 
scopic examination of the different fractions, has 
faded to produce evidence of the proaenoe of the 
element of atomic numl>er 61 —G Barba Absolute 
geodetic^ of surfaces —B de Finetti Characteristic 
functions of instantaneous laws —Luisa Pelcsi 
Mcwin curvature of surfaces The now expression 
recently evolvea by Calonghi for the mean curvature 
of a surface may be derived by a more rapid and simple 
calculation —E Cech Further considerations on 
Cauchy’s theorem —S Amante Resolution, m the 
field of complex matrices, of any analytical equation 
with numerical ooefhcient-a —L Fantappi^ Maxima 
and mmima of real analytical functionals —S Fini- 
koff The congruence H having two ‘ gauche * sur 
faces for the two folds of its focal surface —E Gugino 
Tho dynamic problem of any linked system reduced 
to the analogous problem relating to a free system — 
A Signorini The finite deformations of oontmuous 
systems An introduction, purely kmematio in 
character, is given to a summary of various studies 
on the finite deformations of oontmuous systems with 
reversible transformations, especially on those of 
elastic systems —Angelina Cabras Rigid motions in 
generalised spaces —A Masotti Rectilinear vortex 
m a channel with plane parallel sides —A Freaa 
Variations of the light of the variable RZ Cassiopeise 
Investigation of the light curve of this variable re¬ 
veals the existence of a well defined secondary mini 
mum m the neighbourhood of the maximum preceding 
the principal minimum, of a slight mflexion, possibly 
periodic, of the fight curve on the descending branch, 
and of an increase of 0 86 second m the penod of the 
variable —Seb Timpanaro Waves and corpnisclee — 
D Graffi Considerations on the theory of the trans¬ 
mission of heat by forced convexion (2) From the 
theorem of unioity established m the previous note 
on this subject, a principle of supeiposition of effects 
18 developed — A Quilico The oxidation of propenyl 
derivatives by moans of diazo compouncifl The 
mechanism recently suggested by Angeli and Polvor 
ini for the oxidation of propenyl compounds by diazo- 
hydrates is discussed and evidence Mvonoed id »up^ 



NATURE 


615 


port of it — CUra Fortf The exoieion of the vessels 
and nerves of the ovary total or pcurtial excision 
and sexual functions (2) Experunente with rats show 
that the excision of ovarian vessels and nerves does 
not markedly disturb, even after several months, the 
^xual cycle Excision of the nervo-vasoular fibre of 
xhe ovary and Uterus does, however, cause serious and 
persistent alterations in the sexual functions 


Official Publications Received. 


IhH Animftl Year Book [lined br the Unlvemltr of London Anlinnl 
ilfire Society Vol 1 Kdited by Dr 0 M Kni»ht and C W 


Welfare Society Vol 1 (1981). Kdited by t)r 0 M Kniaht and C W 
Hume Pp 17A (London University of J^ndon Preiie.LM ) is net. 

Survey of India. ProfenlonAl Paper No. 16 Mount Bverslt and its 
TlbeUn Narnee A Review of Sir Sven Hodln s Book, by Ool Sir 
Sidney Burrard Pp 11 +IS. (Uehra Dun ) Sannoe, lOd 
Report of the Marlborough Oollege Natural History Society for the 
\ear ending Ohrietmii, 108J (No 79) Pp 136 + 5 plates. (Marl 
borouifh ) To members, Bi , to non mem tors, bs 
Education (Scotland) Rej^t for the Year 1980 by the Director ou 
the Royal Scutttih Htiseum, Edinburgh Pp 16 (Bdiuburgh ) 

Uganda Protectorate Siimmary of Progress of the Qeologioal Survey 
of Uganda for the Years 1919 to 1999 Pp. 11+44 +6 plates (Entebbe 
Goverumont Printer ) 4$ 

TrauHictloas of the lustltvite of Marine Engineers Incorporated 
Sesiloo 19di Vul 48, No 2, March Pp 67 112 + xllv (London ) 
Memoirs of the DeiArtment of Agriculture In India Botanical Senes 
Vol 17, No 5 Oottoo Growing in India in relation to Oliraate By 
Trevor Trought and Mohammad Afzal Pp 117 186 (UmloutU Govern 
ment of In 11a Central PdbUcattou Branch ) 12 annu 1 h 3 d 
Department of Agriculture, Straits Settlements and Federated Malay 
States General Series, No 4 Reports of Agricultural Fluid Officers for 
the Year 1929 Pp vt+94 (Knala Lumpur ) 

Memoirs of the Commonwealth Solar Otoervatory Memoir No 2 
Tiie J umJnoittles and Parallaxes of 350 Stars of Spectral Type B By 
W B Rlraraer Pp 37 (Oantorra 11 J Green) 

The Glasgow Naturalist the Journal of the Natural History Society 
of Glasgow (including the Tranaactlona and Proceedings of the Society, 
Tliird lilies) Vol O, 1919-1980 Ppvli + U4 (Qlaigow John Smith 
and Sob, J.td ) 6 s 

Tanganyika Territory Department of Tsetse Research Co-ordilna 
tion HeMrt No 4 lit April 1930 to 80th Septombar 1080 Pp 12 
(Dares Salaam Government Printer ) Is 
Atr MlnUtiy Aeronautical Research Committee Reports and Memo^ 
randi No 1860 Reports and Memoranda published between 1st 
September 1929 and 31st December 1980 Pp H 6 d net No 18&7 
(Ae 488—T 2987) Variable Density Wind Tnnnel Teat Data on Models 
uf the Hawker HurnhIII Aeroplane and the ADI Aerofoil Section By 
W 8 . Diohl and R F Anderaon Pp 9+11 plates, la nat. No 1846 
(Ao. 478—T 2993) The Application of the Method of Operators to the 
Calculation of the Dlsturl»ed Motion uf an Aeroplane By L W Bryant 
and D H Williams Pp IS 9<l net (London U M Stationery 
Omce ) 

lournal of the Chemical Society March Pp Iv + 446 674 + x 
(London.) 

Physical Hap of the Union of South Africa and adjoining Territories 
Compiled by Brlc H Banks In 4 sheets, 40 In x 80 In (Pretoria 
Government Printing Office ) 

Report of the R.101 Inquiry (Cmd 8826 ) Pp 129 (London HM 
Stationery Office ) 2f 6 <£ net. 

Annual Report of the Ooanml of the Yorkshire Philosophical Society 
for the Year 1980 presented to the Annual Meeting, Kebniary 9th, 1981 
Pp 46+5 (York ) 

Fork ION 

Ministry of Agriculture, Egypt Technical and Sclentiflt SerMce 
Bulletin No 108 The BlTeota of Topping Egyptian Cotton Plants ^ 
Dr T Templeton Pp 9 + 2 plates (Cairo Government Press ) 8 PT 
Denkaohrlften der Hohwoizerlsohen Naturforschenden GoseBsohaft 
Band 66 , Abh 1 Die Sphtbronsezeltliobe Keramik der Sob wets tied 
ihre Chronologic Von Bmll Vogt Pp 11+ 80+9 Tafeln (Zurich 
Gebrddsr Frutz A. G ) 

PubUoations of the Kapteyn Astronomical Laboratory at Groningen 
No 46 The Secular ParaUax of the Stare of dilTerent Apparent Mogot 
tude and Galactic liatttude By P J Van Rhljn and U J Bok Pp 
il + 24 (Qroiifngen Hoitaema Bros ) 

SotentlRc Papera of the InsUtnte of Phyalcal and Chemical Reaeatch 
Nos 286 287 A Relation between Orthobaric Voluroea and Tempera 
ture by JurA Hortutl, Note on the Spark Spectra of Chlorine, by 
Klyoshi Miirakawo. Pp. 89 109 (Tfikyrt Iwananil ShotenJ 40 aen 
Bergen! Museum Arsberetnlng, 1929-1980, Pp 94. Arbok, 1980 
Naturvldenakapelig rekke. Hefte 2 Pp. 170 (Bergen A S John 
Oriega Boktirkkeri ) 

Hemoira of the Clollege of Science, Kyoto Imperial University Series 
A VoL 14, No 1 , January Pp iJ. (Tokyo and Kyoto Moruzen Oo , 
Ltd ) 1 00 yen 

Bulletin of the American Moaenm of Natural History Vol 69 Art. 

PohII Turtlee of Mongolia. By Oharlee W Qllraore Pp 218*257+ 
1 plates. (New York City ) 

Report of the Aeronaatioat Research Inatltute TAkjrO Imperial Uni 
versity No 67 Air Flow through Exhaust Valve of Oonloaf Beat By 
kelkltl Tanaka. Pp. 24. (TOkyO Koeelkai Publlihing House ) 0 19 
j«n 

Proceedings of the Imperial Academy Vol 7, No 1, January Pp 
(Tokya) 
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Republloa Argentina HlnUterlo da Agrionltnra de la NaclOo Anolee 
do U DireoulOn de Meteorologia Tomo 18 Oonteniendo loa oboerva 
oionaa prootloodu en loa oAoe 1924, 1926, 1926 y 1927 VoL 2 Pmtoa 
meUorolugicoa Pp 62+96 manes. (Buenos Alrea.) 

Mlnlatnrio da Agrhultura, Induatrla e Oommarolo Obaervatorlo 
Naolonal do Rio da Janeiro Taboas das MarAa parm o anno de 1981 
uua Portoa do Rio de Janeiro, B«l4m, S. Lula, Amarra^o Oamooim, 
Fortaleza, Natal, Cabedello, TambsliU, Recife, Aracajd, Bahia, llhAoa, 
Santos « PiranoguA. Pp 186 (Rio de Janeiro.) 

Publikationer fra del Danske Meteorolc^Uke Inetltut Aartolger 
laforboldene 1 de Arktlike Have (The State of the Ice In the Arctic Seoi) 
1930 Pp. 17 + 6 maps (KebenUavn GEO Gad) 

Conaell Permanent International pour 1 Exploration de la Mer 
Journal da Oonsell Redig 6 par B S Kussell Vol 6 , No 1, liars 
Pp. 168 4 60 kr RapporU et proems verbtux des reunions VoL 71 

Report uf the Transition Area Committee concerning Plaice Inveatl 
gatfona in tba Kattegat and Skagerak Pp. 118 4 60 kr Faune 

icbthyologlque de 1 Atlantlque nord FublJAe sous la direction de Prof 
Joublu No 6 24 planches, aveo texte 4 00 kr (Oopeuhogue 

Andr Fred Heat et fila ) 

KonlnkMJk Nederlandsch Meteorologlacli Inatltuut. No 102, Mededee 
Hagen en Verhandolingen 88 Het Kllmaat van Nederland B(vflrvolg) 
Luebt en grond temperatuur Door Dr O Braak Pp. 78. 1 00 f 
No 108 Belsmlsche Reglitrlerungen In l>e Bilt 16, 1928 Pp ix + 62 
I 00 f No 106A, Ergebnisofl Aurologischer Beobochtungen 18, 1929 
Pp lv + 46 2 >0 f (Amsterdam Seyffardt s Boekhandel ) 

Egyptian Government Central Narcotics Intelligence Bureau 
Annual Report for the \ear 1980 Pp. xHI + lOO+lV plater (Cairo 
Government Press ) 

US Department uf Agriculture lechnlnal Bulletin No 224 IlabiLH 
and Economic Status of the Pocket Gophers By Theo H Scheffur 
Pp 27 + 8 plates 10 rents Technical Bulletin No 233 A Laboratory 
Study of the Held PerLulatloii Kate* of Soils By C B Slater and 
H G Byers Pp 24 *1 cents Farmers Bulletin No 1067 The Great 

Basin Fite worm m the Pacific Northwest By M C Lane Pp 11 + 9 
6 cents (Washington DC Government Printing Oftlce ) 

U 8 Department of the Iiitorior Geological Survey Bulletin 828 
Bibliography of North American Geology, 1‘U9-192 h By John M 
Nlckles Pp 111 + 1006 1 26 dollars Bulletin 820 Names and Deflul 

tlon>« of the Geologic Units of Catlforula Compiled by M Grace 
Wllmarth Pp \+97 20 cents (Waahington, DC Oriveminent 

Printing Office ) 

U S l)e|>artmeDt of Cuinmurce Bureau of Standards Bureau of 
Standards Journal of Research Vol 6 , No 2 hnbruary Reseatch 
Papera Noa 268 278. Pp 183 868 (Washington, DC Govurnment 
Printing Office ) 

Soleatidc iafMra of the Institute of Physical and Chemical Research 
Nos 289 291 Uber die Polymerlsieniug der Methyliwiter der hcheren 
imgooattigben tettskuren 6 Hydrleningdes poIymeilHiprlen Produktes 
von Kllohiro Kino Utor die Polyinurtslorung der Methylesler der 
hdheroo ungeshttigten Feltsauren, 7 llydrierung des I elnOles nnd dea 
Matbyleaters der mlsslceo kettskuren dee I ulnoles von Kilchlrn Kino 
On the Isolation of Pliytosterutine fi'om Wheat Embryo, by Noburo 
Nakamura and Akiyoshl Ichibo. Pp 127 141 (Tokyo Iwanami Shoten 
40 sen 

Journal of the Faculty of Agriculture Hokkaido Imperial UniveiMity 
Vol 80, Part 1 Studies on the Almurptlon of Ammonia and Nitrate by 
the Root of Zea Mays Scodllngs In relation to the Concontiatlon and 
the Actual Acidity of Culture Solution By Taung 1 oo Pp llb + l 
plate (Tokyo Maruzun Co , I td ) 

State of OoDueettcut Geological and Natural liUtory Survey 
Bulletin No 43 Additions Uj the Hoim of Connecticut By Kdgar 
Burton Harger Dr Charles Burr Graven, Dr Edwin Hubert Rames 
Charles Alfi^ Weathorbj, Richard William Woodward, Uoorgt Henry 
Bartlett (First Snpplemunb to Bulletin No 14 ) Pp 94 (Hartford 
Conn ) 75 cents 

Agricultural Experiment Station Michigan HtaU College of AgrI 
culture and Applied Science RpA<dal Bulletin No 206 Soil Fnrtiliia 
tion for Sugar Beets. By James Tjhou and H M McCool Pp 81 
Special BuHetin No 206 Types of Farming In Michigan By K B 
Hill F T Riddell and F F Elliott Pp 88 Terhnical Bulletin No 
107 The Lansing Food Survey By C A Scholl and W O Hedrick 
Pp 162 (East T.>anslng Midi) 

Institute scientiflquuB de Buitenxorg s I ands Plautentulii 
Trcubla reciinil ds travaux zoologlqlics hydrobjologlques et oc^'aiio 
graphlqnes. Vol 12 Llvralson 8 4 D 6 conibie 19S0 Pl»- 208-477 
(Bultenxorg Archipol Drukkerd ) 6 00 f 

CaTALOOOUC 

Mmlloal Books induding Surgery Nursing Dentistiy Phaniiacj 
Anatomy, Ophthalmology Hygiene, HomieopaUiy, Sexology, Pathology 
etc Fp. 44 (London W and G Foyle Ltd ) 

Patrologloml Microscopes and AcCossoiIcs Pp 24 + 20 (liOiidon 
James Swift and Bon I Id ) 

Tlie Taylor Hobson Outlook VoU 8 No 18 Marcli Ip. 166 172 
(Ijelceeter and London Taylor Taylor and Holkson Ltd ) 

Books til various Branches of lienee (No 466 ) Ip. 62 (Cam 
bridge Bowes and Bowes ) 


Diary of Societies 

FR2DJY, A mil 17 

iHaTrruTioM or HuRiniPAi. Ain> County Hmoinikra (North Western 
pbitriot)(at Victoria Station, Maiicheater) at 9 80 a h 
Bbitisu iNSTiTimi or Radiouoot (at North Middlesex Hospital, 
Edmonton), at 11 a.ic.— At 6 —Meeting of Medical Herators 
Blbctiucal Awooiatioh fob Women (at Park I^ane Hotel) at 11 80 A.ir 
—Annual General Meeting —At 3 - Report from Branchea, etc 
Lokik>n SfB lETY (at Royal Society of Arts), at 6 —l>r D McKenile 
Noise—a Modern Plague of London 
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Socicrr or Midioal Orricuui or Hbu.th (nt 1 Upper Montague Street, 
WO), at 6 —Dr Eltiel CasRle, Dr G 0 H M'GonIgle, and Others 
Dlecueatou on Ihn Fre Hohool Child 

Phyhioal tiuciarv (at Imperial College of Seleuoe and Technology), at 6 
—A 3 Maddoolc The Ueneratlon of Current Pulaea of Hectangular 
Wave form —R A Kereday An Improved Method for the Oompari 
auQ of Small Magnetic SuaceptibllltleN —Dr E Q iilchardson Edge 
Tonea 

National Inhtitut* or iNDcaTUUL levcnouxiY (Annual General 
Meeting) (at Royal Society), at f* 

Royal SANiTAar iHrrm/r* (at Guildhall, Poole), at 5—E J Goodacre 
and others Olacueaion on Home AHpccta of Municipal Sanitation — 
Alderman J C Julyan and olhera Dlecnaiilon on Proepeci and 
Hetruepeot.—Dr G Lhesney and others Dlsoassion on Diphtheria 
Immunlaatlua at Work 

Royal Bouistt or Hiuioinb (Clinical Heotion), at 6 30 

IHSTITTTTION OF Mbcbanical BNOINBaHS, at 6--C D Gibb Postwar 
Land Turbine Development 

North Bast Coast Imstitdtiom nr Emoiskiiu ajtd SuiPBnifDiRa (at 
Hlnliig Institute, Newcastle upon Tyne), at 6.--J Potter King Cor 
roaion of Oil Tankers 

Cost OvKif Manaoskh AsanciATum (Midland Section) (at Sheffield 
University), at 0 30 — Prof K V Wheeler Rational Analysts of Cf>al 

8o( [STY or DvcRfl and CouTUH/M'ra (Manchester Section) (at 86 George 
Street, MancheslerX at 7 - Annual Meeting 

Ihstitutium or Kt.KOTRiCAL EHoiHiana (Meter and Instnimunt 
Section) at 7 —K W Hill and G F Shotter Current Tranaformer 
Suromabions 

Ihstituti or Fust (Bast Midlands Section) (at Unl^6^Rity College, 
Nottingham), at 7 —II L Plrie Theory and Practice of liie 
OnHiiloatloD of Coal in Producers 

Sooiarr or Cuehioai Indurtry (Newcastle Section) (at Armstrong 
College Newcastle U|x>Ji Tyne)(Aimual MeeUngXni 7 80.—Demonstra 
tton of Modern SclentiHo Instruinents and Apparatus of Special 
Interest 

Ihstitutr or Metals (Sheffield Section) (in Nun Ferrous Section of 
Applied Science Department, University of Sheffield), at 7 30 —H 
Gender* Extrusion 

Jrmiom IirmroTiov or EMOiirREH* at 7 80 —J E Gray The Tnma 
mission ofGaa.- T Q Marlin The Building Kequlrt tniiits of Lifts 

Royal Bocirrr or MaDioiNi (Electro Therapeutics Section) at 8 80 — 
Dr J 0 Mottram Secondary Radiation in Bone —Dr J Halil well 
Pyelogr*phy ^ Dr C A ItobluHoD Uackactie in Ite Relation to 
Oervlcitis, and its Treatment bv Diathermy 

Institute or Brewin** (Yorkshire and North Eastern Section) (at 
Queen s Hotel Leeds) —Annual Meeting 

SATURDAV, Aprii 18 

iNtrrmrrioN or Mdnicipai and County Bnoinebiui (Yorkshire Distriot) 
(at Siiwerby Bridge) at 2 

Minino iNariTUTK ok St'orcANo (at Royal Technical Ciillege Glasgow) 
at 8 —Annual General Meeting 


MONDAY, April 20 

iNtTiTUTioN or Bieotrioau Bnuihiirs (Informal Meeting), at 7— 
Alderman R Tweedy Smith and others Disonssion on Everyday 
Commercial Risks of and 1 mhtlitles to Engineers 
British Kimbhatwirapii Society (et Film House Wardnur Street), at 
7 15 —J Bee The tldelytone Bound Recording System 
Royai SotiETY or Arts, at fi —Dr N A V Piercy The Present 
Position in Aeronautics (Howard Lectures) (i). 

Royal Gbooraphioai Sooibty at 8 30 —Major K. A Bagiiold Journeys 
Id the Libyan Desert 1920 and 1980 
Royal Socmr or Mepiginr at 0 16—Dr C Wilson Some Aspects of 
Alpine Climbing 

TVRSDAY Aprii 21 

Royal Society or Mepicine, at 6 80 -General Meeting 
INSTITUTK or Fuel (North Western Section) (at 17 Albert Stiuare, Man 
cheater) (Annual General Meeting), at 7 —C A Seyler Fuel Tech 
nology and the ClossitlcRtion of ( oal 
Illuuinatino Bnoineiuino Society (at Royal Society of Arts), at 7 80 
—W G Mackeuile Soma Aspect* of Street Lighting in the United 
States 

WEDNESDAY, April 22 

OeolooiT^al Society or Ikikdok at 5 80. —Dr II II Thomas and W 
Campbell Smith Xenollths of igneous Origin in the Tr^gaatal 
Ploumanac h Granite C(Mes-du Nord France —O 1 Gardiner and 
Prof B H Reynolds The IajcH Doon Granite Area Galloway 
Society or Ohehical iMDoarRY (Jointly with British Association of 
Ohemlsts and Inatituta of Chemistry) (at Teohnlcal College, Derby), at 
7 —Dr A Braraler Diffusion in Solids 
Royal Society or Arts, at a —Prof Major Greenwood The Work of 
the London School of Hygiene and Tropical Hediolne followed by a 
demonstration by Prof J G Thomson of a Malaria Film 
BErrjsu PayoHOLOoiOAL Society (Medical Section) (at Medical Society of 
London) at 8 80 —Dr H V Dicks A Clinical Study ufObseaslon 

THURSDAY, April 28 

London Mathehatioal Society (at Rofsl Astronomical Society), at 6 — 
Discussion on Recent Work in the Additive Theory of Nutnbera, to be 
opened by Prof O H Hardy, followed by B Maitland Wright Now 
Partition Problema —A. B Ingham The Method of Brun and the 
Theorem of SchnfreRnanD —Dr A JG^ Western Compntative Work 
ConnectEn with Waring e Problem*—Other speakers Prof L J 
Mordell, S. D Chowla, Dr T Katennonn, and Prof J B Little 
wood 

Coke Oven Manaurrs Association (Northern Section) (at Three Tuna 
Hotel Durham)—Dlacuaaton 
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FRIDAY, April 24 

Royal Society or Arte (Indian Meeting), at 4 ao —Sir William Foster 
John Zoffany in India 

Royai Society pr Midicieb (DiaeRHe In Children Section) (at Weat* 
minster Hospital) at 4 80 

iMarrruTE or Marine Enuinbsbe, Rt 6 —Annual General Meeting 
iNeriTUTioH or Mbcuanicai ENniNEEMH, at 0 —Sixth Report of bhA 
Marine Oil Engine Trials Committee ^ 

[NRTiTUTiuN Op El ECTRicAL Ehoineebs (Loiidon Stiidenti Section), at 
0.18 — J Dunbar The Design and Manufacture of Electrical Apparatn* 
Society or Orbisical Industry (Ohemloal Engineering Group) (Annual 
General Meeting) (at Waldorf Hotel Aldwyoh), at 6 46 —At 7 80 —Sir 
Richard Gregory, Bart. Science in Jtnduatry 
Bkitihh Arhociation or Obbhiktr (Scottish Section) (at Central Halla, 
Glasgow), at 7 SO —Annual General Meeting 
Royal iNonruTioN or Obkat Beitaih, at 9 —Sir Philip Hartog Joseph 
Priestley and his Place in the History of Science 


SATURDAY, Apkii 26 

North or Emoland iNBrnruTE or Minino and MrcaaMioAL Bnoinkers, 

at 2.80 


PUBLIC LSCTURK. 

TUESDAY, Aihii 21 

Gresham Cotle^ie at 6 —W H Wagstaff Geometry (Succeeding^ 
IvectnrcH on April 22, 28 and 24 ) 


DISCUSSION. 

At UlL 17 AND 18 

GENLUAL DjWVnaiON on PH<mX.UKHlCAL PEOOKflftlCfC 
Faraday S(k ilty (In Depaitment of Chemistry Liverpool University) f 
Friday, ipril 17, at 10 a M —Molecular Spectra in Relation to Photo 
chemical Change 

Introductory Paper Prof R Mrcke 

Ultra violet AbHorption Spectra of Acetylene and Kunnaldeh)de Dr 
G Herzlterg 

The Abat^rption Hpectra and tlie Opti(.jd DlHiNH.intlon of Gio Hydride* 
of the Uxygen Group C t Ooodeve and N U Stein 
The Photochemical Properties of the Carbonyl Group F W Kirkbride 
and R G W Norrleh 

Friday, April 17, at 2 80—Photochemical Klnetica in Gaaeoue Syeteina 
Inbi^uotory Paper Prof M Bodenst«in 

The Reaction between Hg and Og under the Influencn of Photochemic 
ally prtjduced 11 Atoma The Relation of its Mechanism with that 
of the Explosive Gas Reaction at High Tempeiaturcs, Dr W 
Krankenburger 

The Photot homical Union of Hydrogen and Chlorine at I>ow Preseuren 
T B Batoman and 11 0 Crsgga. 

The Photoaenaltised Decomposition of Nitrogen Trichloride b> ClilorJnt», 
and the Induction Period of the Hydrogi n Chlorine Reaction J G 
A. Griffiths and BOW Norrleh 

The PhotoaeneltlBtjd Formation of Hydi-ogen Peroxide In the b>Hteii) 
Hydrogen Oxygen Chlorine ROW Norriah 
The Photochemistry of Mixtures of Chloiine Oxygen and Carbon 
Monoxide Prof O K. RoHofson 

Tlie Heohanl^m of the Photo Oxidation of Gaseous Alkyl Halides 
J K Bates and R Spence 

A Comparison of the Efficiency of Photochemical Reactions and 
Similar Reactions Produced by Gaseous Ion« G K Gedye 
^urdaj/ Aprii 18 at 10 a.m —Photochemioal Cbangs in liquid and 
Solid Systems 

Introductory Paper Prof A Berlhoud 
The Photochemical Temperature Coefficient DWG Style 
The Acceloratlon of the Electrolytic Deposition of Hydrogen and 
Oxygen by Light of Short Wave Length Dr F P Bowden 
The Photochemical Decomposition of Chlorine Dioxide In Carbon 
Tetrachloride Solution Y Naga! and C F Goodeve. 

The Photochemical Oxidation of Potassluin Oxalata by Iodine in 
Aqueous Solution. Prof A J Allmand and K W Young se 
A Comparative Study of the Photographic Process under Different 
ExperlmentaJ Conditions. Prr>f J Eggert. 

The Latent Photograplilc Image New Methods of Investigation and 
ResulU Prof F Weigort. 

SeiialtiaatiODs of the First and Second Type Prof F Welgert 
Saturday April 18, at 2 Sa-Photoeynthesis 
Introductory Paper Prof ECO Baly 

The Application of the Einstein Law to Photochemical Ptocohscs in 
Living Cells Prof O Warburg 

The Measurement of the Physiologically Active (Brytheme forming) 
Ultra Violet by meane of the Photochemical Formation of Dyestuffa 
from the I.«euco Compounds of Tripbenyl Methane Dye* Edith 
Weyde and W Frankenburger 


CKLKBRATION. 

Aprii 22, 88, and 24 

Textile Imstitutr (Ooming-of Age Celebrations) (at Midland Hotel 
Maooheeter). 

Wednealay April 21 at 7 80 —Reception 
Ihur»flAy, ipril 28, at 10 80 A.M —Lectures 
At 2*16 —Visit to Sblrley Institute. 

Friday, April 24, at 10 80 A M —Lectures. 

At 2 16 —Visit to Manchester Ship Canal 
At 8 —Public Lecture (In Houldeworth Hall). 
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The Loss of the Airship /?/0/.* 

HE Report of the RlOl Inquiry, to which 
reference was mode m Nature of April 
11, represents the unanimous finding of Sir 
John Simon and his two assessors, Lieut -Col 
J T C Moore Brabazon and Prof C E Inghs 
It IS a remarkable document, in that it contams 
probably all the available relevant knowledge of 
the various phases of airship work, culled from a 
variety of sources, and presented in the form of 
a logical and reasoned argument that bears the 
obvious imprint of Sir John Simon's unbiased 
legal mind The witnesses called before the court 
were, roughly, of three types, namely, those pro¬ 
fessionally concerned with the design and con¬ 
struction of the airship, who dealt with their own 
specialities, eyewitnesses of the disaster, mostly 
non-tech meal, whose evidence served to confirm 
or disprove certain theories , and other airship 
experts who came forward with suggestions of 
their own to assist the court These matters are 
dealt with in one |)art of the Report Another 
section IS devoted to the question of assessing the 
responsibility for the existence of the general state 
of afifairs that led to the undertaking of the Eight 
to India at that time 

The court, m justification of the conclusions of 
its Report, says 

“ In discuHsmg the cause of the accident, one 
starts with a senes of definitely ascertained facta 
It 18 then possible to exclude, by a process of 
reasomng which appears conclusive, certain sug 
gested explanations which need to be examm^ 
before they can be rejected In the result, the 
analysis mdicates, with some degree of confidence, 
the general nature of the true cause, though 
precise detail can never be attained, since no one 
who was m the control car has survived " 

The final movements of the ship leadmg to the 
crash can be, it is suggested, divided mto three 
phases First, the ship, while m a deliberate 
downward pointed attitude correcting an up- 
ward deviation, was caught by a down current, 
and descended through a steep angle for about 
half a minute, thus losing height to a dangerous 
extent It was probably brought to an approxi- 
matoly horizontal attitude by the use of the 
maximum possible up-elevator by the end of this 
dive Second, m spite of using all the devices 
provided, the commander found that he was 
unable to get her nose up and regain his lost 
height, the ship contmumg horizontal fiight 
probably for a few seconds Third, another 
* pmd 3826 (London H M Stationery Office ) 2< Od net. 
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dive at about fifteen detgreea, during which she 
struck the ground In this last phase it was 
evident that those m ohaige had realised that a 
landing was inevitable and were seeking to mini¬ 
mise the crash Their efforts were so far suooessful 
that the actual mechanical damage was remark¬ 
ably slight, and the estimated forward speed at 
the time of impact was no more than four to five 
miles per hour The fire broke out after the ship 
struck the ground, and but for this it is not im¬ 
probable that there would have been no fatahties 
It is also definitely established that the loss of 
control durmg these phases was not due to any 
failure of the structure of the airship, or of the 
control gear 

The primary cause of the accident was heavmess, 
which could only have been due to abnormal loss 
of gas This loss was twofold First, the bags 
had already given trouble by hohng, due to rubbing 
agamst protrudmg pomts on the framework 
This was duo to the wiring round the bags, by 
which the framework of the ship is slung to them 
parachute fashion, havmg been let out in order 
to accommodate larger bags and give extra lift 
This had been dealt with by padding the fouling 
points, but the Report makes it clear that the 
inspectors were by no means happy about it 
Secondly, there was probably a complete defiation 
of one of the larger forward bogs, due to the 
"buffeting that it would receive m consequence 
of a tear in the outer cover " Exactly how much 
either one of these is contributory to the other os 
not suggested in the Report There might also 
have been an additional loss of gas through the 
gas valves, which were of novel design, if the ship 
had rolled excessively-- and there had been ex¬ 
pressions of opinion that RlOl was prone to rolling 
m rough weather 

If this theory is accepted, it fully accounts for 
the unmanagoabihty of the ship, and the suggestion 
that the height coxswain, only on duty a few 
minutes, had not had time to get the ‘ feel ’ of the 
elevators, while it is probably true, seems to have 
httle to do with the real cause of the disaster 
In this connexion, it appears that the ship was 
always sluggish on horizontal control, as it came 
out of a dive much lower than was mtended at the 
Hendon Air Pageant This was before the ship was 
lengthened, so that afterwords it was probably 
even worse, and the man in charge must certainly 
have known 

Tho other part of the^Report, dealing with the 
responsibihty for taking decisions as to making 
oertam flights, has no direct scientific interest, but 
No. 3208, VoL. 127] 


indirectly it provides damning ovidenoe of t^ie 
danger of the system of control of expenditure upon 
experimental work that is based upon the principle 
that work cannot “ be proceeded with until the exist 
ing outlay is seen to be justified by results”, o 
that such work must be held to an estimated time 
or expenditure The Report makes it only too 
clear that the decision to undertake the flight to 
India, and by mferenoe E100*8 Canadian flight as 
well, at a time when It was pohtically expedient, 
was very largely influenced by the necessity to 
rehabihtate the airship pohoy when it was becom¬ 
ing somewhat discredited owing to its continued 
failure to give spectacular performances 

The Report is now public property, and as it 
has already been stated m Parliament that the 
decision upon the continuance of airship develop¬ 
ment was awaiting this, it would appear to be 
reasonable to examme the present position We 
have now the sister ship RlOO laid up at Cardmg- 
ton Two ships were purposely built m order 
that " accidental failure of one ship should not 
temunate the whole programme ” The Report 
makes it dear, m fact it emphasises, that there was 
nothing fundamentally wrong with RlOl^ either 
in general prmoiples or structural design Logic 
ally, therefore, the experiment should proceed. 
We ought to be able to avoid a repetition of this 
catastrophe by taking precautions suggested by 
the vanous decisions in the Report Most of these 
are only too obvious now 

A non-mfiammablo gas must be used This is a 
pity, as there wsis a distmot promise of success for 
a scheme for burrung hydrogen m conjunction with 
tile atomised oil m the engme This was a con¬ 
siderable economy, as it would derive power from 
the gas which has now to be dehberately thrown 
away as the ship becomes hghter, as fuel is con 
sumed It is, however, mevitable, as the accident 
to RlOl would have been nothing like as serious 
had it not been followed by the instantaneous 
igmtion of the gaseous mixture around the tom 
bag 

Spectacular long distance flights must never be 
undertaken for psychological reasons alone The 
necessity for completing an advertised programme 
imposes upon the experimenter an extra anxiety 
that is quite unfair It is legitimate to suspect 
that the " very alarming experience when over 
the St Lawrence River ” with RlOO nearly result^ 
m a similar tragedy The chafing of the gas bags 
and their consequent excessive leaking and weaken¬ 
ing was the result of reducing the dearanoes 
between them and the frames to an amount tbat 
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was less than the deedgners originally thought safe 
This was only necessary m order that the long 
flight to India might be undertaken The mtro- 
jdnction of the extra length must have made some 
^difference m the handling of the controls, which 
could only have been mastered by the several 
watches of helmsmen after a long senes of flights 
in all kinds of weather, under the easier oondi 
tions of mental strain that would prevail on an 
ordinary practice flight, m daybght, over famihar 
country, and without distinguished passengers on 
board 

The question of the time taken to swing the 
controlling surfaces over by hand appears to need 
very full investigation The servo-assisted con¬ 
trols were removed in order to save weight, only 
after what would certainly have been full con¬ 
sideration of all the circumstances It should be 
possible to deal with this problem by some sys¬ 
tem of gyroscope control which would anticipate 
movements of the ship’s bulk from the normal, 
rather than wait for these to be read by a helmsman 
and then corrected, even with mechanical assist¬ 
ance 

All ballast should be capable of bemg jettisoned 
immediately by the person m charge m the control 
room Such decisions have to be made and acted 
upon instantaneously If it is of any value to 
release the contents of a certam tank, that value 
IS largely nullified if the commander has to come 
to the decision some minutes beforehand, in order 
to dispatch a man to perform the operation 

The teohmque of emergency landmg on the 
ground or water should be developed as part of 
the routme handhng There does not appear to 
iiave been any concerted action of this kmd m 
this case The handling of the ship m the last 
dip was obviously correct, and established the com¬ 
petence of those in charge at the tune beyond 
all question, and but for the failure to release the 
front ballast m time, she would probably have 
gently stranded m a horizontal attitude It is sig¬ 
nificant, however, that both Disley and Church, 
who were called upon to perform the vital opera¬ 
tions of cutting off the electnc current and releas¬ 
ing the emergency ballast respectively, were off 
duty at the tune, and would probably not have 
been so luckily available had the accident not have 
happened immediately alter the changing of the 
^tch That it is possible to land a large airship 
on the ground under normal conditions, as would 
prevail when doing such manoeuvres for practice, 
has been proved by the Oraf Zeppelin upon many 
'^casiona 
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The broader question as to the advisability of 
continuing airship development at all, also must 
be considered Here we cannot lose sight of the 
fact that there are two distinct outlooks, the war 
and the commercial uses It is certam that for 
patrollmg the high seas the airship is quicker, 
cheaper, and has a wider range of vision than 
any surface vessel Its flying range is also greater 
than any heavier-than air craft Its relative 
unwieldiness, and consequent vulnerabihty to 
attack, must be put on the opposite side of the 
scale in judging its usefulness, but the exact 
balance between these cannot be judged by the 
layman Ifc is certain that the distmctly naval 
type of airship development was only given up 
for reasons of economy, and the oontmued interest 
of the fighting services in them is proved by the 
fact that experiments upon releasing and piokmg 
up of fighting aeroplanes from airships have been 
earned out quite recently 

Commercially, it is certain that their large size 
gives them an advantage over heavier than-air 
craft from the pomt of view of passengers’ comfort, 
both for steadiness and room to move about 
The relatively small aeroplane will always be at a 
disadvantage m this respect, as even if worked 
m relays, the passengers’ physical endurance will 
place a defimte limitation upon the length of 
journey that they can undertake On the other 
hand, it is equally certam that until experience 
has proved that such a holocaust as the loss of 
ElOl 18 no longer to be feared, insurance rates 
alone would make the use of airships commercially 
impossible 

There is a school of thought that now feels that 
we have contributed our quota to airship develop¬ 
ment for the present, and as larger airships are 
bemg built in the Umted States, and projected m 
Germany, we might stand aside and watch those 
for a period There are points in favour of this 
outlook, m that it is impossible to hide general 
results that are attorned, even if it is desired to do 
BO, a state of affairs that there is happily no reason 
to anticipate at the present On the other hand, 
there is that somewhat intangible confidence 
that comes with actual expenence m design, 
building, or handling, that no mterchange of 
wntten matter can ever give to a personnel It 
has been announced that a Government statement 
on pohey with regard to airship development m 
Great Britain is imminent The pomta we have 
raised should be given due weight with oonsidera- 
iiions of economy, unemployment, and other more 
widely appreciated aspects of the problem 
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Constructive Excavation 

The Palace of Minos a Comparative AccowU of the 
Stuxesstve Stages of the Early Cretan Civilization 
as illustrated bi^ the Discoveries at Knossos By 
Sir Arthur Kvans Vul 3 The Great Transt 
twnal Age in the Northern and Eastern Sections of 
the Palace the most Brilliant Records of Minoan 
Art and the Evidences of an Advanced Religion 
Pp XXIV + 525 + 24 plates (London Mac¬ 
millan and Co , Ltd , 193<)) 105^ net 

S IR ARTHUR EVANS began to excavate at 
Knoeaos in the winter of 1H99~1900, and his 
annual campaigns have been almost without inter¬ 
mission, except during the War The first volume 
of this account of the results appeared in 1921, the 
second m 1928 , and there is still to he a fourth, and 
the much-needed index besides Even this, how¬ 
ever, apparently, will only bring the story of the 
Palace down to the moment of its destruction 
What happened after that “final catastrophe” is 
nevertheless part of the history of the site, and an 
important phase in the transition from Mmoan to 
classical Greek civihsation and it is to be hoped 
that, in some way or other, the very large mass of 
evidence which the site affords may eventually be 
made available, however inferior m artistic per¬ 
formance the later occupants may have been 
The account of the successive systems of Mmoan 
wnting, to which occasional allusion is made here, 
IS likewise reserved for the second and third volumes 
of “ Scnpta Minoa of which the first was pub- 
hshetl in 1909 

Following the oonvement general programme, 
adopted in vol 2, of an orderly progress through 
the Palace buildings, the present instalment leads 
us first (§§ 68 74) through the ” North west Insula ”, 
north of the central court and west of the seaward 
entrance , next (§§ 76-7) to the ” North Entrance ” 
itself, with its flanking porticoes and fragmentary 
reliefs of bull-hunting scenes , and then southwaids 
along the east side of the central court, past the 
” East Postern ” (§§ 78-9), and ” Comdor, Portico, 
and Stairs ” (§ 80), into the ” Domestic Quarter ” 
(§§ 81-2) with its ” Hall of the Double Axes ” (§ 83), 
” Queen’s Megaron ” (§ 84) and ” East Treasury ” 
(§§ 86-7) finally (§§ 88-9) the construction and rehef- 
fresco decoration of the ” Great Hall ” take us 
above the “ Domestic Quarter ” back to the level of 
the Central Court For the whole of this eastern 
wing of the Palace lay deeply plunged in the steep 
eastern slope of the neohthic ‘ tell ’ on and around 
which the later structures were accumulated a 
protected position which accounts m great measure 
No 3208, Vol 127] 


for the remarkable state of preservation m which 
the lower floors were found Of the “ Great Hall 
indeed, only a few blocks can be identified , but 
this stood on top of no less than four stones ofi 
comdors and chambers, connected by staircases, 
ventilated and fairly well illuminated by light-wells, 
and supphed by gravity with water from cisterns 
or conduits somewhere up aloft 

It 18 necessary to insist on this elaboration of 
structure to appreciate the extent to which excava¬ 
tion has had to be supplemented here by thorough 
and durable reconstruction Minoan builders made 
much use of timber framing as well os of posts, 
hntels, jambs, and floor joists When the Palace 
was wrecked, these lasted long enough to allow 
ramwash and debns to fill completely the lower 
rooms and a good part of the first floor But m 
time decay set in , floor slabs settled down on the 
fiUmg below them , but lintels and timber-courses 
left cavities and disintegrated walling, which only 
remained erect because it could not fall sideways 
The risks, as well as the problems, of excavation 
must have been serious , and it was only when the 
same Cretan climate began to attack modem sub¬ 
stitutes, that timber gave place to iron girders, and 
iron m turn to ferro-concrete (p 288), strong enough, 
os the event showed, to resist even so sever© 
earthquake as that of 1926 Through this chaptSt 
of accidents, Knossos opens a new period of the 
scientific exploration of antiquity, and Minoan 
civilisation becomes appreciable as an orgOmo 
whole, as Graeco Roman life is revealed in the 
nuovi scavi at Pompeii 

These architectural discoveries are, however, only 
the plot or framework of the narrative Borrowing 
a literary technique, rather from saga than from 
the modem novel—for the topics and episodes 
outnumber those of the ” Old Wives’ Tale ”—Sir 
Arthur Evans has succeeded with remarkable 
ingenuity in commumcatmg, as he leads us round 
his Palace, the kind of incidental commentary on 
the contents, as well as the framework, which a 
Minoan occupant and connoisseur might have given 
to a guest from contemporary Mycence Room by 
room, something strikes the attention—as it struck 
the spade—and halts the party In the “ Comer 
Sanctuary (§ 69) it is the spiral fresco on the 
ceiling and the hfehke miniature pamtmg on the 
walls, earher, of course, than the furmture, which 
has been accumulated gradually smoe the room was 
last decorated and this leads on to danoe-soenes 
and occasions for daUoing, through the ages, to the 
i perUozdhs and aigands which they are going to dance 
I in Cretan villages in the twentieth century—and 
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with much the same song accompaniment, for all 
its Venetian name, and so on to siege scenes and 
the silver cup from Mycenje , to comparison be- 
ween fresco painting and the ‘ metal painting ’ of 
Ae ‘ hon-dagger and the Homeric ‘ Shield of 
Achilles ’ , to religious scenes and the ‘ Ring of 
Nestor ’ 

Through all this, one i-ecurrent thought leads on 
to the supremo instance of such dependence of 
Minoan bxjaul^r\e and klein kunsi on inspiration 
from the Palace frescoes and rehofs, namely, the 
hull huntmg scones of the North Entrance, all but 
vanished, yet perpetuated in the ‘ Vapluo cups * 
^§75) and the British Museum’s fragments from the 
Treasury of Atreus (§ 76) , and we come to know 
what IS lost, the more vividly, through discussion 
(§ 77) of the technique of the Mmoan ‘ tauroador 
so far beyond that of modern ‘ rodeo * exjierts, 
yet surely vouched for by the consentient e\ idence 
of scores of episodes, on gems and other works 
of popular art Theie is still a good deal to be 
made out about the details Figs 160 and 158, 
for example, tell more than even Sii Arthui hits 
seen 

vSimilarly, the wonderful ivory figures from the 
“ East Treasury ” (§§ 86-7) lead to reconstruction of 
what must have been a superb Minoan plaything— 
if indeed it was not of more solemn use—and to the 
identification of the Boston Gcxldess ” and her 
‘ migrated ’ Boy God, as central pieces from this 
composition Without necessarily accepting all 
that IS suggested about the older matriarchal 
stage of social development ”, we have here, at a 
very high power, religious lieliefs and feehngs 
about the order of Nature and its meamng for 
sot lal beings , and remarkable anticijiations of 
elements and incidents in Christian legend, to 
which, as might almost have been foretold, the 
mysterious gold nngs of Thisb6 are prmcipal con¬ 
tributors To the history of these nngs, Sir Arthur 
has a httle more to add (p 471), and a notable 
corroboration of one of the queerest of the topics on 
them He has also valuable confirmation (p 420) 
of the authenticity of the “ Fitzwilham Lady , if 
her actual bully-beef complexion was meant to be 
powdered and rouged Will Sir Arthur essay re¬ 
construction hero too ? 

It IS onl} because such a volume as this is not 
likely to be reprinted that a few ahps of the pen are 
loted m conclusion On p 258 (1 6 from bottom) 
‘ later ” should be “ eorher ” , on p 289, n 

N W ” seems required by the context, on p 183 
I, “ 1906 should be “ 1896 ” p 323, convex ” 
<lutmg should be “ concave ’’, p 386, the monolith 
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bathroom is at Tiryns, not MyoenaB, p 391, 
“ Margaret ” should be “ Harriet ” , p 439. 1 40, 
“ of *’ should be by ” , p 626, 1 23, “ about ** 
should be “ above ” and Eig 307 is more nearly 
double than treble scale John L Myres 


Geological Survey of the Scottish 
Coalfields 

Oeological Survey, Scotland The Economic Geology 
of the Ayrshire Coalfields Area 3 Ayr, Prest¬ 
wick, Mauchline, Cumnock, and Muirkirk By 
V A Eylcs J B Simpson, and A C MacGregor 
Pp vm4'175+3 plates (Edinburgh and Lon 
don H M Stationery Office, 1930 ) 4^ net 

HE Geological Survey of Scotland is contiiimiig 
the excellent work which it has commenced 
in issuing memoirs destnbmg in detail the geology 
of the districts of economic importance, more par¬ 
ticularly of the various coalfields Whatevei faults 
may be found with this work of the Survey, it 
cannot he accused of undue haste, for the im 
mediate precursora c)f the present volume were 
published so fai back as 1926 The present memoir 
18 the third of the senes which has beea issued 
under the general title “ Economic Geology of the 
A 3 T 8 hire Coalfields The first two of those dealt 
with north Ayrshire, whilst the present volume deals 
with the northerly portion of cential Ayrshire 
The work is very complete , the fimt chapter is 
a general one dealing with the general geological 
succession of the area and giving a sketch of the 
geology of the district It is shown that although 
important coal seams occur in the Carboniferous 
Limestone, more especially in the central group of 
the three into which this senes is divisible, the 
most important division from the o< onoraic point 
of view consists of the Coal Measures These 
are divided mto two groups, the so called barren 
red measures and the productive measures, which 
overlie the former group In these red measures, 
coal 18 practically absent, except foi a few thin 
seams towards the base of the group Its dark 
beds, frequently dark red or purple as their name 
imphes, form a very distinct contrast to the grey, 
or at any rate bght coloured, beds of the productive 
coal measures The New Red Sandstone overlying 
the barmi red measures is briefly described, os 
also are various mtnisive igneous rocks, whilst the 
superficial recent deposits are bnefly leferred to 
It may be noted that this prebminary chapter 
closes with a few histoncal notes of very decided 
interest in the economic history of Great Bntain 
The next chapter desonbes the Pre Carboniferous 
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rockn, name]\, tho Silurian and Old Red Sand 
stone , and the folhming chapter is devoted to the 
OalciftrouH Saiulstotie, which here forms the lower 
part of the C’arhoniferous senes The next four 
chapters describe in detail the (Virhoniferous Lime 
stone senes iii different portions of the area dis 
euKsed, dccsciiliing in detail the Lovvei and Upper 
Limestone ^^IOup and moie particnJarlv the Lime 
stone (’oal each section The presence of 

iionstone is more than once referled to but it is, 
unfoitunatciv, only too evident from the dcsciip 
tions 1^1 veil that tlic ironstone of this portion of 
the coalfield is practically woiked out The next 
chapter describes the Millstone (Tpit in quite sufii 
(lent detail, and the next five chapters are devoted 
again to a desdiption of the (Wl Measurers in 
various sections of the area here discussed sjiccial 
caie l>eing taken to descnla the igneous intnisions 
in eac li ease 

The following chapter iJeals with a veiy inteiest 
ing ‘subject, namelv, the Permian locks of the 
Mauchline Basin and the coalfield concealed under 
those locks The authors conclude that theic is no 
doubt that a ver^ large field of unwoikcd coal 
exists within the coal measiues coneealcd beneath 
the Ptimian rocks, and that it is very probable 
that three impoitaiit scams cKcur in workable 
thickness thioughoul the greatei part of this con 
eealed coalheld It is shown that all the seams are 
likely to l>e thickest in the south east, where they 
ho at distinctly greater depths than at the other 
end of the coalfield Tlie authors consider the 
jjosMihility of some of the coal being more oi less 
burnt by igiiecjiis locks , but hold that the chances 
of tluiir being tlius burnt are considerably less on 
the east and noith sides tlian on the western side, 
and they theiefore cone hide that it will probably 
be more profitable to open this concealed coalfield 
from the south east ratlier than from the north w est 

There is a ver;y short c haptcr dealing with super 
ficial cltposits which are here of very little import 
ance , wlnlst a final chapter is devoted to other 
mineials of economic im|x>rtanee, namely, building 
stones, road stones, etc , cla^s of various kinds, 
baiytes, ores of lead, non, copjxii, and antimony, 
and grajihite, whilst finally a few words are devoted 
to what has been desenbed as a dejx)sit of china 
clay Tt can onlv l>e said that this last section rivals 
the famous chapter on “ Snakes in Ireland ’ In 
an ap|)endix there is a short glossary of the mining 
and technical tenns used jn this memoir, which 
will no doubt be found usefid It may, however, 
Iw suggeeted that a comprehensive glossary dealing 
with the whole senes of the Ayrshire coalfields. 
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or even with the whole of the Scottish coalfields, 
might l>o preferable, would save a large amount of 
needless repetition, and would probably be more 
generally useful 

Like the rest of the senes, this volume is well 
prejmred and illustrated by a number of plates 
and figures The work was undoubtedly worth 
waiting fcjr , but it is diffieult to see why the |>enod 
of waiting should have been so prolroeted 

Blast Furnace Practice 

Blast Fumac^i Pmr/icc By ITed Ulemcnts Vol 

2 De^t(jn of Plant and Equipnip^vt Pp 501) Vol 

3 Operaiw?! and PmUicts Pp 4(K) (Lon¬ 
don Ernest Bciin,Ltd , 1020 ) fiSs net each vol 

ITH the publication of these two massive 
volumes, Mr t^lements has completed the 
task which he set himself, of piesenting a complete 
account of modern blast fianare practice basixl on 
a comparison 1 h tween the jirincipal jiiants in (Iroat 
Britain and abioad The amount of laboui in- 
voIvcmI has been vciy great, and all metall in gists 
must be grateful for the mass of data thus made 
available, and for the pains taken by the author to 
present them in the form of tablej^ and diagrams 
The folding tables containcHl in pockets at the end 
of each volume in themselves lejircscnt an enormous 
labour, and provide a compithensivo survey of 
existing j>ractice Such surve\ s aie naturally soon 
out of date, as furnaces are continually being re¬ 
built, and some alteration of prat tice is suio to occur 
On the whole, howevei, blast furnace practice re¬ 
mains, except for minor details, comparatively 
unchanged ovei long jieiiods, although practice 
in different countries varies widely Moreover, in 
spite of the frequent annouruements of the success 
of various direct methods which are to sujieisetle 
the blast furnatc, there is no immediate intlication 
of iron oi steel being made from the ore m any sub¬ 
stantial quantity without passing through this ap¬ 
parently crude hut nevertheless efficient apparatus 
This work, therefore, the most complete yet at- 
tc'mpted on the subject, is likely to bo useful for 
years to come 

The second volume is concerned with the actual 
construction of the furnace, the character of the 
lining, the appliances for charging and for hand¬ 
ling the iron and slag, and also with the subject 
of the blast and the stovers and blowing engines 
The drying of the blast, by means of silica 
gel, which one might expect to find here, waa 
actually described in the first volume There is, 
indeed, a certain arbitianness m the arrangement 
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of the matter, and as each volume has a separate 
index, it occasionally needs a httle trouble to find 
information on a point which does not have a 
chapter to itself The third volume, for example, 
bpens with chapters on the calculation of the 
burden and on the control of temperatuies, followed 
by others on operating problems, but chapters on 
economics and on such minor subjects as the pro¬ 
vision of ambulances and welfare work arc inter 
posed between these and the later amounts of the 
cleaning of blast furnace gas and the utilisation of 
by-pro<iuct8 Within the limits of each chapter, 
howevci, the arrangement of the matter is usually 
logical, and the expression is clear thioughout, the 
wntmg licing pleasantly free from the jargon too 
commonly found m laKiks on a highly ttchmeal 
subject The admirably clear diagrams, again, are 
a feature which cannot l>e too highly ct)mmcnde4l 
As was remarked in the review of the first volume, 
the weakest part of the work is its treatment of the 
chemical leactions in the furnace This defect is 
also seen in the last volume, in the account of the 
use of slag for the raanufactuie of cement, where it 
would have been interesting to see references to 
mcHlern work on the nature of cements, on whic h a 
very oxUmsivo literature exists The utilisation of 
slag IS a subject of great importance Where the 
texture of the slag is such as to make it suitable foi 
use in tar macadam roads the problem has been 
solved, but not all blast furnace slags have such a 
texture, and the manufactuie of cement jirovides a 
possible outlet, the high qualities of a iirojieil^^ made 
blast furnace Portland cement havung been amply 
demonstrated 

Chemists should find much to interest them in a 
study of the lilast furnace, in which a numlitr of 
balanced reactions of a complex kind pioceed con 
tinuoiisly on an enormous scale The work of Bunsen, 
Playfair and Lowthian Bell placed that study on a 
scientific basis, but it has been strangely neglected 
since, although many laboratory studies of the 
simpler leactions between the oxides of iron and 
those of carbon have been undertaken The recent 
work of Bone has shown how remarkable are some 
of the reactions, and how fully they deserve the 
ittention of chemists The elaborate treatise of 
(dements will furnish them with ample information 
as to the conditions under which those reactions 
proceed on the large scale, and much that is sug- 

f iestive should be found in its pages The prac 
ical metallurgist, on the other hand, will value a 
work which, if showing some minor defects, has the 
threat merits of clear presentation and remarkable 
t horoughness C H D 
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Photograph Inches Prafctikum fUr Mediziner nnd 
Naturivi-s*ienftchafiler Heiausgegebeu von Dr 

Alfred Hay Pp x f 531 + 3 Tafcln (Wien 
tfulius Spnngei, 1930 ) 31) gold marks 

Tins handbook is the work of sixteen contnbutors, 
each dealing with some application of photography 
in nedical and semi medical work The range 
covered is ver\ considtiable and dealt with in great 
detail The illustrations aie very well reproduced, 
as might lie exjiectcd m such a book, but do not 
occupy an undue propoitioii of the space It is 
sometimes urged against jihotograjihic recording 
that the final result often exaggerates unwanted 
detail and suppresses the points lequiied It is 
true that the camera and plate arc not capable of 
selecting intelligently what the observer wants, but 
a study of this volume shows that a great deal can 
be done to attain this end 

Besides chapters devoted to lecord work pure 
and simple, such subjects as the electrocardiograph, 
the photographic reiouiing of must It movements, 
and the pilotograpine side of X ray work are dealt 
with 

The work is conceined jinnianly with medicine 
and tlu related sciences and indeed it is lathcr 
difiicult to justify the ‘ NatnrwisHcnHchaftler ” of 
the title This is appaiently the reason foi there 
being no mention of the photographic plate as a 
measunng instiument I'he teahniqiie of photo¬ 
graphic photometry is vor> (omplex as so many 
precautions are essential before the dcnsitv of the 
image can he iched on as a measure of the intensity 
of the incident radiation 

The volume is essential!}' a practical handbook 
for use as reference, but the two first chapters are 
devoted to the optical basis of the caraeia ancl the 
physual and (heniKal projHities of the hght sensi¬ 
tive material resjiectively The litUr is wiitten 
from a piactical point of view, and is little more 
than a senes of directions No attempt is made to 
explain the reactions of silvet bromuh* which have 
been discovertsl in rtcent research This is to bo 
regretted, as much of this work throws considerable 
light on the questions of exposure, dev elopmc rit, etc 
Photography lias developed so long on purely 
empineal lines that it is still not realised that there 
IS a substantial basis of theoietical knowledge which 
can bo of value m most practical applications 

A Practical Treatiae on Single ami Multi Stage 
(^entnfvgal Pumjin By Raymond Defeld 
Translated by C W Olhver Pp x+221+42 
plates (J^ndon (’hapraan and Hall, Ltd , 
1930) 21^ net 

To the Bntish manufacturer of centrifugal pumps, 
as well as to the stiulent who is specialising m the 
subject, the appearance of the translation of a 
volume written by a leading technical oftjcial of a 
well-known Continental firm can scarce!} fail to be 
of interest, if only for the opportunity it should 
afford of comparing Bntish and foreign practice in 
various points of detail and design The author 
la chief engineer of the Ateliers de Constnictions 
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filectnques de Charleroi, more commonly known as 
the A C E C , and he la also profcjssor of hydraulics 
at the University of Chaileroi two outstanding 
qualifications which should admirably equip him for 
t lie preparation of a manual of sound practical value 
The translator's preface claims that Prof Defeld 
has made a life study of the problems connected 
with centrifugal pumps So much, mdeed, may bo 
readily conceiled, and the volume is welcome as the 
contribution of an ocknowleilged expert It is re¬ 
ceived as a standard work in Belgian universities 
At the sattio time, without licing unduly captious, 
perhaps we may be permitted to suggest that, as a 
treatise, the treatment is somewhat uneven and the 
style concise to the point of abruptness The book, 
in fact, may not inaptly be desciuied as a sjiecialiBod 
note book, better suited foi reference purposes to 
the expert and advanced student than for guidance 
to the Iwgimier, despite the fact that the leading 
principles of the subject are demonstrated, though 
somewhat summarily, in the early chapters As 
might be expected (though the feature has obvious 
drawbacks), the illustrations, which are very pro 
fuse and not free from redundancy, are chiefly 
drawn from tlio prcxlucts and installations of 
the A C E (' The translator has provided what 
st'ems to be a very satisfactoiy rendering, and the 
publishers have produced an attractive volume 

B C 

Qrundkigen der Anxilysta {das Rechyien mil ganzen, 
raitonalen, irraitonaUn^ komplejcen ZaMen) Er- 
ganzung zu den Lehrbiichern der Differential und 
Iniegralrechnung Von Prof Edmund Landau 
Pp xiv +134 (Leipzig Akodemischo Verlags- 
gesellschaft m b H , 1930 ) 9 80 gold marks 

Many books on analysis liave an mtioductory 
chapter on the elementary theory of number, but 
it is rarely sufficioatlv detailed to provide a com¬ 
plete logical account based on a few clearly stated 
axioms The present work by the eminent professor 
of mathematics at the University of Gottingen 
occupies a unique position in so far as it aims at 
giving a rigorous and complete deduction of the 
properties of numbers, up to and including complex 
numliers, from the five axioms of Peano, and that, 
too, by elementary methods, such as a student 
should bo able to understand at an early stage Of 
his iimversity course 

There are five chapters, dealing m succession with 
natural numbers, fractions, sections (JScknittf), real 
numbers, and complex numbers Each chapter 
gives, in strictly logical order, the definitions and 
propositions requisite for the proofs of the theorems 
concerning the application of the fundamental 
arithmetical operations of ordering, addition, and 
multiplication to the numbers with which it is 
concerned The last chapter, in addition, gives the 
dofimtions and theorems relating to subtraction 
and division and to sums, products, and powers of 
complex numbers The j^ook undoubtemy fills a 
gap m the list of mathematical books, and should 
prove exceedingly useful to every reader who feels 
the need of a clear and rigorous foundation for 
mathematical analysis 
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Systematic Crystallography an Essay on Crystal 
Description, Chissific^ton and Identification By 
T V Barker Pp xi + 116 (London Thomas 
Murby and Co , 1930 ) 7^ fid net 
It is clearly dosnable, whether one looks forwart^ 
to the use of gomometnc methods as an everyday 
means of identification or not, that a research worker 
in one laboratory should issue the results of his 
study in exactly the same form as an independent 
woiker in another But in the anorthic system, 
the odds against an identical treatment, even m 
relatively simple cases, are at least fifty to one 
Yet it requires only a bttle care in the choice of 
the simplest possible indices, aided by a few rules 
and conventions no more unreasonable or difficult 
to remember than the convention that the axial 
angle /i of a raorioclinic crystal is the obtuse 
angle, and the odds may Iw leversed The 
necessary rules, and the method of their apph- 
cation, Dr Barker has set forth clearly Once 
given the uniformity of description which would be 
consequent on a universal adoption of this system, 
the pieparation of doteiminative tables of crystals, 
classified by their angles and symmetry, is rela 
tively simple, and a specimen of such a table is 
given, covering some himdred substances That 
such tables are of practical value is shown by 
Dr Barker’s successful identification of mne sub¬ 
stances chosen from this hundred, by their aid 
alone It is perhaps not too much to suggest that 
it 18 the duty of e\ery crystallographer to study 
and adopt the proposed conventions—or to put 
forward better ones instead 

Air Ministry Meteorological Office British Rain¬ 
fall 1929 the Sixty ninth Annual Volume of the 
British Rainfall Organization Report on the 
Distribution of Ram in Space and Time over the 
British Isles during the Year 1929, as recorded 
by over 5000 Observers in Great Britain and 
Ireland (M 0 325 ) Issued by the Authonty 
of the Meteorological Committee Pp xix + 298 
+ 4 plates (London H M Stationery Office, 
1930) 15« net 

Tins volume, the sixty mnth of a valuable senes, 
gives a full account of the rainfall of the year 
1929 on the basis of records from 6180 stations 
It includes maps, tables, and descnptive matter 
showing the distribution of rainfall each month 
and for the whole year and its relation to the aver¬ 
age, together with studies of heavy falls of ram 
on particular days, of the number of days with 
ram, and of well marked ^Ils of wet and dry 
weather duniig the year There are also records 
of evaporation and of percolation through the soil 
The period from January to September was drier 
than any similar period in the last sixty years, 
but that from October to December was the wettest 
on record for the penod In fact, an enormous 
quantity of ram fell dunng this ponod in the 
south-west of England and South Wales 
A short article at the end of the volume deals 
with the rainfall of Pembrokeshire, and there is 
another special article on the shielding of ram 
gauges. 
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Letters to the Editor 

[The Editor does not hold htmself responsible for 
opinums expressed by hts correspondents Neither 

; can he undertake to return^ nor to correspond with 
the ivrUers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous commumcations ] 

Maitnetlc Hysteresis on Weber's Theory 

In his recent valuable review of the development 
t)f the subject of magnetism m discontinuous moilia * 
Prof McKoehan makes the statement that the theory, 
as given in the papers to which ho is there referring, 
“ makes no provision for that magnetic hysteresis 
which 18 the distinguishing feature of forromagnot 
ism This statement is literally quite correct in so 



fai as there was no attempt made m those jiapcji’s to 
deal with the subject of hysteresis But it would be 
niisleadmg if it were taken to imply that Wober’s 
theory cannot give an account of the phenomena of 
liysteresis The existence of directions of equilibrium 
for mapietisation, alternately stable and unstable, 
under the Weberian internal hold, compel jihonornona 
of that type 

A complete diHCussion, even for the most important 
< use of cubic crystals only, though of great interest, 
would be unsuited to the columns of Nature, yet 
Hufficient evidence os tn the general validity of the 



theory may be afforded by the accompanying dia 
grams, which refer to magnetisation parallel to a face 
iplane of a cubic crystal 

Fig 1 shows a simple geometrical construction 
which IS applicable to this case The two circles have 
>a<hi 1 and h respectively, where h is the magnitude 
' the external field expressed in tefms of the maximum 
^^alue, taken as the unit of field stiength, of that 
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component of the internal field which is transverse 
to the direction of magnetisation The lines PQR, 
ABC, and Oh are all drawn in the direction of mag¬ 
netisation, and OS is m the direction of a crystallme 
axis of stable magnetisation If hOS and DBA 
— 4(^, while OC IS m the direction of the external field, 
with COS the construction gives OGA —9^-9, and 
correH|)onds to stable magnetisation DB^ representa 
the internal held, the component MB' of which la 



balaiu e<l by the i omponont MB of the external field 
OM gives the fractional magnetiHation. o-, in the 
direction of the extomul field If h be increased so 
that Of' becomes OB, we iiave “ir/8, and instability 
IS just reached 

In Fig 2 the (urve of magnotisatioii B‘iOCD is 
shown tor the coses 0^ <) ancl -ir/4, the fMpmtion 

being 

h -4a(I - 2(^2) 

The curve for the reverse held is also shown Un 
stable stretches are dotted and the hysteresis loop is 
'iBCD So long as h reinauis less ttian 1 1, fiystoresis 
does not apfiear 

]n Iig 3 similar dat.a are exhibits! undei the 
condition -t' 8 tlie ec|uation being 




-8t2(1 


So long as I no luHtoresis appeals If 

h > 1 < i 4(i6 appioximatelVj ttie tiysteresis loop is 
bard, and the magnetisation osullutes in clirection 
bot>^ecu the t^^o mutually perpendicular axes 
0 0, 9 nl2 If h exceeds the preceding uppei limit, 

the hysteresis loop BADC is described, and the 
diro< tioii of magnetisation osc illutes betw ecu 0 0 and 

9 -IT 

Thiwo results a]>[)ly under the proHumi>tioiiH that 
there aie no thermal motions, and that the atomic 
magnets ean bo regarded as ideal 

W PFr)I)l^ 

Fmveisity t’oUege Dundee, 

Mar 21 


' Kf view of Modt rii H 1910 p 492 


Absorption Spectra of Saturated Chlorides of 
Multivalent Elements 

Franck and his co workers have shown that the 
vapours of alkali halides show n continuous ubsoryi 
tion spectrum bogiiming from a long wave length 
limit and extending towanls the ultra violet He 
interpreted the absorption spectrum as follows if 
we take a substance like sodium chloride the valency 
electron of Na in the normal state raa^ be supposed 
to pass over completely h) Cl and the combination 
c oUBists of Na*'CI‘ Such a combination is called lonu 
When light falls on sodium chloride vapour, the electron 
passes over from ( 1" to Na^, the molecule thus splitting 
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into Na and (1 1 ? ranck obtains the heat of formation 

Q of NaOl from atomic Na and atomic Ci with the 
aid of a Born cycle and hnds that Q ~Nhp whore p ~ fre 
qnency of the iMigiimmg of continuous ab 8 or|ition 

The absorption sptM tra ol saturatcMl halides of 
multivalent element^ have been stiuhod in this 
lab<jratory lor some tune past, and yield results of 
general intorost The chlorides of totravalent ele 
monts, SiCl^, TiCM*, and SnCl 4 , aie tho easiest 

to mvestiKate, because they are usually fluid, and 
vapoui can bo obtained with tho greatest ease 
Wo found generally that thtMHO (blondes, like sodium 
chloride, give a contmuouh absoiption begnmmg from 
a long wy-ve length Imiit and extending towards the 
ultia violet 

At first the fiw(uency of tho beginning of absoip 
tion s(?emod to iuivc^ no connexion with the heat of 
fomiatum m tho j)iO( ess M i 4{d - MV\^ fQ, but it 
turned out ultimately that Nhv-QI4: Thus to 
take a deiinito example, in bnClj tho value of Q m the 
pnx esH hn ^ 4Cl SnCl^ i Q is found to be 300 gm cal , 
while the absoiption spectrum liegins from \ c J800, 
coiresponding to 7 4 gin ral , winch is about | (400) 
In ( ( I 4 absoiotion begins at ( \ - 2400 < 01 responding 
to 118 gm cal , while Q is noaily four times as huge, 
namely 404 grn cal , ]>i()vidtMl the h< at of vaporisation 
18 taken P) be 282 gin t al us j>io))osod bv hajans 

Ihe e\[>lanatum is (piito simple ^riie toui ( hlorino 
atoms may be supposed to be s^ mmetncallv distri 
bated about carbon or tin and the whole omag> ot 
fonniition is (Mpially sliarcxl by tlio foui ( hloniu atoms 
Tho effect of liglit is to leinove tlie election from one 
Cl ion to the (Uibon shell, tlius splitting ( CI 4 mtti 
anti ( I 

Idle Halation ma\ be o\pe( tt d U) begdierally tiue 
The vapoui el the satiuatcd halitle ot un nvaknt 
atom is oxiMctcd to show boginning of continuous 
absoiption at p Q,nh wiiorc Q is the hi at of foiina 
tion 111 tiu' fuo( t»Hs (3/) T a(( 1) ( U(1„) \ Q Jt can bo 

allown tiom coiisulorations of a Bom c>clo that 


HO that Qn \Ih\ 1 I — 

whoKi ['/]i”(<ls) lUClJt/i' 


Dti heat of d(x omposition of Cl , and A 1 / A i/< 
uio tlu5 heats ol sublimation of the element nntl 
tlie (hlojide nspe<ti\el> d hese ai(^ V(iv often 
not known ihit Messx-s Did) and Mahanti m tins 
laboiatoiv have extoiulod tho investigation to the 
magnesium and aliiinmium halides (divalent and 
trivaU'Ut) and have fomul gooil agieomont with 
tliooietically prodiotoil values fuovidod the assumed 
value** of AM^( U etc, which me > et lmknow^l, p»*ove 
p) be correct jpit no agieerneiit has been found m 
the f ase of l|g( U, wliuh seems to behave like IICI or 
Ag( I, winch according to Franck, do not < oufurm 
to the t\p(» (alletl lonu hmdmg, but to atom binding 

\ K Dptta 
M N Naha 


IMiv sical 1 aboiatoi y, 

4 nivts’Hitv of Allahahml, 
Mar 20 


Raman Spectra of Crystals 
T HAVT^ been mveatigatmg the Raman offext in a 
number of erystarls, using the^me method of excitation 
which provxni to be paitic ulrfily sue cessful with gases ^ 
Idle pninni-v some e eonsists of a jw^werful water cooled 
more ur\ aic which gives an extremolv intense and 
sharp resoiianct^ hue X2537 The» advantages of this 
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method arc (1) the ratio of the intensity of the line 
X2537 to the other mercury lines m the ultra violet is 
so laige that m a spectrogram of moderate exposuie 
all the Raman linos are excited by the former raclia 
tion (2) a short exposure is reciuired (10 minutes to 
three hoius) , (3) a wide range of fre<iuency shiftfj 
18 available (about 20 000 cm"'), (4) tho exciting 
radiation c an be easily absorbed by a filter of meicury 
vapoui between the substance and tho phoUigrapine 
)»late, thus allowing tho observation of modified 
frecjUoncicH m the immediate neighbourhood of the 
jinmary line 

Tn the Raman sjiectra obtained by this method, 
many now faint lines are observed in almost any 
ciystal which has been tried and the intense lines 
can probably be measured with more accuiacy than 
has hithcito bi en done, 011 acccjunt of the large 
clispeision which it is jiossible to use But here I 
will lepoit only the most interesting n(>w features 
which nave been biought out 

I have succeeded in recording the Raman spoctia 
of fluoiite and lock salt, wliu h, so fai os I know had 
not been obseived befoie Muoiitc^ gives a Raman 
shift of 321 5 T 1 <m coiiesponding to an mfra red 
wave length of 31 1 winch jh in good agr(>em(nt 
with tlie wave length of the residual lays, 31 0 /w , 
and besides this, a gic:>u]) of lines of very large fie 
(pienc y shift, which will be consideied latei 

3'he Ramon Hjxctiurn of lock salt is voiv weak (an 
tight hour's’ uvposmc' was itMpined using a crystal 
6 cm thick) and hhows a very jieculiiir stiuctuie Jt 
consists of a continuous baud with fanlvsharji limits, 
t\tendiiig from about Ift'Sciu 'to305cin ' Within 
this band, a rather shaip lint ajqicars at 2i5 cm"* 
Rock salt, owing to tht simple stiucturo of its lattice, 
juisHcsses only one mfia fcmI ifflcHtion maximum nt 
52 5 g l^liiH dots not coincide at all with the fie 
cjueiicv of the Hainan lint 

A still inoie jieculiai phe^nomeuon is exhibited bv 
cult ite and fluoiitt riioso ciystals show, besides tho 
ordinal A Raman lines a group of lines with a veiy 
largo fretpIt nev shift, mut h laigei indeed than any 
which has been obscMVtHl so fai m the Raman effot t 
The following table gives tin nuineiical values of Ar 
in cm { 1 2 (Tn ') 


t hU Ito 

h luurin 

7270 3 

7255 S 

7U5 2 

7273 3 

7395 0 

7285 4 

7455 5 

7297 ti 


lliat these Haman lints ait itallv excitod by thci 
line X2537 and not by otbei lines of longei wave 
length, IS show^n by the fact that they disaj>|Toar on 
intjodiinng belwetv) the source and tlie crystal a 
H( reen wliiih absoibs the spectrum beyond X2700 
and tiansmits the stiong Raman linos XX29fi7, 3022, 
3125 31 Besidesthis tht irtietjuenc y different es from 
ilitse meicury lines do not agioc with any known 
Raman shifts 

The nt w lines are weak os compared with the strong 
Human lines of smaller fretpiency shift In the cose 
of talcitc, an exposuie of about 30 inmutos is lec^uirod 
to bring them out while one minute is enough for 
the stiongest line, Ap 1080 cm ' 

I have not btH^n able to Imd a reasonable explana 
tion for these Raman lines Tt is very unlikely that 
they should correspond to vibration fiequoncies of 
the ciystal since such high fundamental fiecpiencioa 
aio nevei fount! in molecules or crystals, even when 
(ontammg hyclrogen atoms, and the occurrence of 
higher hannonics in Raman effect without the lower 
harmonics showing at all seems oven more improbable 
I am rather inclined to attribute the new lines to 
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olectiorut tiunsitions, althouKh the existence of such 
levels m CaF, and CaCOg seems rather stranpte 

I may add that analogous Imes have been Iooke<l 
for unsureossfully m ice, quartz rock salt, gypsum, 
anhydrite areigomto, and bante 

F Rasfi’TI 

' Physical Labomtory of the University, 

Rome Mar 18 

* Hhytf Hf\ 34 367 l')30 Aeitif f Phyn 61, 5V*8 103() tfcirf 
ee 046 1930 

Liquid Drops on the Same Liquid Surface 

As a confirmation of L D Mahajan’s view that 
watPi IS a suitable luiiud for the formation of lirpjid 
drops floating on its own suiface ^ I can adduce two 
obrteivatiouH, the of v^huh is analogous to his 

ob8ei*vationH at Den Kund 

For several yeai-s I havt. had the opportunity of 
obseivmg such floating drojis of water in the Strait 
of Irogir (I'lHti), on (he seaboard of Jugoslavia 
(Adnatu Sea) When the sea is quite calm, the drops 
shipping fiom the oai blades and falling on the surface 
of tlie sea, sometimes thrriw out, from their tailing 
point, oru oi riuiie such floating drojis, whicli, after 
a quick motion last hu seviial seconds hiu ii diops 
sonu times spiay fium the acuto <iest of the fii-st of 
the lateial waves whuh ai < ompany a steann i in 
motion I'he tunpeiatme of the sea in such cases 
was ])n>babl\ 18 2^ (‘ 

Sia li floating (hops (jnimaiy) (an be prodiutsl in 
abundaiKe in the iollowing way from a no/zh 
with a small euciilai oiih(e a fiiu jet of wat< i issues 
with a moderat( vtlocitv and is falling on a siirfaie 
of wiitfi 1 he oidne should lie kept at sik h a height 



Hu ] VtliKltN of tffluv «0 0<iii 8er , liiluht of jtt, 0 7 I in 
rnliutlon 0 68 


above the suifact tliat (lie jet leaches i( m its in 
stability range wbic li lies lietweeii the plm e where its 
Vibrations originate and where it is resolved into 
diups Then fmin the ])oint of mculeace a gieat 
nianj floating drojm ai-e st^en moving in diffeient 
<lneclions, foimmg a legular fan like pattern The 
Velocities of (ftlux lange from some 250 cm /sk 
to a few nun /sec In the last case only single diops 
ifavo the oiifice and form on the surface—<»ither 
diiectlv or coalescing fiom two—untominonly large 
<lrops (by estimation uj) to ti mm ) which last about 
3 seconds In m\ expeiiments the diametei of the 
onfice wew 0 6 mm , while the luight of the falling 
jet was from 0 5 to 15 cm and they were performed 
at room ternperatuie 

The smaller the terminal angle of the jot or the 
greater the velocity of efflux the nailower is the fan 
of moving drops With faiily high velocities and 
rather small angles (about 46°) the fan grows narrower 
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to some 20’ 30° or gets reduced only to one ray of the 
drops In this cose, the gi'eator pait of the falling 
jot reflects m the plane of im idence and forms a low 
paiabola, consisting of dense drops, which, aftei a 
renewed fall on t<j the siu'face proceed m a straight 
direction In the case of veitieal or neaily vertical 
incidences and of velocities smaller than 120 (in /sec 
the tan of the drops < ompnses 300°, and the drops 
spray fan like in all diiections 

The avciage diameter of a chop is 2 mm It is 
smaller if the velocity of efflux w greater It lasts, 
on the average, 2 seconds Single diops, especially 



tiu J Ntlotitj uf edlux Hn 1 nu mm Ih I^ht ul Ihcjd 1 1 cm , 
rtiluftion 1)70 

thost wdiich ha\ { K^tunud fioiiilho wall of the \(>Hsel, 
lastcxl up (o 5 HHCoiids 

The ])liotographs icpiodu(C<l fioKwith have boon 
made Jiom a neaily vtitual position while the 
suitace of wrttei v\aH obli(iucl\ lit by tin sun oi arc 
light '1 liey repiiseiit these drops in motion (time of 
I xposuK 0 04 sec ) An aiiow shows the me idem e of 
light Kach (hop in motion showed above the dark 
bast as a jkikiI of parallel linos, wlucli coiiespoiids 
to the oplital images, as founed on the dioj) Three 
jiaiiilh) iiims itgularly (oiuspoud to olio (hop 
1 h( s(^ art' wdl seen on tbt drops whith move more 
oi less ])(i[)t milt ulailv to the iruidt^nt liglit On tht 
suk facing the souitt oi light there npptai two lines 
vt'iy luai each othii, while the thud is somewhat 
faithei awtiv Tluii ulativc lutfiisitus are ( hangt 
able Often, also tliti thud lino is double Riight 
hncs mar th(^ point of iiKidfrirt of the jt t usually 
show a ]K nodit al gianulation I liis tan be asciilied 
paitly to the vduations of the drop, owing to wim h 
it peiiodi(all> changes shufx jmitly to tJie jumpy 
motion burli gianulation is will shown on the 
undei exposed photogiaphs (Fig 2) I’hat these aie 
really drops, and not bubbles (an be seen from the 
fact that they throw a shadow on to the wJut(» part of 
tlie bottom of th( vt sst 1 

The above descubod plienorm^non can be shown by 
cxpeiiment with both (IisIiIIchI and tuf) wati i Sue 
(fss depends on the tnshness and cleanness of the 
surface of the watci used Fveii the least tracts of 
grciise make success impossible 'i’he veiy tou( h of 
the sulfate witli tht» fingers Ittssens the range and life 
of the (hops 

The diops aro not leflectod at the wall of the vessel 
itself, but leturn befoie coming to it Drops of small 
velocitv retain at a distance of nearly 1 cm from 
the wall of the vessel This distam e decieases with 
increase m the velocitv The dioj^s seem to letuni 
owing to tlic motion along the slope of the surface, 
whith slowlj^ ends m the angle of contact 

As to the oiigm of tins phenomenon it should be 
kept Ill mmil that the jet in its state of instability 
breaks up into drops on the vibrating surface at the 
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point of inculeiice Here the drops reflect in various 
azimuths, according to the momentary position of 
that part of the surface on to which they tall 

M ivATALtNl6 

Physics Institute, 

University of Zagreb, Jugoslavia, 

Mar 20 

' h D Hahajan, NATURfi, 126, 761 ]03O 

‘ M katallnid, ZrU f Phj/stJc 38 611 1926 


University Entrance Scholarships for Science 

I HAVE read witli gieat interest the recent corro 
sjHjndenco m the Times on science in scholarship 
exammations and the comments upon it m the lead 
ing article m Nattiuf of Mar 28 I should like to 
present a point of view rather different fniin any 
which have hitherto boon put forward and to support 
it by a number of facts which, m my opinion, have 
not yet received the attention which they deserve 
I believe that the sc lence specialist at school does 
devote a reasonable amount of time t<o literary sub 
jectfl and does leave school with a satisfactory interest 
in literary culture, whereas the huinamst devotes 
little or no tune to the study of science and leaves 
school with an attitude of condescension towards it, 
which savours of intellectual snobbery and does little 
credit to the type of cMlucation which he has adopted 

In supjiort of tins view, I propose to outline the 
typu al preparatAiry and public school education of 
both an mtending sciein o scholar and a classical 
scholar The latter usually commences Greek at his 
preparatory school, s<i he begins some measure of 
specialisation at the ago of about eleven He then 
spends the first two years of his public school career 
on a course of ‘ general education which includes 
SIX periods a week of Greek and only three periods a 
week of science Hav mg taken the Sc hool (Vrtificate, 
he then commences specialisation in earnest and the 
tune which ho now devotes to science is reduced to 
one or two periods a week for the rest of his time at 
81 hool, or perhajis only for the first >ear of specialisa 
tion I should add tliat, whereas the classu does only 
three periods a week of science in his course of general 
education, intending R[>eciah8ts in nuMleni languages 
or history do some seven periods a week Fho future 
science scholar, on thc^ other hand, arrives at his 
public school Imvmg done little or no sdeiuo and 
H}>end8 hiH first two years on precisely the same 
course of work as the inteiuling modem language or 
history siwcuilist Ho is, c|uito rightly, not allowed 
h) specialise at all until he has passed the School 
Certificate, and oven then his course inchnlos some 
eight periods a week of literary subjects The same 
thing IS also tiuo of the poorer boys, who npixmr to 
be the chief eonceni of the lieadmaster of Cnarter- 
houso , those bo^s will be at the day schools, and it is 
laid down m tho Boani of Jttducation Regulations for 
Advanced Courses in Science that from one quarter 
to one third of the time must be devoted to literary 
subjects I think that the statistics which I have 
quotod are typical and they show quite clearly that 
it 18 tho classical scholar who is the real ciiljint in this 
matter of premature and narrow sjjecialisatioii 

If we now tuiu to the attitude shown by the 
specialist to subjects othei than his own after he has 
left HchcKil, I feel that the facts again point the finger 
of accusation at the humaiust rather than tho scientist 
In this respect I would venture to add my testimony 
to that of Prof A V Hill m defending the interest 
taken by the professional scientist in art and litera 
tore, while the mterest of tho*mathematician m music 
IS proverbial Hut the classic has little interest in, 
and perhaps even less knowloilge of, scientific culture 
In fact, so narrow is his mterest hi even Greek cul 
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ture, that when the Oxford Umveraity Press wish 
to publish a book on the Legacy of Greece’*, they 
mvite scientists such as Dr Smger to write those 
sections of the book dealing with the distinguished^ 
contributions of that civilisation to the vanouii’ 
branches of science The headmaster of Charterhouse 
states in his letter that science is dostmeil to play an 
ever increasing part m the affairs of tho State, and 
m recent years lemling articles in Natitbe have 
deplored agam and ogam tho reactionary attitude of 
the Civil Service to stieutific research and its mtro- 
diiction in State departments and the Services It is 
surely not without significance in this respect that 
the large majority of Cfvil servants have hod a classical 
or humanist education 

In conclusion, I venture to hoj)e that no more will 
be heard of the dangers of premature specialisation 
in scienc-e, which, I think I have shown, are grossly 
exaggerated, but that attention will be turned to tho 
far more urgent problem of ensuring that all sjiec lalists 
in the humanities shall devote at least foui penoda 
a week to scicmo For. until this is done, I shall 
continue to maintain that it is they, and not the 
scientists, who are the real offendore m this matter 
of spieciahsation A AV Barton 

Rep ton School, 

Derby 

Conditions of Silver Chromate in Gelatine Hydro¬ 
lysed and Electrodialysed to Different Extents 

In a Slones of papers, Dhar, Chatterji and col¬ 
laborators have shown that if a reaction between two 
salts giving rise to an insoluble product is allowed 
to take place in gels, tho insoluble substance exists 
in colloidal condition m tho gel and the foimation 
of Liesogang rings is due to the coagulation of the 
colloid It has been shown, however, by Williams 
and Mackenzie^ and Bolam ■ that the insoluble sub- 
stance produced by the reaction between two salts 
exists m HuperKaiurated condition in tho gel, and 
their results support the thinuy of the formation of 
Liesegang rings pioposeil by Wi Ostwald ^ Expen- 
monts have been carrietl out by us to study tho con¬ 
dition of silver chromate m gelatine hydrolysed 
(by heating) and electrodialysed to different ex ten Is, 
by determimng the contact potential of pure silver in 
a mixture of iV/lOO silvet nitrate, AT/100 potassium 
chromate, and 3 per cent gelatine 

So long as tho mixture nmains yellow and there la 
no visible jirot ipitation of silver ehiomate the r ontaet 
potential remains the same ns that of silver in silver 
nitrate of the same f oncentiation os in tho mixture > 
but with the appeaiance of tho proiipitate, the con¬ 
tact potential gradually dei reases and tends towarda 
a limiting value The general coik lusions from the 
measurements of contact jiotontini can be summaiisod 
as follows 

(1) More than 95 per cent of the silver chromate 
remains in the ionic condition m the gel (2) The 
power of gelatine to inhibit the growth of cryst^hsa- 
tion centres decreases with the progress of hydrolysis 
(3) The mhibitive power of gelatine increases with 
the progress of electrodialysis (4) The mhihitive 
power of gelatine is closely associated with its pH, 
and the smaller the pH of gelatine the greater 
IS its jnhibitivo power (5) The solubility of silver 
chromate m unhydrolysed gelatine is not increased 
by decreasing its pH (6) The solubility of silver* 
chromate in gelatine increases with an increase m the 
degree of it.s hydrolysis 

It 18 also foiuid by varying the concentrations of the 
rea< tants (silvei nitrate and potassium chromate) that 
the precipitation of silver chromate follows the usual 
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rules of solubility product On subjecting the mixture 
of silver nitrate and potassium chromate m golatme 
to oataphoresia* silver chromate formed by the inter 
aotion IS not found to carry any charge (eitlier m the 
yellow mixture before the appearance of the pre 
cipitate or m the reddish turbid mixture after some 
precipitate has appeared) These results, therefore, 
show that most of the silver chromate m gelatme m 
these experiments is in ionic and not m colloidal 
condition 

Similar experiments have also been earned out by 
allowmg silver mtrate and potassium chloride to react 
in gelatine It is found that in this case whatever 
fall in the contact potential is to take place, occurs 
as soon as silver lutrate in gelatine and potassium 
chlonde in gelatine are mixed, the process not being 
gradual as m the case of the mixture of silver nitrate 
and potassium chromate in gelatme Most of the 
silver chlonde m gelatme exists m a condition othei 
than ionic 

It IS considered that the results obtained from a 
study of the precipitation of sparingly soluble sub 
stances, such as silver chloride, which do not form 
Liesegang rings in gelatine, should not be apphed to 
explain the condition of sparingly soluble substances, 
such as silver chromate, which do form Liesegang 
rings in gelatine There is a difference in the function 
of the gelatine in the two cases 

The results will be discusse<l elsewhere in detail 

(J M Nadar 
T3 N Desat 

Physical Chemistry Laboratory, 

Wilson’s College, Bombay 7, 

India 

1 Jour Ch*m Sor 117 161 1920 

• Tran$ Far Soc 24 46J 1928 and M 133 1030 

■ ZeU S phytyk Chemie, 28 366, 1897 J^hrbucli d allnem 
Cherale , aiwond edition vol i, p 778 1899 


Explosions of Hydrogen Sulphide-Oxygen 
Mixtures 

In the course of an mvostigation of the kinetics of 
the reaction between hydrogen sulphide and oxygen 
at temperatures lust below, and up to, that of ignition, 
an uiterestmg pneriumenon concerning the explosion 
has been observed, which, although m the light of 
certain recently discovered chain reactions may not 
be without parole], yet seems sulfioiently striking to 
warrant mention here 

In a oylmdncol glass reaction vessel, 3 6 cm m 
diameter, hydrogen sulphide-oxygen mixtures appear 
to igmte above about 220° C , though tlie ignition 
temperature of course vanes somewhat according to 
the total pressure and relative proportion of the gases 
used In a similar vessel, 1 1 cm m diameter, no 
Ignition could be observed at 300° C 

In a cylmdneal vessel of mtermediate size, namely, 
1 5 cm in diameter, ignition sometiraes ocourr^ 
using higher pressures at 200° C, but generally not 
lielow almut 270° C The first fact of mterest is that 
the explosions under these conditions were never 
complete, ^though when explosion did occur the 
oxidation was m accordance with the equation 

2H^+30>«2H,0+2S0, 

An induction penod of some seconds (or minutes) 
always preceded an explosion As an example of this, 
160 mm hydrogen sulphide and 300 mm oxygen were 
introduced m thus order mto the glass vessel at 280° C 
After 8 seconds mduction penod (no pressure change) 
sudden explosion ooourred with a pressure decrease 
of 46 nun If complete explosion had ooourred the 
I>re6sure decrease would have been approximately 
7 5 mm During the 6 mmutes foUowmg the explosion 
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a rapid reaction occurred with 30 mm pressure de¬ 
crease In this WEW the hydrogen sulphide surviving 
the explosion was nnoUy burnt up in a rapid change 
On the other hand, if the oxygen-hydrogon sulphide 
ratio IS increased the rapid reaction followmg the 
explosion may give way to additional explosions 
Thus at 280° C : 

(1) Hydrogen sulphide, 100 mm , oxygen, 400 mm 

0 m 3 a exploded 26 mm pressure decrease 

0 8 exploded again 15 mm ,, 

0 16 ,, ,, 10 min ,, ,, 

Total 60 mni pressure decrease 

(2) Hydiogen sulphide, 190 mni , oxygen, 404 mm 
Oin 6 b exploded, 26 mm pressure decrease 

0 16 exploded ogam, 10 mm pressure decrease 

0 20 measurable reaction starts 

0 60 additional pressure decrease 10 mm 

1 27 , 20 mm 

2 18 , ,, „ 30 mm 

3 20 , ,, ,, 40 mm 

6 36 , ,, ,, 56 mm 

Total decrease of pressure 96 mm 

It iR very striking that so many as hvo successive and 
quite well-marked explosions have been observed 
with the same mixture, each bemg preceded by an 
mduction period wluch lengthens os the mixture is 
used up The rise in temperature consequent upon 
an explosion is never more than 1° C 

The nature of the phenomenon and the conditions 
under which it occurs are to be further examined 
Meanwhile, a detailed report of the characteristics of 
the reaction as a whole is m the press , m this a closer 
discussion of the facts is given 

H W Thompson 

St John’s College, Oxford, 

April 1 


Plankton Changes on the Coast of Ecuador 

During the month of February of this year an 
unusual phenomonon has been observed m ct>nn©xion 
with the coastal waters of the Pacifio from the 
headland of Santa Elena to the north of Esmeraldas, 
Ecuador 

The normal blue and clear waters of the ocean 
along the littoral zone have been replaced by turbid, 
yellowifiJi brown lenses of water which emit a most 
disagreeable and foetid odour, suggesting stagnant 
swamp conditions These discolour^ patches, which 
occur not only along the shore-lino but have also 
been reported m the steamship lanes from Panama 
southwards, indicate that they have been possibly 
mduoed by the equatorial current from the north 
(El Niflo) which, at this time of tho year, is found m 
close association with the cooler Antarctic Current 
(the Humboldt) The latter, as is well known, im- 
mges upon the greater part of the west coast of 
outh America during many months of the year 
An exanrunation of the discoloured water under the 
microsoopo hew revealed the fact that it is full of 
plankton material (the greater part consist mg of 
sxx>re8 of marine algae), and there is no suggestion of 
mud or other sedimentary detritus 

The idea has been put forward that the normal 
plamkton of the Humboldt Current has succumbed 
owing to the higher temperature of the equatorial 
current, on the other hand, it is just possible that 
the sudden morease m temperature of these waters, 
caused by the influx of the warm water from the 
north, may have been responsible for an abnormal 

b2 
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fructification of the larger marine algce, with a con 
Bequont diesemmation of sporee m ftuffioient numbers 
to discolour the water Whatever be the cause, 
however, the phenomenon is imusual, and has never 
been noticed by me before during eight years* residence 
in this part of South America 

Georof Sheppard 

State Goolognal Department, 

Ecuador, Feb 26 

Disease In Nature 

In the review of ** The Science of Life ”, by Wells, 
Huxley, apd Wells, there is a statement on p 479 of 
Nature of Mar 28, “ we aie prepared to defend the 
thesis that wild Nature (that is, apart from man’s 
mterference) is chaiacteristically marked by exuberant 
positive health, while in civihs^ society diseases are 
rife and sub health is becoming almost normal ’ ” 

The statement is very attractive but, in so far os it 
refers to }>lants, is erroneous We are only too well 
aware of the diseases of ciops, but the factors which 
enter into the problem are not sufliciontly understood 
for us to be able to ihstinginsli clear!v between the 
disease of a crop and the disease of individuals It is 
a truism that there is a greater opportunity for the 
spread of disease in crops than m Nature , further, 
imtil re< ently, the cultivation of varieties of crop 
plants immune to a j)articular disease received scant 
attention 

The suggestion that trees, herbs, and shrubs growing 
m their natural habitats are invariably m good health 
IS wide of the mark While it is customary to assume 
the prevalence of fungal attack m tropical vegetation 
as visualised by popular writers, it is not perhaps 
reahseil that British flowering plants, probably with 
out exception, are parositisecl by one oi more fungi 
This parasitism is obviously of diffeient degrees of 
seventy, but it is sfj general that it has to be taken 
into aceoimt in intensive ecological investigation 

J Ramsbottom 

Bntisli Museum (Natural HisUiry), 

Cromwell Hoad, London, b W 7, 

Mar 30 


No one con doubt that infection with parasites and 
predatory microbes is common in wild Nature, both 
among plants and animals, but that is not tantamount 
to saying that disease is common For disease, whether 
constitutional, environmental, functional, or pareisitic, 
means disintegrative or deteriorative disturbances 
of the normal balanced metabolism of the organism 
Bpeakmg of animals some years ago, the late Hir 
Ray Lankester said that ho knew with certainty of 
only one microbic dtseoae m wild Nature—a bacterial 
disease of sandhoppers Many parasites—if not most 
—seem to do little harm to their host, unless that 
becomes somehow enfeebled, for example, by man’s 
over crowding or over sheltering In many cases, the 
parasite establislieB innocuous modus mvendt with 
Its host, though It may become harmful if man trans> 
fers it to a new hospitality Moreover, many so called 
parasites (the concept has become woolly) are really 
predatory organisms devouring the plant or animal 
from within, as a beast of prey does from without 
Such predatory intruders may destroy the victim, but 
they do not bnn^ about disease All evidence from 
crops and plcuitations and the like must be excluded 
as irrelevant to my pomt that wild Nature is character¬ 
istically marked^by exuberfi^t positive health But 
this iH not to be taken as aMograatio assertion that 
there is no ilisease m wild Nature, and Mr Rams- 
bottom’s exfiert caveat is very welcome 

•The Reviewer 


Extraction of Insulin 

In some earlier experiments it was found that 
msulm was precipitated quantitatively from com¬ 
mercial prejiarations by means of sulphosahcylio acid) 
and it appeaml to us that this fact might form th 
basis of a method for the extracttion of insulin whior 
would obviate the use of largo quantities of alcohol 
The following is an outlme of the technique eventu 
ally employed Bullock’s pancreas, frozen immedi¬ 
ately upon removal from the animal, is minced and 
allowed to thaw out m about two thirds its weight 
of 20 per cent sulphosahcylio acid After two liours 
the whole m filtered m a hydraulic press and the 
comparatively dry residue covered with acetone and 
left to dehydrate overnight m the cold The almost 
water free residue is now extracted m a Soxhtet with 
CM^etone and hnally dried rapidly m a current of air 
at 40^ The active principle tsan now be extracte<l 
from the powdered fat fioo residue by 76 per cent 
alcohol contairimg about 0 6 per cent of hydrochloric 
a< id The aqueous alcoholic solution of msulm hydro¬ 
chloride IS concentrated in the usual way and the 
product precipitated with acetone We obtained 
about 2 gm per kgm of mmced pancreas A solution 
of 0 1 gm ot this substance produced, by subcutane¬ 
ous injection in a 2 kgm rabbit, hypoglycsemio 
convulsions m five and a half hours 

This method, whilst not entirely dispensing with 
the use of alcohol, requires much less than those in 
which fresh pancreas is extracted We have not 
explored the conditions for obtuiiung maximiun yield, 
nor have wo the time to do so, but wo give the fore 
going details of a mothexi which, we venture to think, 
may prove to be of interest to those more actively 
engaged m the manufacture of insulin 

P G Marshall 
B P WiESNEB 

The Macaulay Laboratory, 

Department of Animal Genetics, 

The University, Edinburgh 


Identification of the Plant called * Narthex ’ 

In Nature of Juno 21, 1930, p 920, Mr Henrj' 
Balfour mcjuired as to the nature of the plant called 
* narthex * by the present inhabitants of Lesbos 
Through the kmdnoss of Miss Winifred Lamb, who has 
been oxcavatmg there, it has been possible to identify 
it with Ferula communis, which is the giant fennel onci, 
like a reed, has a hollow stem 

This, however, does not definitely solve the pomt 
at issue Dr G F Hill pomta out to me that some 
of the Cyrenaic coins have I'epresented on them a 
Silphium, which is now extinct and which probably 
also had a hollow stem For further mformation the 
Catalogue of the Greek Coins of Cyrenaioa (British 
Museum), by E 8 G Robinson (1927), p cch, con be 
consulted N EuMOnropotrLOS 

University College, 

Gower Street, London, W C 1 


The definite identification of vdpBrjKa, os used by 
modem Lesbians, with the giant fennel, Ferula com 
munvt, IS mterestmg, and seems to dispose of Theodore 
Bent’s identification of it with a reed The dry pith 
inside the fennel stalk would, when ignited, continue 
to smoulder gently mside the protective oosmg of the 
stalk, which would prevent the wind causmg the pith 
tmder to be too rapidly consumed Bent’s explma-| 
tion of the pdpSrt^ as serving to prevent the smoulder¬ 
ing tinder “ bemg blown out is cleewly erroneous 
I aesire to thank Mr Eumorfopoulos for note upon 
my commumcation of June 21, 1930 

Henry Baltoob 
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Isomorphlitn and Chemical Homoloi^y 

Iir Natubb of Dec 13, 1930, p 916, la a com 
niimoation by Prof Willy Lange, of Berlin, referring 
jO a letter by mo ^ on this subject The misimder 
standing can be easily cleared up Dr P B Sarkar 
las been working m this laboratory for a long time 
)n the chemical homology and isomorphism of 
complex ions, and his first paper on the subject, on 
^he homology of fluoberyllates and sulphat^, was 
published in 1929 * In continuation of tins work, 
Mxd proceeding on the basis of Goldschmidt’s pnn 
nples of isomorphism, he was investigating the 
[x>a8ible cases of isomorphism among the morgamo 
complex radicles or ions It was a pure accident that 
fie ^ould have been working on the isomorphism 
of monofluophosiihates and sulphates when Prof 
Lange’s paper appeared m the BertchU of the German 
Ohomical Society As m this paper only the simple 
tnonofluophosphates and sulphates were described, 
and crystallographic investigation only of the same 
was promised, it was not consideretl necessary to give 
up tnat part of Dr Sarkar's work which dealt with 
the isomorphism of double monofluophosphates and 
double sulphates, and oven then a year was allowed 
to pass by in awaiting further communication on the 
subject by Prof Lange As nothing appeare<l in the 
interval giving any indication on Prof Lange’s part 
that ho would extend his work in this direction as 
well, I did not consider it justifiable to withhold 
the publication of this part of Dr Sarkar’s work 
any longer Prof Lange’s petition to the Notgeinem- 
schaft der dcutschen Wissonschaft on April 29, 1929, 
regarding the fomnation of alums by the fluophos 
phates did not apiioar in any scientific journal or 
abstracts, and hence could not attract our notice 

However, I deplore the omission of Prof Lange's 
name in my note, which was not mekle with any 
desire to claim priority , complete recognition of his 
work will be raeide when Dr Sarkar’s work is published 
in full P C Ray 

Umversity College of Science and Technology, 
Calcutta, Mar 3 

» NaturR Aim 30, P 310 

'Jour ^nd^an Chem Soexety^ vol 6, No 6, 1020 and Katurb, 
a«pt 2d 1029, 124, p 480 


The Karoonda (S A ) Meteorite of Nov 25, 1930 

Following on my letter of last week [see Natukb, 
Mar 14, p 402] concemmg the Karoonda meteorite, 
I now enclose a brief report by Mr A R Alderman, 
of the Geology Department, Umversity of Adelaide, 
givmg the results of a petroCTaphical and chemical 
exammation made by him of the substance of the 
meteorite 

The final results of the chemical analysis will not 
be available for some months Kerr Grant 

The University of Adelaide, 

Adelaide, Feb 13 

The dark greyish mtonor of the meteorite consists 
of a dull ground-mass relieved by numerous black 
ohondrulea and spanglee of a brassy mmeral which is 
probably troilite (ferrous sulphide) The ohondrules 
are very hard and compact and may quite easily be 
rubbed away from the friable ground-mass by the 
fing^ 

Undoubted metallio nickel iron is present m such 
■mall amount as to be mdistinguishable in the hand 
■peoimen 

A rough microscopical exammation reveals that 
olivme is by far the most important mineral in the 
ground-mass Some hypersthene is also present 

No 3203, VoL 127] 


The chondrules consist of these mmerals with a 
good deal of glassy material Mmute granules of 
nickehferous iron are but rarely seen, but grams of an 
opaque brassy mmeral are of very variable size and 
are apparently troihto 

Tile chemical analysis (not yet completed) is in 
agreement with the mineral composition Silica is 
very low, about 34 per cent, whereas in the silicate 
material ferrous iron is present m greater amount 
than IS magnesia 

An accurate estimate of the percentage of metallio 
material is not yet available, but it seems probable 
that metallic iron constitutes less (possibly much less) 
than 0 3 per cent of the specimen analysed Nickel 
18 of the order of 0 03 per cent 


Medicinal God Liver Oil 

In our recent Report to the Empire Marketmg 
Board on the Relative Values of Cod Liver Oils from 
Various Sources (E M B 35), noticed m Nature of 
April 4, p 538, an unfortunate blunder has arisen 
durmg the revision and proof reading of the intro 
ductory chapter 

Reference 6 on page 9 is incorrectly given and 
should, of course, refer to the important paper by 
Prof Steeuboek and his colleag\ie Dr Boutwell in 
the Journal of Bioloqical Chemistry^ vol 42, p 131 , 
1920 

Immediately our attention was directed to the error 
we wrote to Prof Steen bock expressing our great 
regret and, although he desirfxi that we should give 
no further attention to the matter, we feel that we 
must override his wishes and make public our 
correction, of the mistake 

On the same page the reference to Prof E 
Mellon by’s pionc^er researches on the < ausation of 
rickets might 8uggc?st that his result^i were not pub¬ 
lished before 1921 We were, of course, well aware 
of his earlier contnbutions to the subject but thought 
it better, m a brief summary, to refer the reader to 
the full ewjcotmt of his earlier work which was pub 
lished by the Medical Research Couned 

We would like to exjiress our apologies to these 
distinguished investigators 

J C Drummond 

University College, London 

T P Hilditch 

University of Liverpool, 

Mar 26 


Atomic Weight of Krypton 

While measuring the dielectrii coefficient of a 
particularly pure sample of krypton, it occurred to 
me that a density flotonnination would bo of interest 
m view of Aston’s recent statement that the accepted 
vedue of the atomic weight ap|>earod from his measure 
ments on the relative quantities of the isotopes to be 
much too low 

I made a comparison of the densities of krypton 
and oxygen by means of the microbalanco and found 
that at 25° the pressures at which the two gases hekl 
equal densities were 301 16 mm and 787 8 mm If the 
compressibility corrections were proportional for the 
two gases, the atomic weight of krypton would be 
83 71, while using the moat probable value for the 
oompressibdity of krypton which I calculated in 1910, 
the figure reduces to 83 62 

Wmlo these results must not be considered final, 
it appears highly probable that Aston’s figure 83 77 
IS more accurate than the accepted 82 9 

H E Watson 

Indian Institute of Science, 

Bangalore, India, Mar 17 
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The New Crystallography 

By F I G Rawlins 


atiraotion which the study of crystals has 
- 1 - always exerted, not only upon the scientific 
worker but also upon a wider circle, is m no danger 
of abating The time is perhaps appropnate to 
discuss a number of developments which have come 
about dunng, roughly, the last five years So far 
as the crystalhno state itself is concerned, the chief 
change has l>een one of classification , it is not 
necessanly the crystal system which determmes 
much of our present-day knowledge, but rather 
the atomic environment Thus, in rock salt, each 
atom (or more strictly, ion) of sodium is surrounded 
by SIX ions of chlorine at the comers of an octa 
hedron, and conversely From the experimental 
point of view, this advance must be placed to the 
credit of the X-ray workers , it has only compara 
tively recently boon recogmsed, however, that upon 
the structures thus established it was possible to 
build up a systematic chemistry of the solid state, 
based upon the conceptions of environment, ionic 
size, and ionic dofoi inability 

It has come about that a considerable part of 
the subject of crystallography is concerned with 
the question Given the structures of a large and 
mcreasmg number of elements and compounds, 
how much can be deduced about their physical 
and chemical properties ? And again, one asks 
what kind of experiment is most kkely to provide 
this mformation, and whether it is essential to 
work with crystals at all m some instances These 
queries are easily seen to reduce to this whether 
it 18 desired to know something about the crystal- 
Ime lattice, or whether it is the components of the 
lattice that are the more important Research of 
the former kind obviously needs actual crystals, 
whereas the latter may be able to make some 
progress m states of matter wherein lattices, as 
ordinarily imderstood, do not exist for example, 
solutions and even gases Clearly, the new crystal¬ 
lography will trespass upon the preserves of many 
newhbounng sciences 

The Union of Iona into Crystals —From a logical 
pomt of view, it is not altogether fortunate that so 
much attention has been given for so many years 
to the morphology of crystals os such A more 
fundamental way to proceed would be to consider 
a free atom of an element A at some distance from 
a free atom of some other element X, and to follow 
the course of events m which all the A’s and aU 
the X's are bound so that the assemblage i:. [A, X] 
18 m equilibrium, at a temperature such that 
the components A and X are constrained to fulfil 
certam defimte geometneal conditions with respect 
to each other Stability will ensue for that par¬ 
ticular configuration of i [A, X], say S [A, X], for 
which the energy is a mimraum In other words, 
the arrangement -S [A, X] represents a crystal 

This view hfiS led to some very interesting results 
in a senes of experiments upon the alkah halides 
The ionic refroctivity, which depends upon the 
deformabiUty already mentioned, can be measured 
m the free state, S (free ions), and in the crystalline 
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state, R (eohd) Now, cations and amons behave 
very differently m the presence of each other 
Amons are consohdated, or rendered more rigid, 
by neighbouring cations, because m addition to 
the attraction of the nucleus of the amon for its 
own electrons, there is added that of the positive 
cation A similar ai^ument shows that just the 
reverse holds for a cation under the influence of an 
amon—the distortion or deformabihty increases 
Hence, in the former case the pefrootivity decreases, 
and m the latter it rises Thus the umon of ions 
to form a crystal will bring about a net decrease 
in refractivity when the consohdating effect of 
cations upon anions preponderates over the 
loosening effect of the amons upon the cations, 
and vice versa For most of the aJkah halides 
the difference B (solid) - B (free ions) is negative, 
which corresponds to a net consolidation when the 
crystal is formed out of the appropriate free ions 
Only for potassium and rubidium fluorides (KJ* 
and RbF), in which a large ion is paired with a 
small ion, is a net loosenmg indicated A balance 
18 ^proximately obtained for sodium fluonde 
(NaF) and rubidium chloride (RbCl) the experi¬ 
mental accuracy is not high enough to detect very 
small differences in the refractivities 

In aqueous solution the refroctivity is found to 
vary with concentration in a manner which suggests 
that at high concentrations the ions approach each 
other nearly as closely as m the crystal lattice , 
they are in direct cont6«)t, with no intervening 
water molecules Other examples of relatiom^dpa 
between crystals and solutions will occur later , 
they have been fairly extensively studied by spec¬ 
troscopic methods 

Crystal Thertnodyruimics —Stnctly, thermodjm- 
amic reasomng is independent of a mechanism, 
and in this sense its apphcation to crystal lattices 
and the particles composing them is not very 
obvious Nevertheless, an extension of its pro¬ 
verbial boundanes has extended our grasp of the 
energetics of the solid state To show how this 
has happened, two examples, characteristic of the 
most modern work, will be discussed In the first, 
one IS deahng with a sub-lattice property, and in 
the second, with a lattice property Consideration 
in this particular order will serve to stress the 
general outlook of this article , the units composing 
a crystal are, from this aspect, of prior importance 
to the particular way in which they may be grouped 

The quantum theory, apphed to gaseous mole¬ 
cules, has been fruitful in unravelhng the com¬ 
plexities of rotational and vibrational motion The 
latter has long been recogmsed to be oharoctenstio 
of the solid state also, but it is only very recently 
that the possibihty of molecular rotations in 
crystals has been seriously considered The work 
IB for the most part theoretical, and based upon 
suitable apphoations of the wave mechanics to 
diatomic molecules The wave equation appears in 
the form of Mathieu's equation, and the correspond 
ing energy levels are generally readily deduoiole 
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Axialysis shows that two extreme oases may be 
discerned , one in which the enei^^ equations are 
those of the quantised harmomo osciliator, while 
the other approaches the value for the rotator The 
next step is to obtain a discriminant, in terms of 
measurable quantities, for the transition between 
osoillational and rotational motion The inequahties 

n +1 < (oscillational), 
and n +1 > (rotational), 

S rovide, on certain assumptions, the criterion 
esired, for the quantum state n and frequency v 
The factor 0 depends upon the moment of inertia, 
which IS readily forthcoming from spectral data, 
while IS a constant Another, and in some respects 
a simpler analysis, demonstrates that rotation may 
be expected at temperatures greater than 2Vjky 
and oscillation for values less than this fraction 
(F IS a characteristic quantity m the potential 
function for the particular molecule considered, and 
k IS Boltzmann’s constant) The probability that 
a molecule will rotate is capable of approximate 
calculation, yielding P = e where T is the 

temperature 

The expressions m terms of n and ^ can con 
vemently be combined into the equation + l 
= where is the particular value of n, 

which 18 on the borderline ^tween the rotational 
and vibrational states For hydrogen (Hg), with 
its small moment of inertia, ?i(, + 1^0 4, whereas 
for iodine (Ig) no+ 1'-^350 From these figures, it 
follows that the molecules m sohd hydrogen are 
rotating even in the lowest quantum states, whereas 
m iodine no molecules are rotating m the crystal, 
smeo melting occurs for 

The ammonium salts provide an interesting 
example of substances for which the transition 
from rotation to vibration may be expected to set 
m well within the sohd range A temperature of 
about 240° absolute is indicated by the theory 
Observations of the heat capacity as a function of 
temperature have shown that m a number of 
substances there is a finite range of temperature 
over which the relative numbers of molecules m 
either state is undergomg a progressive change 
The second contribution, already ollud^ to, 
concerns the form of the specific heat curve (par¬ 
ticularly at low temperatures) as a function of the 
crystal symmetry of the substance If one assumes 
that the usual I>ebye equation represents the facts 
for the cubic system, then, as materials of docreas 
mg 83 anraetry are examined, instead of following 
the ‘ ideal ’ curve (convex u^ards), an approxi¬ 
mately straight line results The sequence is well 
seen m the senes zme sulphide (cubic), zinc oxide 
(hexagonal), cupnc oxide (tnolmio) The import¬ 
ance of this effect is that the specific heat is 
influenced by the atomic environment, a typical 
lattice property 

Crydal Spectra —As in the thermodynamical 
matters already discussed, it is oonvement to 
divide crystal spectra mto two mam classes, those 
of lomo (or even sub-iomc) ongm, and those for 
which the lattice, or at least pa^ of the complete 
lattice, are reeponsible In deahng with the former, 
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one IS tempted to make a yet finer distmotion 
between the types of spectra m which ions, or 
groups of ions, are concerned (in controdistmotion 
to the swinging of large portions of the whole 
lattice), and phenomena which have their seat 
within the ion itself that is, transitions of an 
electronic nature Spectra arising from these 
three causes may be expected to appear at in¬ 
creasing wave length as the mass of the umt con¬ 
cerned increases Thus, sub-iomc (electromc) 
absorption spectra in crystals may occur in the 
visible region, and are closely connected with the 
nature of colour Inter-iomo spectra are found in 
the near infra red (between about l/i and -30/i) , 
lattice spectra ore revealed at a wave-length some 
ten tunes greater, and are usually detect^ by the 
method of residual rays, or some system involving 
focal isolation Oscillations of approximately these 
frequencies are those encountered m the theory of 
specific heats already mentioned 

In electronic crystal spectra, restricted in the 
main to salts of the rare earths and those of the 
transitional elements, one is confronted with a 
problem of great complexity, intimately connected 
with electronic levels and the magnetic properties 
of ions with incomplete electronic shells There is 
httle doubt that the sharpness of the bands in the 
visible region is attiibutable to the high electro 
statu shielding and weak coupling between the 
electrons belonging to neighbouring ions Informa¬ 
tion of value to (hemists may well be obtained by 
studies of this kind 

Somewhat similar investigations have produced 
some illuminatmg results when the absorption 
spectrum of an ionic group hko MnO* is examined 
in a crystal and in solution The effect of dis¬ 
solving, say, potassium permanganate, m water is 
to slow down the oscillations charactenstio of the 
group, owmg to the outward pull of a solvent of 
high dielectric constant ( == 80) solution m ethyl 
acetate (D C =6) allows the Mn 04 group to contract 
to almost the same dimensions as it has m the crystal 
lattice of potassium permanganate In other words, 
the surrounding molecules of ethyl acetate have 
much the same effect upon the Mn 04 tetrahedron 
as the ions of potassium in the sohd state 

It 18 natural to infer from this that much might 
be gained by careful study of the dielectric con¬ 
stants of crystals, especially at temperatures 
immediately below the melting pomt Much the 
same apphes to observations of absorption spectra 
in crystals at different temperatures A promising 
start has already been made at the low tempera¬ 
ture end, but the techmeal difficulties are great, 
and the results will need much skill to interpret 

No attempt has been mode to discuss the Raman 
effect m relation to crystal physics and crystal 
chemistry already the hterature is volummous, 
and the sigmfioanoe of some of the results by no 
means clear The method is certainly of great 
value Statistical mechamca may be expects! to 
play a considerable part in the future development 
of the new crystallography, in foot, all the resources 
of modem science can contribute something to our 
khowledge of the sohd state 
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The First Sug^ar of Photosynthesis and the Role of Cane Sugar in the Plant 


T^HOTOSYNTHESIS, upon which aU hving 
X organisms depend directly or indirectly for 
their existence, is still imperfectly understood 
We know that the green plant takes in its carbon 
in the form of the carbon dioxide of the air, and we 
also know that carbohydrate appears in the leaf, 
as the result of the fixation of tne carbon through 
the action of the sun^s rays with the chlorophjdl 
The intermediate stages are still a matter of con 
jecture 

The formaldehyde h 3 rpothesi 8 of Baeyer put for 
ward BO long ago as 1870 still awaits clear proof 
Supposed concuisive evidence in its support has 
from time to time been advanced , but on critical 
examination has proved unacceptable This has 
happened in a recent attempt to establish the 
vahdity of the theory Klein and Werner ^ using 
the delicate test of dimedon for aldehyde were in 
a measure convincing Barton-Wnght and Pratt,* 
however, in repeating and checking their work, 
now show that the formaldehyde detected ir the 
expenments is due to the action of light on carbon 
dioxide and bicarlionates, and is independent of 
the photosynthetic mechanism of the living plant 
They sum up the matter thus “ Although the 
formaldehyde hypothesis has the merit of sim- 
pUcity, which has probably been the prime cause 
of its wide popularity, no work has as yet convin¬ 
cingly shown that formaldehyde is produced norm¬ 
ally m the green leaf or that it plays any part in 
the photosynthetio process of the living plant ” 

This statement is perhaps a little too sweeping 
As formaldehyde is toxic to the plant, it is scarcely 
to be expecte<i that it should accumulate m the 
free state in an appreciable amount under normal 
conditions It may be assumed that, as soon as 
the reduction of the carbonic acid takes place, the 
aldehyde formed is at once polymerised to sugar 

The important work of Baly on photosynthesis 
%n vitro 18 here relevant Ho has shown recently * 
that when a solution of carbon dioxide is exposed 
to ultra violet light, formaldehyde is first formed 
and then sugar But when a coloured catalyst, 
such as cohalt or mckel carbonate, is present, the 
action takes place m ordinary light with the direct 
roduction of sugar, no aldehyde being detected 
omething analogous may therefore take place in 
the green leaf The magnesium of the chlorophyll 
may be the active metal concerned Hence on 

such a supposition it will be futile to search for 
free aldehyde in assimilating leaves 

In respect of the generally accepted view that 
some form of carbohydrate is the final product of 
carbon assimilation, the question os to the exact 
nature of this is still not completely answered 
The classical experiments of Sachs conducted from 
1862 onwards proved conclusively that the starch 
grains, which appear on the chloroplasts of the 
l^f when exptft^ to light, are the direct result 
of the fixation of carbon Starch thus became 
known as the first visible product of assimilation 
It was assumed that sugar, probably glucose, 
preceded the formation of starch 

No 3208, VoL 127] 


Brown and Moms were the first to undertake 
elaborate estimations of the carbohydrates con¬ 
tained in foliage leaves From their investigation 
of the carbohydrates in the leaf of the garden 
nasturtium (Tropceolum they concluded 

that cane sugar (sucrose) is the first carbohydrate 
to be set free in photosynthesis This was an 
unexpected and novel idea, as sucrose, being a 
disacchande, had hitherto b^n regarded more in 
the light of a reserve carbohydrate They essayed 
a formidable task—a pioneer effort to estimate 
separately in the leaf four sugars (sucrose, maltose, 
dextrose, and levulose) as well as starch The 
hydrolytic product of the starch complicated the 
issue Monocotyledons, os a whole, in contrast to 
dicotyledons, form little starch in their leaves m 
normal circumstances, and some none at all In 
following up Brown and Morris’s work, Parkin, 
in order to simplify the problem, chose one of the 
latter, namely, the snowdrop ^ He found he had 
only throe carbohydrates with which to deal, 
namely, sucrose and its two hexose derivatives, 
dextrose and levulose Ho interpreted his results 
likewise in favour of sucrose being the first sugar 
liberated, and he regarded the two hexoses as 
arising from it through inversion 

The Rothamsted workers, Davis, Daish, and 
Sawyer, weie the next to take up the subject 
They advanced this side of biochemistry consider 
ably by jKunting out weaknesses in former methods 
and by elaborating new ones of extraction and 
analysis They investigated m detail the carbo¬ 
hydrates of the mangold and potato leaf,® and in 
their conclusions also support the view that sucrose 
IS the first sugar of photosynthesis 

Now the pendulum is swinging the other way 
Two important papers, by Clements ’ and by 
Baiton Wright and Prattpublished last year, 
both favour the view that glucose (dextrose) is the 
first sugar to be liberated—a view, of course, more 
in harmony with Baeyer s hypothesis and also with 
chemistry generally These investigators have 
carneKl out astimations at hourly intervals dunng 
both day and mght—an advance upon what has 
been previously attemjited 

Clements, an American worker, took for his 
research the leaves of the sunflower, the potato, 
and Soja max Barton-Wnght and Pratt, of Great 
Bn tain, selected the daffodil, which normally does 
not produce starch in its leaf Their results are 
therefore comparable with those of Parkin on the 
snowdrop In some respects they confirm the 
latter’s work, though os regards the first sugar of 
photosynthesis they argue cogently for the opposite 
view 

Methods of analysis are naturally of pnme 
importance in work of this kmd Each fresh 
investigator generally manages to brmg to light 
flaws in previous methods The Rothamsted 
workers with all their care are shown by Barton- 
Wnght and Pratt to have overlooked a pomt which 
may have seriously prejudiced their figures for 
the hexose sugars They find that the alooholio 
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extraction method used by Davis, Daish, and 
Sawyer results m the formation of appreciable 
amounts of aldehyde, and this a£Fects considerably 
both the cupnc r^uction and the optical rotation 

Such work as has been quoted sheds no light on 
the exact position of the vanous sugars m the leaf 
Strakosch some years ago apphed oertam micro- 
chemical tests to the assimilating leaf, and found 
hexose as the only sugar present in the pabsade 
cells , but the reliability of his method is open 
to question The work of Wee vers on variegated 
leaves, pubhshed m 1924, is probably of greater 
value in support of the glucose view He found 
both hexose sugars and sucrose m the green parts, 
but only sucrose m the white portions of the leaf 

The balance of evidence at the present time 
would seem to be in favour of the original supposi¬ 
tion that glucose is the first sugar to be set free m 
photos 3 aithe 8 is On the alternative view, the two 
hexose sugars are easily accounted for the 
inversion products of the sucrose But on the 
assumption that glucose appears first, then one 
has to imagine that part of it is first changed to 
fructose (levulose), and that from these two hexoses 
sucrose is synthesised If these transformations 
do take place in the loaf, we are at present quite 
Ignorant as to the means by which they are brought 
about 

Whatever may he the carbohydrate sequence 
m photosjmthesis, there is cumulative evidence 
pointing to cane sugar as of wide, if not of universal, 
distnbution among the higher plants Apparently 
it 18 of fundamental importance, since no matter 
what form the carbohydrate may take in the seed 
or reserve organ, sucrose soon makes its appearance 


on germination The evidence is increasing that 
carbohydrate can travel largely in this form 
Mason and Moskeirs important work on the cotton 
plant ^ favours this Then, again, as a rule, leaves 
when fed with sugar solutions form starch more 
readily from sucrose than from any other sugar 
Notwithstanding this apparent desire of the plant 
to have its carbohydrate m the form of sucrose for 
circulatory and motaboho purposes, there is no 
important reserve carbohydrate which yields cane 
sugar directly by enzymatic action ^ 

In view of the fact that starch, the commonest 
of reserve carbohydrates, yields maltose when 
acted u^Min by its enzyme, diastase, this di- 
saccharide rather than sucrose might have been 
expected to be chiefly evident in plant tissues, 
but it IS not so It may bo that a non reducing 
disacchande is desired Maltose has reduemg 
properties, but sucrose has not Then it has boon 
suggested that the two hexose sugars, dextrose 
and levulose, which arise from the sucrose through 
inversion, may play different roles in metabohsra 
Further, it is possible that these hexoses aie more 
active when m the nascent state, that is, at the 
moment of their formation from sucrose through 
hydrolysis This would account for cane sugar 
being foimd m menstematic tissue, upon which 
Priestley laid stress a few years ago J P 
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Obituary 


Prof Hugh Ryan 

Y tho death on Mar 27 of Prof Hugh Ryan at 
the age of fifty-eight, Irish chemists have 
sustained a loss which they will feel for many years 
to come 

Hugh Ryan was educated at Blockrock College, 
Diibhn, and received his earher chemical trainmg 
under Prof A Senior in Queen’s College, Galway 
Graduating in 1895, he obtamed the M A degree, 
with gold medal, in 1897, and then proceed^ to 
Berhn, where he engaged m research under Emil 
Fischer and Siegmund Gabriel Returning to 
Dublin m 1899, he was appointed professor of 
chemistry in the Catholic University School of 
Medicine and m University College, St Stephen’s 
Green, Dublin In the same year he was awarded 
the D Sc degree and appointed fellow of the Royal 
Umversity of Ireland On tho foundation of the 
National Umversity of Ireland m 1908, Ryan be¬ 
came professor of chemistry m University College, 
Dublm, a position which he occupied until his death 
In 1924 he was appointed Chief State Chemist in 
the Insh Free State and was responsible for the 
orgamsation and control of the State Laboratory 
^rou^hout the entire x)enod of his association 
with umversity teaching, Byan devoted a large 
part of his time to research and published more 
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than seventy papers In his earlier work, influ¬ 
enced by his peritKl with Fischer, he was engaged 
on the synthesis of glucosides His researches in 
this direction, carried out under the most dis¬ 
couraging conditions, display his extraordmary 
enthusiasm and skill as a chemist With the erec 
tion of the new buildings of Uni\ersity (College, 
Dublin, under the Irish Universities Act of 1908, he 
had, fur tho first time, atiequate laboratory equip¬ 
ment, and his remarkable jKiwcrs as an organic 
chemist were given fuller scope There followofl a 
senes of researches on the constitution of certain 
waxes and the preparation of a number of com¬ 
pounds alhed in character to the colounng matter 
of turmeric Further papers dealt with the syn¬ 
thesis of natural orgamc colouring matters and the 
preparation of denvatives of difiavone, diflavanone, 
and dicoumaranone At the request of Nobors 
Explosives Company, he undertook investigations 
on the mode of action of stabilisers in propellent 
explosives, the results of which were of tho greatest 
value Numerous other papers discussotl the con¬ 
densation of aldehydes with ketones and the 
structure of catechin Ryan’s many activities in¬ 
cluded a profound interest in Insh peat industnes^ 
and on this subject he furnished a very complete 
report to the Royal Dublin Society 
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While lus mam interests lay m the direction of 
organic chemistry, the extraordmary breadth of 
Ryan’s knowledge of all branches of chemistry 
always aroused the admiration of his colleagues, 
both in Great Bntam and Ireland To Irish men 
of science his great achievement was that he 
created in Dublin, from small beginiungs and al¬ 
most unaided, an important school of research m 
chemistry The range of his influence m this 
respect, already widely felt, will be more fully 
appreciated m the future 

In pubhc and pnvato life Hugh Ryan was a most 
lovable and sterling character, with a rare simphoity 
and charity of outlook His untimely death will 
cause genuine grief among the many students of 
science, engineering, and medicine who received in¬ 
struction from him J Algar 


Wk regret to announce the following deaths 

Dr T V Barker, secretary to the University Chest 
m the Umversity of Oxford, author of numerous 
books and papers on mineralogy and chemical crystal¬ 
lography, on April 16, aged fifty years 

Prof E P CuIverwelJ, senior fellow and professor 
of education m Trmity College, Dublin, who was 
known for his work on the calculus of variations and 
mathematical and physical theories of the Ice Age, on 
April 17, aged seventy five years 

Prof J Lorrain Smith, F R S , iirofessor of patho¬ 
logy and dean of the faculty of m^icme m tho Umver¬ 
sity of E<lmburgh, on April 18 

The Ven J M Wilson, sometime canon of Wor 
cester and headmetster of Cbfton College, who was a 
member of a British Association oommitt^ on science 
m schools so long ago as 1866, on April 16, aged 
mnoty four years 


News and Views. 


'1 HF prtlirninaiy programme has now been issued 
of tho (entenary mooting of tho Bntisli Asset lation, 
to be held in Lontlon on Sept 23 30, imder the presi 
dency of tlie Right Hon J C Smuts So far, of 
course, only tho barest outline of the proceeduigs is 
jviRHible, but it IS clear already that the meeting is 
going to be worthy of the occasion The rot option 
room and ofTices for the meeting will be in the Uni 
versity of London (Imperial Institute Road, South 
Kensington) General Smuts will assume office at a 
meeting m the afternoon of Sept 23 in tho Albert 
Hall, where tho Farotlay Centenary Exhibition is being 
held, and will deliver his presidential address on 
tho same evemng at the Central Hall, Westminster 
Special tickets will be required for General Smuts’s 
address , arrangements are bemg made for relaying it 
to other halls if necessary Evening discourses will be 
given by Prof W A Bone (photographic analysis of 
explosion flames). Sir P Chalmers Mitchell, bir Arthur 
Keith, Sir Oliver Lodge (a retiospect of wiieless com 
munication). Sir William Hardy, and Sir James Jeans 
The Huxley Memorial Lecture of tlie Royal Anthropo 
logical Institute will be delivereii on Sept 29 by 
Dr G Thilenuis, and members of the Association 
are invited Various public lectures will be given 
m oertam polytechmc institutions in London It is 
expected that receptions will be given on Sept 24 
by th^Royal Society, m connexion with tlie Farewlay 
celebrations, and on Sept 26 by H M Government 
Exhibits and demonstrations are again being ariangod 
by the British Broadcasting Corpoiation London and 
its neighbourhood will pro\ ido plenty of opportumties 
for sectional excursions Down House, Darwin’s home 
for many years and now in the care of the Association, 
18 within e€iay roach, while on invited party will visit 
York, the birthplace of the Association, on Sept 26-27 
Preceding the meeting will be a geological excursion to 
East Anglia on Sept 16-22, and those wishing to tedte 
part are requosjpd to commumcate with Mr I S 
Double, University, Liverpool, os soon as possible 

The formative influence upon tlie teachmg of science 
m schools which was exerted by Qmon J M Wilson, 
whose death has recently occurred, was evident so 
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far back as 1866, when he was a member of a committee 
with Dean Farrar, Prof T H» Huxley, and Prof 
J Tyndall, appointed by the British Association at 
its meeting at Nottingham, “ To consider the best 
moans of promoting scientific ediu ation in schools ” 
The report of this committee was issued in 1867 and 
laid stress on science as an essential subject in the 
curriculum, not necessarily to tram physicists and 
chemists but as an effective instrument in mental 
development The subjects suggested m the rejKirt 
were elementary physics, elementary chemistry, and 
botany Canon Wilson, iii a paper on Teachmg 
Natural Science in Schools”, published m 1867,gave 
an account of methods adopted in introducing science 
teaching in Rugby School He selected botany os the 
best subject for beginning to tram boys m scientific 
method This was followed by experimental physics 
By his choice, he seems to have anticipatetl the present- 
day iKisition of botany in the school curriculum, at 
any rate, from tlie theoretical point of view There 
18 much discussion on the position of botany, or ele¬ 
mentary biology, m the sc hool curriculum, but there 
18 still much to be done in a practical way There are 
comparatively few secondary schools, especially for 
boys, whore science is introduced by botany or biology, 
as it was sixty five years ago under Canon Wilson at 
Rugby The sole idea in Canon Wilson’s mmd was to 
train independent observation and reaaonmg, not to 
supply the biology ‘ demanded ’ by the first examma- 
tion for medical and dental degrees and diplomas, 
which some of our pubhc and secondary schools are 
now doing with not quite satisfactory results 

On April 28, one hundred years ago, the emment 
mathematician and physicist, Peter Guthrie Tait, was 
bom at Dalkeith Educated at Dalkeith Grammar 
School and the Edinburgh Academy, in 1847 he 
entered the Umversity of Edinburgh and the following 
year became an undergraduate of Peterhouse, Can^ 
bridge At the ago of twenty one, he graduated fiw 
Senior Wrangler, being tlie youngest on record He 
was also Smith’s prizeman Two years later he was 
appointed professor of mathematics m Qtieen’4 
College, Belfast, having Andrews for one of his 
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ooileagues In Ireland he also made the fnendahip 
of Sir WiUiam Hamilfon, through whom he became 
the great exponent and advocate of quaternions 
After four years at Belfast^ Tait was chosen to succeed 
J D Forbes as professor of natural philosophy in the 
Umversity of Edinburgh, and this post he held with 
great distinction imtil the year of his death, which 
occurred on July 4, 1901 His biographer gives a list 
of 22 volumes and 365 papers written by him alone 
or in collaboration with others Most famous of all 
IS the “Treatise on Natural Philosophy”, written 
jointly with Sir William Thomson, afterwards Lord 
Kelvm, and generally referred to as “ T and T^ ” 
This work, it has been said, takes rank with Newton’s 
“ Prmcipia ”, Laplace’s “ M6camque celeste ”, and 
Maxwell’s “ Electricity and Magnetism ” Other 
works mcluded Tait’s “Thermodynamics” (18G8), 
“Heat” (1884), “Light” (1884), and “Properties 
of Matter” (1886) Ho also translated Helmholtz’s 
“ Vortex Motion ” and Mohr’s “ Views on the Nature 
of Heat ” 

Two volumes of Tait’s scientific papers wore 
published m 1898 and 1910, and his biography by 
Prof C G Knott appeared m 1911 Hia portrait 
was painted throe times by Sir George Reid and the 
pictures are to be seen at Peterhouse, the Royal Society 
of Edmburgh, and the Scottish National Portrait 
Gallery respectively As a professor, he was dis¬ 
tinguished by his earnest attention to the duties of 
his chair and by his capacity of mspiimg his pupils 
with both enthusiasm and affection He was as 
Buooesaful in presentmg the elemental or fundamental 
truths of science as ho was in advancing its range and 
attackmg new problems A keen golfer and able to 
apply mathematical analysis to the flight of a golf 
ball, on one occasion when staying at St Andrews, 
hia guest, Helmholtz, then about fifty years old, 
wrote “Mr Tait knows of nothing else here but golfing 
I had to go out with him , my first stroke came off— 
after that I hit either the ground or the air Tait is 
a peculiar sort of savage, lives here, as he says, for the 
muscles, and it was not till to day, Sunday, when ho 
dare not play and did not go to church either, that he 
could be brought to talk of rational matters ” With 
Balfour Stewart, however, Tait published a book on 
the “Unseen Umverse” which,while it called forth 
praise and censure, fulfilled the authors’ purpose to 
show that the common statement that “ Science is 
incompatible with rehgion ” was baseless Tait’s 
correspondents mcluded Kelvm, Maxwell, Cayley, 
Hamilton, and many other scientific men of the 
Victorian ago 

Thk Paris correspondent of the Morning Poat 
states, m tlie issue of April 10, that news has been re 
oeived in Russian circles m Paris that Profs Michael 
ovsky and Saposhnikoff have been arrested and 
exiled to the far north of Russia The reasons for 
their arrest and exile are unknown m Pans Prof 
Saposhnikoff is well known in scientific circles m 
Great Bntom and this news will cause much sorrow 
to his fnends here He was frequently m England 
and took part m the International Congress of 
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Applied Chemistry held m London m 1909 He also 
spent considerable tune in Great Bntam during the 
War, and for his services at that time he was mode 
a Knight Commander of the Order of St Michael and 
St George In the early days of the revolution. 
Prof Saposhnikoff was imprisoned for several months 
m Petrogrod and his two sons were shot After his 
release he held several unportant jHists and visited 
the Contment and ngland on official business for 
the Soviet Government He was professor at the 
Michael Ordueiace Academy and also at the Institute 
of Rootis and Communications He was a diligent 
worker ami published much work of scientific value 

Prof Saposhnikoff is a pioneer m the chemistry 
of explosive substances Hia work on the deoom 
position of mtrocelluloso and hw m vest i gat ions in 
connexion with the nitrating properties of nitnc 
acid in sulphuric acid with reference to the vapour 
tension of the mixture wore acknowledged os im¬ 
portant contributions by all explosives cliomists 
He worked on a variety of other subjects of purely 
scientific mterest and was also the author of a number 
of papers on metallurgy, mcluding mvestigations on 
the microstructure and pliysical properties of alloys 
Hia papers durmg the period 1903 12 occupy a 
column m the mdex of the Journal of the Chemical 
Society The results of his investigations appeared 
m Russian, German, and French journals, and smoe 
the War he has contributed many paj^ers on scientific 
and techiiiral subjects, which have been publislied in 
Russia Prof Saposhnikoff is sixty throe years of 
age and has a record of highly valuable scientific and 
technical work which la recognised and appreciated 
by all scientific workers m Europe It is httle short 
of disastrous that the world, as well as Russia, should 
be deprived of the services of a man who is still 
capable of doing excellent work for the lienofit of 
humanity 

In our issue of Ajiiil 18, p 600, printed a very 
brief account of the history of the Pans Observatory, 
prompted b> the reports in the daily press tliat the 
Observatory was closing down and that a now national 
observatory was to be built m the Duiance region of 
Provence Those reports, it soonis, are incoireit and 
we much regret having given them furtiier currency 
by repeating them M Ernest Esclangon, Director 
of the Pans Observatory, has written explaining the 
present position anil prospects of the Observatory, 
and we cannot do better than reproduce hia words 
“ II n’est nullemont question d’abandonner TObserva 
toire de Pans, bien au contraire Nous demandons 
seulement qu’ime grande succursale de cot observa- 
toire HOit cr66e en Provence ofi le ciel est particiili6re* 
ment beau , cette succursale serait dot6e d’lnstrumonts 
puissants et modomes, notamment de grands tele¬ 
scopes L’Observatoire de Paris garderait toute son 
importance , un grand nombre de services d’observa- 
tion y seraient conserves, notamment le service 
m^ndien, I© service de I’heure, le service des Equate- 
naux pour los observations d’^toiles doubles, le service 
des observations solaires install^ i\ Meudon, etc 
En outre, I’Observatoire de Pans centraliserait lea 
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documents que lea aHtronomes iraient rocueiUir dana 
la succursale en Provence, ^tudierait ces documents, 
en tirerait les conclusions , on un mot, rObservatoire 
de Pans, en plus des services d’observation qui y 
seraieiit conserves, constituerait comme le cerveau de 
rorjjfanisation irensemble Mais au surplus, tout (ela 
reste pour le moment & r6t-at de projot, ot aucuno 
decision n’a pu etro prise puxsque les credits n^essaires 
pour cette realisation ne sont pas encore vot^^s, et 
qu’actuellemont, nous ne disposons pas des moyens 
p6cuiuairo8 mdispensables pour mottre ce projot h 
execution We welcome this very clear statement by 
M EscIaiiRon and trust that funds will be (juiokly 
forthcoming to enable the realisation of the scheme 
he has outlined 

Thb official report on the Hawkea Bay earthcpiake 
of Feb 3 has boon received from Lord BJedisloe, 
Governor General of New Zealand The loss of life 
(212 persons) was <Iiie mainly to the fact that the 
centre of the oartJiquake—somewhere beneath the 
Pacifit Ocean—was not far distant from two towns, 
Napier and Hastings, cont^uning between them a 
population of about 35,000 The shock was felt over 
a great part of the North Island and the northern 
district of the South Island, while the area over 
which material damage occurred extends from near 
Gisborne on the north to Wnijiawa on the south, 
and from Tarawora on the west to the Pacific Ocean 
The houses that generally withstood the shock were 
those of wood or reinforced concrete Biief but 
mteroHting accounts of the Murchison earthquake of 
June 17 1029, are contained in tlie Report of the 

Dominion Astronomer and Seismologist for the year 
1929 and in an article on the “ Seismology of New 
Zealand ”, published m the New Zealand Official 
Year book for 1931 The map of the isoseismal lines 
shows that, except for very small areas in the extreme 
north and south, the earthquake was felt throughout 
both islands The movement along a fault near 
Murchison raised the ground on the east side about 
fifteen feet and shifted it about nine feet to the north 
west Recent levelluigs show that the block is now 
sinking back somewhat irregularly, a movement that 
IS no doubt responsible for the after shocks felt so 
frequently m the central area Of these, no fewer 
than 632 were recorded by the end of the year at the 
Welhngton Observatory 
* • 

The annual exhibition of the Television Society was 
held on April 15 at Uni\er8ity College, London The 
number of exhibits was greater than in previous years 
The trend of development is in the direction of large 
screens with projection methods suitable for large 
audiences The Tuke cup was awarded to R Wilson 
and A A Waters for an excellent television equipment 
with a mirror drum receiver and screen projector In 
this system the person being televised is not dazzled 
by excessive light, and he con be seen at the same time 
as the image on the screen It worked very satisfac 
torily, and the receiving set m small and quite oma 
mental, which we consider a great step in advance 
In television between places about a hundred miles 
apart, * echo iraeiges ’ are someMmes observed, one 
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image being partly superposed on the other T H 
Bridgewater showed how this phenomenon can be used 
to determ me the height of the Kennelly-Heaviande 
layer The lesearoh laboratories of the General Elec¬ 
tric Co showed two gas discharge tubes which operate^ 
directly from the 200 volt alternating current moms 
without using high tension transformers The sodium 
tube gives a yellowish light and the neon mercury 
vapour in a uramum gloss tube gives a bluish white 
light Wo were impressed by the educational exhibits 
Printer’s blocks were prepared showing tlie amount of 
definition possible by different television scanning sys 
terns, and simple diagrams illustrated the underlying 
prmciples of television The G P O exhibited excel¬ 
lent photographs rec©ive<l m Great Britain from 
Austria, Denmark, Germany, and Sweden by the 
Siemens Karolus Telefunken system Tlie Bntish 
Stenode Kadiostat Corporation showcnl various sten- 
ode models of radio receivers of very high selectivity 

As there is little more than one per cent of the 
world’s mam hne railways olectiified, there is plenty 
of scope for eleftiical engineers to convince the 
railway companies of the advantages of electrifica 
tioii There is general agreement that suburban 
and tube railways should be electrified Where the 
trains arc coutinuallv starting and stopping, elec 
tnfication enables the lines to carry far more pas¬ 
sengers and to accelerate the service In underground 
tunnels and in tube railways, the noxious vapours 
generated by steam trains makes electrification com 
pulsory After the War the Austrian (government 
obtained on international loan, a part of which it set 
aside for mam hne elect!ification In 1927, however, 
the work was stopjxxl and the money used for other 
purposes Laige portions of the scheme were there 
fore left unfinishetl One of the reasons was the 
lowenng of the price of imported coal, and another 
was ptissibly that too favourable a view had been 
taken of the costs of electrification In World Power 
for March, Dr M (i Say chscusses these aajiocts of 
railway electnfication Main hne electrification is 
not favoured m Great Britain because coal is cheap, 
the gradients are seldom severe, and there are scarcely 
any mam lines where the tunnels render steam 
haulage hazardous The London Brighton line, 61 
miles m length, will be (he longest electrified route m 
Great Bntain It will be worked by multiple unit 
trams of six coaches The present steam tram servioo 
of two million tram miles j>er annum will be re¬ 
placed by an electric service of nearly five million 
tram miles The conversion cost is estimated at 
about £60 000 i>er mile, and energy outside the London 
area will be obtained directly from the national gnd 
network The maximum speed of 06 m p h will 
enable the quickest trams to have on average speed of 
64 m p h If this Ime is successful, it will probably 
be the forerunner of further electrified zones east¬ 
wards and westwards from Bnghton and Worthing 

The first and the most useful of the commercial 
applications of radio oommimioation was to marine 
navigation In his chairman’s address to the wireless 
sectioil of the Institution of Electnoal Engineers. 
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published m the March number of the Journal of the 
I £ E , C* E Rickard givoe interesting data of the 
progress that has been made The mtemational legis¬ 
lators who frame the rules and regulations for wireless 
'Communication insist that marme radio telegraphy 
'shall progressively improve and, so far as economic¬ 
ally possible, keep m step with modem progress 
About fourteen thousand of the world’s ships are now 
fitted with wireless apparatus Of these, about ten 
per cent are fitted with valve transmitters and the 
rest with sjiark only Sjiark transmitters of 100 watts 
input power are generally considered to provide the 
beet form of emergency apparatus, probably because 
it IS thought that a strident and hoarse cry for help 
will attract the most attention By the new mter 
national regulations, no spark transmitters of greater 
power than 300 watts mput power are to be installed 
From now onwards, therefore, the percentage of high 
power spark stations on board ship will steadily 
decrease There ore about twelve thousand sh ips fit ted 
With automatic alarm devices which enable a slnp’s 
operator to be called to his jKist when he is not on 
watch At the end of last year, about five hundred 
ship’s lifeboats were fitted with wireless Vessels of 
less than 1600 tons gross tonnage which do not carry 
passengers are under no legal obligation to have radio 
apparatus Many of them, however, are fitted with 
reidio, as it is found of great value not only m navi 
gatmg the ship but also in cany mg on their business 
In particular, trawlers, whalers, and other vessels con 
nw ted with the fishmg industry are generally equipped 
With radio There are now more than 200 automatic 
radio beacons around the coasts of the lea^lmg man- 
time countries of the world 

The new Welland Ship Canal between Lakes Ene 
and Ontano, which was opened on July I, 1930 
(Natukb, July 6, 1930, p 30), allows vessels of ocean 
liner size to pass round Niagara I oils and removes one 
of the two great barriers that have kept deep sea 
shipping out of the Creat Lakes Between the lakes 
and the ocean only the bamer of the Lachino Rapids, 
round which smaller vessels alone can pass, remains 
But the largest lake vessels, about 600 feet m length, 
are now able to get into Lake Ontano Tliere are 
21 electnc drawbridges over the new canal, some of 
them spanning the canal’s full width of 320 feet 
Unlike the Panama Canal, where only the locks are 
illuminated, the entire length of the canal is lighted 
like a city street The Welland locks are tremend 
ously deep Three of them give a total lift of 140 
feet m less than three quarters of a mile The 
electncol equipment is built by the Canadian West 
inghouse Co , Ltd The locks have corridors, steps, 
and electnoally lighted mooring platforms, half 
way down the sides The attendants check the way 
of the ship as it sails m at the lower level As the 
water comes m, the men retreat and the lock is flootled 
The electnc lamps m their water tight globes are left 
burning far underneath the water One end of the 
canal is 326 feet higher than the other If it were not 
for the lock-gates. Lake Ene would run into Lake 
Ontario, forming a new Niagara Falls In the un¬ 
likely event of a look-gate failing, there is a boat with 
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powerful hoistmg gear always ready to plug the 
canal by an emergency gate 

A CONFERENCE of teachers and other professional 
experts m prehistoric archroology will be held in Beni 
m May, at the personal invitation of Prof Bosch- 
Gimpera, of Barcelona, to discuss the future organisa¬ 
tion of prehistoric studies This conference arises out 
of suggestions winch were disousse<i at the Congress 
of Archasology held at Barcelona m 1929, when the 
question was raise<l whether, m view of the situation 
which had arisen m regard to international congresses 
m archflBoIogy, it was flesirable that the prehistono 
section of the Congress of Archaeology should be 
enlarged It then appeared that there was a desire 
for a quite new organisation Smce 1929, however, 
there has been a fundamental change m the situation 
The attempt made by the Institut mtemational 
d’Anthropologio of Pans to revive, and at the same 
time absorb into its own machinery, the old pre-War 
Congr^s d*Anthropologic et Arch^ologie pr^historique, 
by issuing a jomt invitation U) the congress at Lisbon 
in 1930, would appear to have strengthened the dis 
satisfaction of archaeologists with the present position 
rather than have reconoiletl them to a congress which, 
while international mname, is attaches! tx) a permanent 
organisation, bound under French law to be pre 
dommontly French m composition As a result of 
mquiry, it would appear from a report published by 
Prof J My res m the April issue of Man, there is a 
widosiiroad agreement among archaeologists of all 
nationalities, including oven some French, that future 
congresses should be entirely separated from the Paris 
Institut and, in fact, that the old Congr^s should be 
revivetl m accordance with its former statutes 

Prof Mvres goes on to forecast the probable lines 
of discussion at Bern in the light of consultations and 
correspondence with Cont mental archteologists The 
questions to be Hottle<i will bo whether international 
organisation m the future should provide for a single 
congress to cover all human sciences, anthropology, 
etlmology, technology, as uell as preliistonc archaeo 
lufCyt ur should (at any rate at present) a congress be 
organisetl to deal with prehistoric archteology only , 
and, secondly, whether an entirely new congress on 
fresh principles should be organised, or should the 
pre War Congr^ d’Antliro^xilogie et Arch6ologio pr6 
historique be revived by friendly agreement with the 
survivmg representatives of the old Congres and the 
Pans Institut as an entirely independent institution 
On these pomts the attitude of British archaeologists 
is set out m a senes of resolutions passed at a recent 
meeting of the Jomt Committee on Teachmg emd 
Research of the Royal Anthropological Institute a 
fully representative body In these, the desu-e is 
expressed that the Congr^^s shouUl remain m being as 
an mdoi>endent body, and the Committee conveys to 
the meotmg at Bern the hope that any future congress 
for prehistoric archaeology will admit the more general 
studies of anthropology and ethnology, winch illustrate 
all the various aspects of prehistoric archaeology 

Under the auspices pf the Museums Association and 
the Carnegie United Kingdom Trust, on exhibition of 
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muBeiim specimens specially prepared for circulation 
to rural areas was held m the CJounty Hall, West 
minster, on Jan 28-30 The exhibition aimed at 
showing, for the information of museum curators, 
educationists, and the public generally, what can be 
done and what is bemg done to extend the mfluence of 
muBeunns to country schools and to the people Nine 
provmtial museums, the Canadian Commission, and 
three United States museums sent exhibits, which 
represented very fairly the possibilities of this branch 
of service, as well os the limitations imposed upon it 
by difficulties of size and transportability It is very 
giatifying to know liow greatly this museum work 
IS appreciated in the distncts where it prevails The 
Museuvia Journal for March associates with an ac count 
of the exhibition, photographs of some of the senes 
shown One of the groat difficulties of curators is to 
obtain, at reasonable cost, coses at once suitable for 
exhibiting hjmk unens (often of considerable depth) and 
for bearing the strains of travel by rail or earner May 
we suggest that the Museums Association would play 
a most useful part wore it to arrange for the mass pro 
duction of a standanl transportable case, probably 
after the type used by the American Museum of 
Natural History, which, to us, seems best to meet 
requirements 

A LIST of the industrial research laboratories of the 
Unitetl States of America hets recently been published 
as Bulletin No 81 of the National Research Council 
(Publication Office, National Research Council, 
Washington, D C No price) It is the fourth edition 
of this bulletin and shows a great increase, m the 
number of mdustnal research centres listed, on the 
third edition of 1927 The increase m number is 
about 60 per cent and may bo indicative of either 
the great progress of industrial researth m the Umtod 
States or a greater interest of such research laboratories 
in this compilation by returning data for publication, 
or both III© list iH of mdustnal laboratories only 
and does not include, therefore, laboratories connecteil 
with the Federal, State, or municipal governments, or 
with educational institutions Since, as the compilers 
of this bulletin admit, such laboratories often do 
attack problems of industrial importance, it seems a 
pity that they wore not includetl These laboratones 
usually are hstetl m other publications , yet their 
inclusion probably would have Euided to the'value of 
this bulletin, by making it even more comprehensive 
The data given under each laboratory were fumisheti 
by the director of the laboratory, m reply to a 
questionnaire, of wluch the chief parts apparently 
were name and address of the company (under which 
the laboratoiy is listed), director and research staff, 
account of research work, and, m a few cases, develop¬ 
ment work Following this list of industrial com- 
pames' laboratones, is an alphabetical list of directors 
and their addresses Then oomes the gdOgraphioal 
distnbution of the laboratories, grouped mto towns 
and States Finally, there is an alphabetical grouping 
of the subject matter of r^earch The last two lists 
form indexes to the whole volume, thus making 
reference comparatively easy So far as we know, 
there ib no similar list ef mdustnahresearoh laboratones 
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m Great Britam, such a list should prove of great 
value as a reference guide to all types of research 
workers 

It 18 announced that the Whipsnade Zoological 
Park will be opened to the pubhc on Saturday 
May 23 Tlie park will be open every day afterwards, 
incluihng Sundays from 10 am until lighting up time 

A SMALT earthquake was recorded at Kew Observa 
tory at 17 hr 3 mm 9 sec G M T on Apnl 16 It is 
estimated that the disturbance onginated 1300 miles 
away, the epicentre being under the Atlantic to the 
north of the Azores 

Ttif Faraday Medal (tenth award) will be presented 
to Mr Cliarles H Merz at the ordinary meeting of the 
Institution of Electrical Engineers to be hold on 
Thursday, Apnl 30 The presentation will precede the 
twenty second Kelvm Lecture, which will be delivered 
by Prof W L Biagg on “The Architecture of Solids’* 

Thk annual visit to the Research Station, Long 
Ashton, Bnstol, will take place on May 7, when the 
ciders made dunng the season 1930-31 will be dis 
played and the fruit plantations of the Station will be 
open to visitors from 11am to4PM Demonstrations 
of small horticultural machmes and implements, in¬ 
cluding cultivators, spraying and dusting machmes, 
etc , will be in progress throughout the day 

The Pontifical Academy of Sciences (Nuovi Lmoei) 
IS offering a prize of 10,000 lire for a critical disserta¬ 
tion on the law of Mendel and the chromosomo theory 
Essays must be unpublished and may be written m 
English, French, German, Spanish, Italian, or Latm 
They may be signed or wntton under a pseudonym, 
and must reach the Pontifical Academy of Sciences, 
The Vatican City, before Oct 30 The award will be 
announced at the first meeting of the Academy in 
December 

The work of the National Physical Laboratory is 
illustrated by a senes of transparencies now on view 
in the entrance hall of the Science Museum, South 
Kensington They include illustrations of a radium 
safe, one million volt spark, internal view of the high 
voltage laboratory, and the primary standard baro 
motor There is also an exhibition illustmtmg the 
occurrence of earthquakes and instruments used m 
their measurement, with the records obtamed at Kew 
from a number of recent earthquakes Both series of 
exhibits will be on view imtil the end of June 

The Lmnean Medal for 1931 of the Linnean Society 
of London has been awarded to Prof Karl E von 
Goebel, professor of botany m the University and 
Director of the Botanical Gardens, Munich The 
following have been proixised as foreign members of 
the Society Prof Carl Chnstiansen, of Copenhagen, 
Dr K E Correns, Director of the Kaiser Wilhelm 
Institute of Biology, Berlm, Dr L Diels, Director of 
the Botanioal Gardens, BerUn, and Prof F A F C 
Went, professor of general botany m the Umversity 
of Utrecht 

Sib James Jxaks left England on Apnl 18 for the 
Umted States, primarily to recrive the Franklin Medal 
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from the Franklin Institute^ Philadelphia On May 
18 Sir James will deliver a lecture m Washington 
under the auspices of the Carnegie Institution Ho 
will visit the Bartol laboratories in Philadelphia on 
<Iay 19, and on May 20 will receive the Medal from the 
Franklin Institute and there deliver his lecture This 
will be followefl by three lectures, at Princeton (May 
23), Harvard (May 26 or 26), and Yale (May 26 or 
27), which are being given under the auspices of the 
Franklin Institute 8ir James will sail for Kngleuid 
towards the end of May 

The preliminary piogmmme of the forty second 
congress of the Koyal Sanitaiy Institute^ whuh will 
take place at Glasgow on July 4 11, has recently been 
issued Sir Henry Meehan will preside over the 
congreBS, which will be divided into the following 
sections preventive modiciiie , architecture and 
engineering , maternity, child welfare, and school 
hygiene, hygiene of food , hygiene in industry , 
veterinary hygiene and national health insurance 
Five conferences have also been arranged, ef sanitary 
authorities, medical ofRcois of liealth, engineei's and 
surveyors, sanitary inspectors, and health visit-ors 
The inaugural atldress will he given hy Sir Heniy 
Meehan, and the congress will terminate with a lectuie 
by Major Walter Klliot on “A Continuous Health 
Policy” A health exhibition in coniit xion with the 
['ongress is projected, and there will be oppoj tunities 
foi visits to hospitals and other institutions and 
places of lo< al interest 

The preliminary programme of the Second Inter 
national Congress of the History of Science and 
Technology is now being sent out, and we note that it 
IS intended as the subject matt-er of the Gongiess is 
BO extensive, tliat members should speak to three 
u^eneral themes namely (1) The sciences as an integral 
[)art of general historical study, (2) Historical and 
contemporary mter rolationslnp ot the physical and 
biological sciences, (3) Inter dependence of puie anil 
applied scienei Foi the afternoons and evtnmgs, 
visits have been arrangml among otlier places, to the 
Koj^al bociety, Koyal Institution, Royal Observatory 
(Cheenwich), National Museums, Institute of Historu al 
Research and Down House Kent There will also 
be excursions to Oxfonl and Combndge Moat sAtis 
factory responses have already been made and the 
('ongress bids fair to be a very great succcas Furthei 
jiartioulars will be furnished u|)on reciuest by the 
honorary secretary of the Congress, The Science 
Museum, South Kensington, SWT 

With reference to the article on medals awarded 
for scientific achievement, published as a supplement 
to Natubk of Nov 16, 1930, and the additional list 
m Natuke of Mar 7, our attention has been directed 
to a further medal award In 1928 the Bombay 
Branch of the Royal Asiatic Society established a 
^ ^ver medal, to be given triennially to a member 
considered to have made the most signal contribution 
in Oriental scholarship dunng the previous three years 
The first medal will be presented this year to Mr 
V Karandikar, for his bixik “ Hindu Exogamy 
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A Systematic Study of Hindu Mamage Outside the 
Gotra** This book was noticed m Nature of Mar 
16, 1930 

With the Decembei number, 1930, the Tropical 
Veterinary BrUletin ceased publication, ami m its 
place the Impellal Bureau of Animal Health is 
publishing a new journal imder the title of the 
Vete'^xnary Bulletm This includes the matter of 
tho Tropiiol 1 etermary Bulletin and, m oildition, 
the diseases of tem[)erate climates Tho first volume 
t>f about 384 pages is being issueil in four quarterly 
parts, i ommencing April 1 hut from January 1932 
tho journal will be publisheil monthly, and tho volume 
will lun to about 600 jiagos The subst nption price 
18 £1, post free whicli should be seat to tbe Imperial 
Bureau of Animal Health, V etermary Laboratory, 
Mmistiy of Agueultore and Tislieiies, Weybndge, 
Surrey, England 

A USEFUL classified catalogue of new and second¬ 
hand books on medical subjects has just been issued 
by Messrs W and G Foyle, Ltd ,119 (‘haring Cross 
Road, W r 2 ll can be bad fioe of cliaige upon 
application 

We have rccci\ed a volume ot collected repiints of 
“RestaicbtH published fioin the W trds and Laboia 
torifw of the London Hospital dunng 1930 ' It 
IS eiiited by Mr Hugh Cairns, and contains 39 pajiers 
dealing with a vanety of subjects-hnu al medicine 
and surgery ladiology, fiatbology bac ti nologv, and 
physiology hive papei’s deal with psittaiosis or 
parrot fev or 1 he paper by Bcnlsixa and Western shows 
that tho virus is a filtembU^ one, though probably of 
relatively large si/e and that the guinea ])ig is sus- 
eeptiblo to th^ virus anil may be ernplovfd for mam 
taming stiains 

A ( ataiooue (No 456) of nearly 1300 seernd hand 
books of sdenco has just Ijet n receivtxi fiom Messrs 
Bowes and Bowes, 1 Trinity Street, Cam budge I'lie 
subjects aie airarigeil unde i tho headings of journals 
(genoial) agiiciilturc authiopologv and ellmology, 
biography and travel, biology (with microscopy. 
evoIutKJn, and hoieiiity), botany (with a small collec 
Xion of horbals) chonustiv and physics, entomology 
(with arachnida, and cnistacfa) foiestry ancl garden 
ing, mineialogy and geology inolluKca, ornithology. 
z(X)logy (gc'iiexal with parasitology), and ad<ionda 
(all subjects) Tht puces aske<l appear very icason 
able 

Apiljcations are invitcsi foi the following appoint 
monts, on oi before tbe dates mentioned A hoaif 
of tho senioi engineenng department of the Hull 
Municipal Icnlimcal College—The Director of Eiluca 
tion, Ediuation Offices Guildhall, Hull (May 2) 
A senu r lecturer in electrical engineeinig and an 
assistant locturoi in mauiie engineeiiiig at the Livei 
pool Central Municipal Technical School Tlie 
Director of Education, Education Oflice, 14 Sir 
Thomas Street, Liverjiool (May 2) A lecturer 
m mathematics with subsidiary physics and a 
lecturer m building technology and science at the 
Ragby College of Technology and Arts—The Puncipal 
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and Ojf?ani8tM of 1 uilhoi Education lu Ku^hy, 
61 Clifton Roa^i, Rup^by (May 8) An aflfii«itant in 
the chemiHtiy depaitment of the Coventry Miinu ipal 
Technical (Villegc - I he Dirmtoi of Eiluiation, 
Council Houhc C'oventiy (May 22) A piofessor 
of anatornv in tlic Univt rsity of Birmingham—-The 
Heciotary, The TniverHitv, Rnmiugham (May *^0) t 


A univemty student in physiology m the University 
of Loudon- The Academic Registrar, University 
of London, South Kensington, SW7 (May 31) 
A temporary lecturer m chemistry at the Huguenot 
University College, Wellington, C'ape of (Jood Hop^-^ 
Miss M S H Kilioe, St Paul’s (nrls’ Sthool, Brook 
I (Ireen W 6 


Our Astronomical Column 


Comets —Pop Aair tor Apnl ( obtains jihotogiaphs 
of cornet Schwassmann Wachmann beloie and alter 
the recent outhuist icpoKc^l in Nati^kk for April 11 
Tiny wore taken by Ihof fi van J^icsbioeck with thc^ 
24 inch roHectoi at \ tikes OVjservatory 1 he first 
was taken on Iht 16 Jtl30 when the comet’s magni 
tude was about 16 iii spite of its famtni ss Di F E 
Rosh lias managi d to hi mg out an apprt ciable amount 
of coma by making suc(essi\o photographic copies 
The set ond photfigruph taken on htb II 193 I,s1k)Ws 
the c oiiu t as a small biighl chst of magiutude 12 
Examination of tht onginal iitgativo showed a little 
diffuKtsl light at the edge of the disc, but theextindetl 
coma had vanishi d Bv Mai 10 the comet had again 
sunk to inagnitudi 16 and tlio outt i coma was again 
viBiblt On htl) 11 thf < oriK t was 7 Of) units ftom tho 
Hun 6 tj ti<mi tlic onith Prof van RicHhioiik is 
confident tlial it wdl it mam visible murid tlie w holo 
of Us dibit wdiK h will bo a new coirutaiy record It 
18 now Writhin two vtais of aphelion passage 

Di K Remmuth of Konigstiihl Ohseivatoiv, an 
nounccs m 1 s/r Narh 5770 that ho has detected 
images of a conic t on [ilatcs taken m March 1002 It 
WHS 1 5 m dianw tn with a faint nucleus and a short 
tail m P \ 220 , inaguitude 12 0 He suspects that 
it ina> l)t u [anodic cornet l>ut it has not be cm iclenti 
fied with anv known one 0 hr ])ositions ait given in 
the iiope that othc r images mav he found on old plate s 


c M 1 hun 
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, 5 II IS 1 
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1 15 21 5 
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Another Interesting Schwassinann - Wachmann 
Object Thes< tw o astronomy rs of Beigedcaf Obaerv a 
torv am the joint discoveiois of several inteiesting 
comets Ifie latest of then discoveries is probiihlv 
a rnmoi [>lanc>t it attractecl considerable attention 
from its inpiil letiogrnde motion of - 1”^ 42” daily 
and its Jugiily inclined orlut fbre 413 of Astroii 
Roch JnstU contains t lie following prehminarv cubit, 
coinjivUed bv Dr \ Kalirstedt 

Epoch 1931 Match 24 0 IT T 
M 19 6013 
w 13427871 
U 0 0056 1931 0 

f 33 1919 ) 

0 21 4017 

Period 5 524 years 

logc/ 0 2977 

Tlie Hplielion is about a unit inside the crrbit of 
Jupiter, so the pc^rturhnthms will be considerable 
Tho magnitude is 13 

Parallaxes o4 Stars at different Galactic Latitudes — 

Piililu(titan No 45 of the Mrotungen Laboratory Iibh 
a paper on this subject bv Dr P .1 van Rbtjn and 
B J Bok Its object is a re determination of the 
mean secular purulluxes of stars of various magnitudes 
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grouped with reference to their galactic latitudes It 
IS coiu hided that the distwncos of tho faint stars in 
Ingh galactic, latitudes were o\or estimated m the 
similar reseaich in PubhcrUion No 29 The proper 
motions liave boon re investigatrsl, using all the 
recently pubhslied star catalogues and some special 
investigations for faint stars by Alclen, P van de 
Kam|), and A van Maanen The effects of galactic 
rotation have been taken into account, using Oort’s 
foiinula* c)f correction 

TJio following IS a sumrnaiy of the lesulling mean 
sec ular parallaves 


Matf 

Lnt 0 40 

7 0 

0 033' 

9 i\ 

0 017' 

J] 0 

0 0086' 

1 ^ 0 

0 0045' 


1 lit 10 to 90 
0 047'" 
i) 027^ 

0 015' 

0 009' 


Tables me given to facilitate tho dc dm turn of abso¬ 
lute proper mot urns of fairrt stars from their relative 
values as derived fiom idiotogiaphs They incluclo 
the effect of diffcuential galactic rotation 


The Distant Faint Companion of Castor liitll Utr 
JnM NitherUtnda 6, No 216, contains a full study of 
this faint star whicii l^elongs to the system of (’ostor, 
and IS, Jiko the two bright components, a close 
bmaiy , it is also an echpsmg vairable T)ie two stars 
tomposing it appear to be practically identical in 
Ki/c and brightness, each of them is 432,000 km in 
rmhus, and of mass 0 591 sun, density 2 468 sun 
surface brightncHS 3 45 magiuiudes dniker than tho 
sun, total linghtncss 4 48 magnitudes famtor tJiaii 
the sun \doptmg 5741° *us tho sun’s (effective tern 
peiatuio, that of Castor C is found to bo 3400"', in 
good agreement with its tyjie of s}X)ctiuin, winch is 
jtf Its colour index is I 52 magnitude The orbit 
appeals to be c iiciilar , the full period of revolution 
(tliat IS, double tho period of light variation) is 
0 8142S22 day, and tho radius of tho relative orbit 
2 701 000 km The absolute visual magnitude of 
each compcnient ih 9 1 5 magnitudes It ih noted that 
the masses and magnitudes accord well w ith Edding 
ton’s mass Uiininnmty relation 


The Distances of the Cepheid Variables —A recent 
note m this cfdumn described B P (Jerasimovic’s 
rescan hOH on this subject leaihng to tho conclusion 
that Prof Shapley’s absolute magnitudcvs needed to 
bo corrootcxl J>y + I 0 mag , and his distances reduced 
III Iho ratio 0 631 to 1 A sir Aarh 5775 contains 
a rcsseartJi on the same subject by A Ki[)per It 
makes uso, m addition to proper motions and radial 
velocities, of the fact that the angular radius of a 
star of known colour index can bo dodiiceil from rtfi 
apparent magnitude By applying this to different 
stages of the Cepheid variation, tlio change of angul^ 
rail MIS can he correlated with the radial velocitj% 
From a combination of all the methods lie finds + 1 1 
ns the correction to Shapley’a absolute magnitudes 
Thm IS HO dose to the 1 0 of Gerasimovio that it givea 
ground foi receiving both roaults with some confidence 
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Research Items 


A Neolithic Statuette from Malta —Sir T Zammit 
figures and doftonbes in tho Btdlelxn of the Malta 
Museum, vol 1 , No 2, a fragment of a stone statu 
Hte found in 1929 m clearing the exterior of tlie apses 
of the Tarxien neolithic temples What is left of 
the statuette shows details lacking m other statuettes 
from the megaJithic ruins It is 30 cm high anti has 
a width of 21 cm witli a flat base 10 cm hy 7 5 cm 
The upper pari, correspondmg to the wa\st, has a 
hollow, carefully worked, which served as a mortice 
For the insertion of a dowel to boar the upper portion 
The figure is draperl with a fiouiued shoit skirt, and 
IS Hit tmg or leaning on a bench A pear shaped leg pro¬ 
trudes jBeyond tho skirt Koch pan of pleats of the 
skirt IS sunnoiuited by a seminrcular emhroidere<i 
line forming a continuous decoration Ihe hips aro 
prominent Ihe bench on which the figure sits emls 
in a horizontal frame supported liy standing humoii 
hgures in high relief, tho heads appearing os decoiative 
Itnobs under tho frame They stand in typu al hier 
atic attitude with tho left forearm bent across thc^ 
breast, tho light arm hanging loosely hy the side 
The figures weai a plain tunic falling in folds to the 
ankles to conceal the feet Anotlier figure in hoklcr 
loliof IS scat CM I at right angles to the thieo figures, Us 
'irms folded and its hands resting on tho obese tlnghs 
Those carved figures ai*© peculiar to Malta 

A New Species of Ormthobtlharzta Wotzol 
Pro( Nat Alas voJ 78 art 3 1930) dc 

ccnbc's a now species of the trematodc genus Oimtho 
>tlhatzf(t fiorn a Canuditin goose from Vnginia 
The (iescnpfion is based on three inalcw and thioe 
einaloM found m branches of the portal and mesenteiic 
/eins The testes in the niaU^ aic 28 in nuinbei, that 
s, fevser than in otliei sjiocies and tho fomalos aie 
ongei than the males (ab(>ut 9 mm and fi mm 
espectiv ely) h-ggs collected fiorn tho intestinal 
ontf Ilfs oi tlie goose are o\al, piovaled witli a small 
emunal spine, and ccmlam lutive innacaha The 
uitlioi gnes a cietniled description the anatomical 
hanuteiN ot tho male and female, and a key to the 
tnown Species o1 tVie genus OnnihohiJhnrzui 

Researches on Earthworms ~ In vol 5 No 3 of 
;he iSruacf Beports of Toliokii Impel ml Ihuversity 
193U, there are se\t>ial papeis dealing with researches 
>n various oIigrx'tia^teH of Japan Some of these 
t\orins aie very large and lend themselves readily 
to experiment Phpietmia is a favourite genus for the 
purpoHo In the first fiapcr “ On tlie Body Tempera 

tlic Earthworm”, hy Jiojik Kim, Pheietirna naqa 
^coluho}(ies is used, the purpose of tho work being to 
letermmo the ability of tiie adjustment of body 
temperature within a wide temperature lange These 
worms cjiuckly adjust themselves to the suiroumling 
rneciium within the temperature range of from 0 to 
23° C , beyond which the ability to regulate steadily 
decreases as the temjTerature rises Three sjx^cioa of 
FhettUma and one of AUolohophora Mere used by Du 
Hyen Zyeng for his work on the Distribution of tfie 
InteimuHC ular Nerve Cells m the Earthworm ” It is 
suggested that these cells are vestiges of the primitive 
nerve net of lower invertebrates Ekitaro Nomura and 
bhmryo Ohfuchi continue their work on * The Effect 
of Inorganic Salt« on Photic Orientation in 4llolo 
^phora faiida 5, Sodium Salt-s—NajSO^, NaNO^ 
*nd Nad”, and Shinkishi Hatai desciibes a largo 
new semi acjuatic oligocheate wJnch lie names Draundu 
hnUdmtmizu This is saiii to have been known for 
Years to the people living m the villages near Kahoku 
bake, opening into the Japanese Sea, and is used ox 
lonsively hy the local hshenneri as a live bait foi eel 
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fishing, the spec ihc name being their local name for it 
Tlie largest s# en ineasiircKl more than three feet in 
length when crawling, altliough the posterior part 
was not fully extended It is an interesting fact that 
this huge worm made its appearance suddenly m the 
locality mentioned, an<l Dr Hatai thinks it wets pro 
bably imported- perhaps by tho celebrated merchant 
and explore! Oohei Zeiuya, who was bom in Hntta 
village, where the worm is speemfiy abundant So 
far it hius not been found in other localities, although 
it IS suggested that its original home is very likely to 
bo m tlie Philippine Islanils oi in Java, which GoJioi 
Zeniyn is supposoil to Jiave visitcwl m his tiavels 
Mmoiu Oishi “ On tho Repro<luctive Process of the 
Eartliwoim Pherdivat ct/ifirnuntssinux (Cloto et Hatai) 
Part 1 , HKords some very interesting obsei vat ions 

on the mating ot tlicse woi rns 

Lipin of//t'vrcj Latex ~E Rhode s and K (’ Bishop 
(Quarterlif fourmtl of the Rubber Re’iearch institute of 
AI(tlaf/a vol 2 No 3 12') 1 I')) hnvo isolated from 

fresh latex a (omj)lex lipin likii substame whi( h exists 
in the latex iii cuiaiititios of the order of 0 2 cent 
It was ohtainecl as a solid waxy bexjy hy laborious 
treatment of fiesii sjunjih^s of the latex with lectified 
spirit, coiueiitration under reduced piessure and sub 
Hec|ueijt etlior extrac tain Iho substance disperses in 
water lediKis the walei air surface tonsion, and the 
very stable arjuoous suspnisum is ciragulated l)y acids 
at pH 1 9 to 2 The mo*^hod of i)ret)tuation, general 
c liemu al jiropeities, and tho jnodiictH olitiuned by 
bydiohsis cleaily indicate that the substame obtained 
was a lipin but of (|Uite (oinjilox and not entirely 
elucidated stiucture Different sainpU s Iwive constant 
N P ratio (1 I SI) and 95 pei cent ot the fatly acids 
which constitute' 70 poi cent of tlio total weight of tho 
substance, aie litpiid and have iodines uunibei 12S 
lake some other similar bodies from yjlants, it contains 
a largo amount of carbohydrate (10 per cent) wlucli 
was only removed bv bomevvhat diostu hvdrolysis 
Apparently the sugai ih not juescut as itduc ing sugni, 
tlioiigh lodiicmg proj)oities aie cpiite evident aftc i 
acid hydroRsis, when an ova? one inav' be pi ops rod 
Tlioug)i the pi esenc o of glv cerol has not been dc'liintelv 
oslablislusl nor the particular iiitiogcn base or bases 
identified it is inteiestmg to note that calculations of 
the phonphoius as gly c c i ojihoMphoin ac id, the nitiogcii 
os choline, the' sugar as hexose togcdhei vMth the fatty 
acids unsaponifiable matcnnl and ash, < nahlc acorn 
ploto account to be made oi the oiignial mateiial 
Ihis Iipin complex haw also a tt c iuiological claim to 
examination since Messrs B J J'^atoii, K Rhodes, and 
Rf liisliop (/5n/, ])p Hfi 138) have shown tliat it has 
an accoleratmg effect on the latc ot vulcanisation 

Embryology of Sargassum —Lntil recently, com 
paratively httio has been known of the dc'tails of 
embryology of the Fuc ales njairt from a few ot tho 
northern hemisphoie geneia, such ics Facies and 

Pelveiin The studies on a number of sub tropical 

gonoiaand species by the lapniieso school of botanists 
should help towards a moie detinite classification 
within tho group and esjX'Ciully in the s\ib group of 
the Oystosiio Sargassea?, which is well lepresented 
on that coast InolPs paper on ICmbryological 
Studies in SargasHum” {Si tenet Reports of the Tohoku 

Imjionai L^nivorsit\ vol 5, No 3) shows that 

tho species examined—12 out of the 41 m Yendo’s 
monograph — fall into threo gioUps, each of which is 
rharactonsed by tho methcxl of segmentation of the 
primary rhizoid cell and the number of rhizoids pro 
(iiiced on the embryo At first sight, this appears a 
eomowhat detailed point on w hich to base a c omt>arison 
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of Rpecios, but BO far as it has been investicated, the 
embryology, whii h is also associated with tne 8i7e of 
the ogg, appears to be very constant and also to }>e 
assoomted with dofinito features of the subsequent 
habit of the pJaiit If further investigation confirms 
the cons tan cv of certain types of embryo develop 
ment, this snould prove to be a useful method m 
deciding affinities of doubtful species A case m 
point IS that of Turhinurta (t)/tm/orwM, which some 
algologists have suggested should be placed under 
Sargasmim This suggestion receives support from 
embryology, as the details described by Tahara for the 
segmentation of the rhizoidal coll and number of 
rhizoids agree with the details given by Inch for a 
group of SargiiHautn species which are charact-ensed 
by the irregular division of the primary rhizoidal 
cell uito eight cells, each of which grows out into a 
rhizoid 

Sugar Beet Varieties —Among the rej|^rtH piihhshcyl 
in vol 2, No 4, of the Journal of the National Jnsti 
tuto of Agricultural Botany, that which deals with the 
sugar beet variety trials during 1927-29 is of particu 
lar topical interest The tests have been carried out 
with rejihcatod plots at several centres simultaneously 
and have been repeated successively, all results re 
ceiving statistical treatment The typos of sugar 
boot fall into throe main groups (1) class A’, which jh 
bigli yielding, but witli average or less than average 
sugar content, (2) class with a high sugar content, 
hut with yield below the avt^rago, (3) class N, which 
consists of varieties mtomiediate between E and Z 
The lepcirt deals with strains of the E type, Dippe E 
being selectcMl as a standaid for comparison Fiom 
the point of view of yiehl, Kleinwanziehen E proved 
the best variety, Dippe E and Hooming // S taking 
the second and Ourd places respectively As regards 
sugar content, however, those tlirco atrains were 
poorertlian any other, yet on a Viasis of yield of sugar 
per acre, they again he^ed the list Further, Klein 
wanzleben E and Dippo E provcnl the most profitable 
wlien their cash value per aero was determined, a 
figure ciilculatfHl from yield sugar cont-ent, and 
factory price In estimating the value of sugar beet 
Cl ops the > leld of fops must not be overlooked, but 
on this point also these vanelies proved satisfoctorv 
As regaids non }>oltjng tendcncicH however, Klein- 
vvunzlclien E was slightly tlio superior l^or general 
purposes therefore, Kleinwunzlcbcn E and Dippe E 
are recommended as the most suitable for giowmg 
under Knghsli conditions, but on rich black soils, 
Marsters or Kuhn P, both small topped and non 
bolting strains, aie con^ideied preferable, for the 
dangc^r of exctssive leaf development is avoidcxl, and 
tlioy may he sown veiy early with safety 

The Proposed Madden Reservoir (Panama Canal) — 

The necossitv of a large supply of water for lockages 
m the Panama Canal has engaged the attention of 
the engineers m charge for many yeais In recent 
years it has bcx'onio increasingly evicJent that more 
water tlian is now available in Datun Lake during 
the dry season must be provided to meet future 
rociuirements Consequently studies have been made 
of the feasibility of a storage reservoir on the upper 
Rio Chagres which would conserve ^le flood waters 
for use in the dry season, allow the development of 
ociditional hydro electric power, and aid in the pre 
vent ion of dangerous currents such ew occur in the 
('anal near GanitSoa duimgvfipods The geological 
investigation has boon mode W F Reeves and C P 
Ross, and their com lusions and recommendations are 
pubiishccl in Bull 821 B of the U S (jeol Surv ,1931 
(pp 49 and maps) The rocks «re calcareous and 
tuffoceouH sedimentary rocks of Tertiary age, resting 
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on a volcomc complex of probable Eocene age They 
are bent mto a structural basin that correaponcis 
approximately with the topographic depression m 
which the reservoir would be formod The structure 
IS such as to assure that any leak^e would find itw 
way mto Gatun Lake, as desired ^me of the rockL 
arc thus permeable to water and others are mechanic¬ 
ally weak , but despite these disadvantages tlie pro¬ 
ject 18 found to be feasible 

Glacial Geology of Connecticut —Prof R F Flint, 
of Yale, has recently completed the first systematic 
study of the glacial features of Connecticut as a whole, 
and the results liave been published m Conn Qeol 
and Nat Hist Survey, Bull 47 (Hartfortf, 1930, 
pp 294) It IS concludeil that after the last invasion 
of the ice hod reached its greatest extent, with its 
front lying along or south of Long Island, it passed 
mto a ‘ dead ' or stagnant state Once its power to 
move had gone the blanket of ue must have melted 
away from tlie surface downwards As more and 
more of the previously buried highland surface 
emerge<l, the ua was grailually left only in the 
valleys The melt-water miwle its way seawards 
through narrow channels left between the ice and 
the valley sides Terraces are left representing the 
marginal lakes of successively lower levels, the lakes 
having been filled up delta wise by deposits that 
were banked up against the ico margin The faces 
of th(^ terraces are faithful casts of the irregular 
margins of the stagnant ice, and tlieir surfaces are 
pitted with kettle holes repieseuting isolated slabs 
“of ice that were buried and aftorwarfls melted out 
It 18 noteworthy that the terraces do not slope south¬ 
wards with the stream gradients, but are quite 
horizontal This mdicates tliatthe ditferential tilting 
that uplifted the regions to the north did not affeot 
Connet ticut 

Compensation of Shipps Direction Finders —In the 
early days of building non ships, one of the greatest 
difticulties m the way of navigating them was to 
eliminate the effetts of the ship’s magnetism on the 
mannei's compass The most imiiortant effect is the 
‘ Hemicircuiar ’ error, due maml> to the permanent 
magnetism of the in in girders, beams, and stfH?l masts 
of the ship Another effect la tlie (iua<lrantal error 
due to mduied magnetism The first effect is coi 
recteil by placing two steel magnets m a certain 
position, and the second by two soft iron spheres placed 
one on each Hide of the compass In a paper on radio 
diiection finders road by (' E Horton to the Institu 
tioii of Elec tiical Engineers on Mar 4, the methods of 
correcting their enors are discussed It is pointed 
out that these direction finders, like the manner's 
compewB, are affected by both semicircular and (]uad 
lantal eirors The effects produced by the currents 
which flow m conducting paths lu the ship have to be 
corrected bv a loop suitably ononted and placed near 
the dii’eetion finder It has also to bo shieldetl from 
the effec ts of the ilisplacement currents m the di 
electric by a subsidiary oonal coupled inductively to 
the direction finder This latter effect is corrected 
either by a fixed aenal system (Bellini Tosi) or a rotat 
ing coil system The semicii-cular error is due to the 
fact that although a ship is symmetrical about a 
central longitudinal line, it is not symmetncal about a 
transverse line The best position for the finder is as 
high above the hull as possible In some ships it ii^ 
possible to T)ut the coil on the top of the maat aiic^4 
above the level of other aerials In tins position 
excellent results are obtained Whenever a blurred 
zero w obtained, it indicates the presence of a down- 
coming or atmospheric ray, and in this case the 'eiTor 
of the apparent bearing may be lai^e 
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Discharge through Sluices —Physical Department 
Paper No 25, issu^ by the Mmistry of Public Works, 
Eg 5 rpt, describes the experunente made under the 
direction of Dr H E Hurst, on tliree models of the 
jluioes fitted in the Aswan Dam and Sennar Dam of 
■^be Nile Two of the models were to a scale of 1 /50, and 
fclie other to a scale of 1 /26 Tlie experiments were made 
either at the (School of Engineermg, (liza, or at the 
Delta Barrage, while the total number of discharges 
measured (hiring the work describod in the paper was 
about 3700 Experiments were mode under thrcx> 
conditions of flow free conditions, submerged con 
[litions, and intoimediste conditions , and the con 
rlusion given is tliat the results show that the usual 
theory given in the textbooks on hyilraulics is map 
phcable, and that the flow through a sluice and culvert 
IS complicated It con be described simply only when 
the flow iH free or submorgcxl, but not when the regime 
IS intermediate between these 

New Raman Effect Apparatus -—The December 
issue of the Indian Journal of Physic contains a 
paper by Pi of B Venkateschar and L Sibaiya, of 
the Cential College, Bangalore, in which they describe 
a new apparatus for the study of the Raman effect 
in solids, liquids, and gases and mention some of the 
results they have obtained with it The material to 
be tested is enclosed in a short length of silica tube 
1 nd placed at the centre of a long silica tube of 2 cm 
diameter, which is surrounded by a glass tube of 
3 cm diameter The glass tube has a short tube 
projecting downwards filled with mercury, which 
serves as the cathcnle A bulb of about 6 < m diamot-er 
projects upwards fiom the long glass tube and has, 
at its (entre, the tungsten anode When the mer 
lury arc is formed, the part of the silica tube con 
tammg the spticimen is entirely surroundecl by it and 
the effect of the mercury Ime 2636 in the ultra violet 
ma> he observed By passing air at temperatures 
between 120® (* and 4tX)® C , through the silica tul>e, 
the effet t of temperature on the Ratnan Imes has been 
investigated for cnlcite, aragonite, and acetylene As 
would bo expected, the lines become more diffuse with 
I ise of temperature 

Optical Properties of Mercury Solutions —A neat 
demonstration of the fact that mercury is soluble in 
water, methyl alcohol, and hexane is afforded by an 
investigation of the abson^tion of ultra violet light by 
such solutions, of which an account is given by 
K F Bonhooffer and H Reichardt in the Zettschnft 
ftir Phyaik for Feb 26 The ah8og)tion spectrum 
consists, in each case, of a pair of diffuse bands near 
the mercury resonance wav© length (\2637) The 
centres of the bands, if regarded as associated with 
\2637, are displaced towards the red, but when the 
density of the liquid is reduced by superheatmg, 
the bonds close m on each other and approach the 
resonance line The explanation offeiw of these 
observations is that the bands represent Stark com¬ 
ponents of the resonance Ime, the active electric fields 
bemg those of neighbouring molecules of the solvent, 
but it IS difficult to account quantitatively for the 
magnitude of the effect. In the aqueous solution 
there is further absorption at about 2200 A , which 
has been tentatively ascribed to ionisation of the 
mercury 

Conductivity Cells —In 1923 H C Parker published 
^wo papers which challenged a fundamental postulate 
*Df the Kohirausch method for the measurement of 
the conductivity of electrolytes by the observation 
that the cell constant of a particular cell appears to 
vary with the resistance bemg measured The ob 
servation was confirmed by Randall and Scott m 
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1927, and some difficulty was experienced in account¬ 
ing for it In the February number of the Journal of 
the American Chemical iSociety, Jones and BolJmger 
have exammed the problem, and they show that the 
effect IS caused by tno use of the pqietto form of con¬ 
ductivity ceil, which has recently been much used by 
American workers and coiisidered to have advantages 
over the older types of cell They show, both by 
(alculations and experiments that with cells of this 
type there is a capacitative shunt betwetm parts of 
the (.ell of opposite jiolanty, whidi has the effect of 
makmg the measured resistaneo lower than the true 
resistante of the electrolyte between the eUM'trodos 
They also show that, whereas earlier experimenters 
have reportcxi a variation m conductivity of electro 
lytos with (hango m fierjiiency, no such change can 
he det-e< ted between tlie limits of 1090 and 4000 cycles 
per second, when the errors due to polarisation and 
capacitative shimt are avoided The design of the 
conductivity coll has been modified, and the resulting 
cells, which are very siinilar to the oldei types previ 
ously used, aie said to bo capable of giving very 
accurate results 'Hio ratio of tlie resistances of a 
pair of cells when tilled with a common solution was 
found to be independent of the electrolyte usijd for 
three different oloctiolytes Tiio jxx uliar effects whu h 
liave been pulfiisiiod in recent years would thus 
appear t^) have been due to experimental enors 

Transition Temperature of Glauber Salt - The tern 
peraturo at which the tiansition 

Na,S 04 , lOHjO —>- NugbOi + saUl solution 

octurs has been monsurod by several methods liy 
Oguri and co workeis, the results bomg given in the 
Memoirs of the Faculty of Science anil Engineering, 
Wttseda University, Tokyo, No 7, 1930 The values 
are 32 46® (viscosity), 32 367® (diiatomoter), 32 302® 
(solubility), 32 57® (static vapour pressure) and 32 57° 
(dynamic vajxair pressure) The a< count of the 
dilatomotric experiments includes a mathematical 
theory of the determination, in which it is shown how 
li more accurate value may ho obtained from the 
results than by the usual simple graphical rnetliod 

Silicic Acid Hydrosol —The preparation and pro 
perties of hydrosols of silicic acid are dcvscribcxl in two 
papers by K Inaba in Hcimtific Papers of the In 
stituto of Thysical and Chemical Rosoarch Tokyo, 
Nos 278 279, for December The sols, prepared by 
the hydrolysis of ethyl silicate in presence of small 
quantities of inorganic acids and of alkalis respect 
ively, showed differences in their properties Iho 
* acidic sol * prepared in presence of acids could not 
be completely punliod by electrodialysis, as it liegim 
to coagulate when the acid concentration was re¬ 
duced to about U 0002 N, whilst that prepared in 
rosenco of alkali could be perfectly freed from alkali 
y electrodialysis without causing coagulation, and 
18 called the ‘ neutral sol ’ The acidic sol showed 
rather lees conductivity and greater viscosity than 
the neutral sol Velocities of migration m an electric 
field were determined for those sols and for those 
prepared from silicose tetrachloride by hydrolysis 
and from sodium metasilicate and hydrochloric acid 
Acidic sols ha4 a small degree of dispersion, small 
migration velocity and particle charge, whilst neutral 
sols had a great degree of dispersion and migration 
velocity The viscosity minimum producod on adch 
tion of electrolyte was Ritnat-od in the neighbourhood 
of the isoolectnc pomt The author is of the opinion 
that the peptismg action of the chloride ion is im¬ 
portant for stability, as well as hydration or charge, 
and is most powerful at the isoelectric point 
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The Royal Polytechnic Society, Cornwall 


A MON(iST \\u nldiHt of )>n>viiKial Hooetios tlia | 
" K()\al ( V)I!iwh 11 Polytet hriK Sot lety ^\hlch iiHKitH | 
hf «t Palmouth m one of tiioae wfnt h ha8 | 

ada[)te<l itst If to thi (hungrmK times anti tontmnes to 
H( r\t lilt' mt< lests of CVjinwalJ m many ways Insti 
tiitetl n(ail> a ttntiiiv bro foi the sole pnrpoKo of 
JiolthiiK t xhihitions tt) truumaj^e woikirun and stii 
dtnits and to them the op}K>rtnnity ot sliowin^f 

thtii woik, th( animal t xhihition and the sianmei 
met tiri^ hthi ^irriiiltnru oiisH ttirtfnuu^ one of tfu 
Soiiet\ s mam attivitus The sct>]>( ot the rxhihition 
heldinJuh 1*130 at l^t n/aiite is especially lefoiitslto 
in the Mint t\ St \ filth Annual Report of thf Society, 
uliith leiords that the exhdiilion vias visittd by 
mf>;f tJmn (>00O la isons 

Thf^ Hfpoit alsotffuHto the uork of tlu Falmouth 
MetcoioloKi^^wl Ohsfi*\atoi\ tlu ( ornwall Rainfall 
Assof lation with inoie than hft\ ohserveis m the 
< ounty, and mvfs n poits of tin ])apeis lend at the 
siiinmei melting and some intfiestin^r hioHiaphiial 
iiot< s Among tlicse is a skt tcJi ol tlie faifei 
ot thf pifsrfjfiit Df ) II Kowf of Bradford 
Horn m Ka\ le m 1H70, Di Rowf giafluatfd in irudi 
cine at \beidetn and m IS09 lagan tt» pioftise m 
Riadfoid, whole ho has lield the jucsidt ncies of the 
Jtiadfoid T itoiary ( luh the Biadfoid Sf uaitihc Akho 
fintion, and thr JJindtoid >tistf>i i< al ami Ant i({tmriiiii 
Society H( IS however as will known m (’oinwall 
as m Aorkshiie and possesses a unuiiu (oiloetion of 
books, parnphU ts poitiaits and do( umenta u latuig 
to Cornwall and his jnesidi ntial adfliess of last voar 
to tilt' lk)Ivt4rhn]< Sot m tv was a levKW of the woik 
f>f ( Olnish mvf.ntois 

Jn this addiOHs ]>i Kow< said that from h study of 
the Ufoids of soim mvi ntors of C oinwall who 

pievioUH to tiu' vtai 1M90 had mvtaitvsl fihjtets of use 
o! had takfii tint jiatints lu could not lu Ip ilrawing 
the leasonable mft'icMift that Ctnuwall m the past had 
liael inotv tJian th< average share of (lover m(*n 
Xinong those to whom ho re tein d moie^ paitifulaiU 
weae Robert \\ei( ho\ iriveiitoi of the dipping 
nci die Dav^y w hose safe 1 y lamp had bee n the me nns 
ot pieventmg couritUss neenknts, Tiengnmae in 
ventor of the unsmkahjt lifehtmt, the coik jaeket, 
anti the lofket lifesaving a])paiatiis who spent 
Ills fortune of £t7(Hl on his inventions nnel diesl n 
pool man Loam, mvcntoi etf the man enguu for 
laismg mmeis from great depths, Tievithuk, whose 
woik was hiilhant, metetirie si nsatieiaal, but nevei 


tbeless effective ’ , Woolf ani>iovei of the steam 
engine Husband, whose pneumatic starn[H3i for 
ciushing mineinls was first tijesl at Hayle Foimiliv 
1870 the Hoinbioweirs, wbtise work is elealt with in 
a separate paper by Mr K Jenkins, Crumoy, who 
iiiveiiteel tho Itude I ight and built steam (auiages, 
t be d augy e hr e>them , Hosev eai, who m 1889 made tho 
hist wiist watch and William Chiistopbei's pattern 
maker of Hayle, wlio is said to have invented the 
sfihced fiH k(t but and to have sliown it to Lilly white, 
Ihiough whom the invention liet ame umvei’snlly 
adopted 

Two of the jaijH is included m the Report deal with 
I Coinish eoppn and tin mining I he fust, on Tiibei 
I tt IS then l^sps and Abuses” is by Mi A K H 
Jtnkin and the second, on ‘ AbandoncHl Coimsh 
Mints”, is by Air F W Ntwton the setietnry of the 
Society A tiihuter is a minei who, in heu of on 
ordmaiy weekly oi monthlv wage, agrees to woik foi 
a pt'retntago of the total value of tho on s he sends 
to the surface attei paying tho tost of all the tools 
and niatenals iicceHsary foi winning tfie same Tho 
tiibutarv system is of great antitpnty and if tnbiitors 
were piopeilv tsicouiaged tlu y might contmiie even 
yet to stimulate Cornish mining If recognition of 
then woik is not made now, howtiver, aiiothei decade 
or so and the laco of men rapuble of rendeuiig such 
servK es will have gone 

Ml Newton’s papei deals with the histoiy of tho 
Cwennap mines, whu h once etnidoycdmaiiy thousands 
of mineis and fioin whith many lortunos were made 
dhe oies consislfd of minerals jjch in fopj>ei such as 
native coppt r, oxides aisemates and giey sulphicies 
Connected with tho <iwenna[) mmes was the groat 
County adit begun noaily 170 years ago, ‘ the imest 
and most exttuisive Tmnitig ongmeciing feat earned 
out m (’ojnwall Of the value of the mines Mr 
Newton gives many paiticulais South Whcuvl Jewel 
distJibntfd £400 000 m profits in ten voars , Wheal 
Vagin in 1757 juodiuetl coppei oics m five weeks 
which sold for £15 000, at a working exjunse of £200 , 
m 1800 Wheal Damsel was making a piofit of £30,000 
a year The most fascmating miiurig adventure was 
the Wdieirv Mine, the shaft of winch was off the (oast 
ncni Penzance, 700 feet beyond high watei mark 
Tile tm ore was very iich, and it is said, I < wt of 
white tm was obtumed from a sack of oie ' An 
Amciican vessel breaking loose fiom lu^r mooiings 
demolished the works and the mine carn<' to an end 


Crabs and Lobsters on the Coasts of Britain 


iN Inteidcpaitim utal ( omimttc* api>oint(Ml by iho 
Mmist(^r ot Agiuulture and islieiies arul the 
Sicretaiy ofStatt fot Sc otlaud to mcpnio into tho Crab 
and Lobstoi Jislurus was set up m 1925 to examine 
the present position of crab and lobster pi-otectionm 
tJreat Rntam Its reiioit, which has recently boon 
pubhrtlud (london HM Stationeiy Oftlre 1930, 
(V/ net), is hascxl on statistics of landings and in 
formation as to the catching power employed m these 
iishenes dlie scofu of the inqmiv was restricted to 
the eastrin and southern coasts of Pkigland and the 
wc>«tcrn coast south of tlu Bnstol Clmnnel and the 
Isle of Man The Committee' had also under con 
sidciation information as to^thc state of tho fishing 
in various localities m Lnglahcl, and from tho fisheiy 
districts m Scotland with local rciiorls on the crab 
hshones m 1923 These constitute a valuable basis 
for companion with further data, taken together with 
lauding statistics It is recommended that sirmlar 
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mcpuries into the (atchmg }M>wer employtsl be held 

in 1932 

Investigations were nndei taken by the t isheries 
Department of the Ministry of Agruultuio and 
Fisheries, with the co o[>eiation of the local fisheiies 
committees of England and Wales, to ccilleot data 
With regard to size, sex, and condition of crabs The 
object was to obtain definite information as to the 
immediate proportional loss which would result in 
vaiiouH districts os a oonsecpience of the intrcxluotion 
of measures mtendcxl to give further protcKition, such 
as incNosmg the minimum size at which crabs may 
be legally taken, jirohibiting the use of undersized 
and soft crabs for bait, or the imposition of a closi^ 
season where there is not one at the present time 
After careful conaideration, it was decided not to 
recommend the introduction fuithor statutory 
prott'ctive mottsures in respect of the crab flahery, 
oa there is no failing off in the yields compared with 
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those of the pre War years 19] 1-1913, but rather an 
upwanl tendency m tne catches durinp; more recent 
years It was felt that on iru rease in the general 
size limit would entail an immediate loss of a serious 
nature to a stM tion of the fisheime'ii As to the dt 
Uruction of soft crabs, conditions are so <liffeunt 
that if inoi e legislation were neecssai v, close seasons 
would be diffeiTnt for different areas Tt is inortovtr, 
in till powei of local fisheries committees to make bve 
laws imjiosing fuithei iCHtnctions on ttio taking of 
piabs 

It IS ri (ominen<ied that further miiuiiy nito tlie 
niigiatory movements of the tiab bt pursued and 
special attention is <lire( teil to the experiments on the 
;?rowth of the lobstei at piesent hung laiiied on at 
the Scottisli Marino Biological Station at Millpoit 
rt IS anta ifiatid that much liglit on the life histoiv of 
the lobster will risult fiom this woik 

Appendices containing the vanous statislios with 
^ibliogiai>hie'i of liteiatuio lelating to crabs and 
obsters, are inc ludecl in tbo report 


rhe Law and Practice of Treasure-Trove 

law of tieasuie tiove lins la on so ill dehnod 
^ in the minds of most working archaeologists that 
AO welcome the aiuiouiuimeat inadc^ in the Mu^ium 
fourmil foi Apiil to thi effin t that negotiations on 
ho subjK t whuVi have been m piogioss foi several 
^^ears between H M Tioasui y and tiu^ British Mum iiin 
lavo been brought to a satisfactoiy conclusion The 
lec iHioiiH of the negotiatois have been embodied in a 
iiculni winch, as di lining the lights ot the hndi i as 
tvell as his obligations deHCi\fH the widest fuibhi it\ 
The ciiculai, ot which copies may he obtained on 
ipplication to the Diiector, Biitisli Muse um VV ( 1 is 
3w follows Obje f ts of (fohi or stiver which have hem 
httidtri in the soil ui in buildings and of winch the 
iriginal ownei unmot he truad arc 1 leasuie 1 love 
ind bv law the ]Moptutv of the (’'lown (Unless os 
111 some iHii cases t>u ^fianchisoof licasuie Tio\ e ’ 
lias been expressiv granted to a subject in so tai ns 
(inds in the ]>aituiiJai localitv arc coruerned ) If 
liowover the tinder of such oIijch ts rc fuuts the fine! 
pioinptl>, and it is decided tliat it is 1 n asuie Tiove 
and therefore the ])iopertv of the (*iown, lie will ic c eive 
its full morkit tahie if it is retained for the (^lown 
□r a museum If it is not ictamed, he will ii reive 
back the objects themselves with full bbc itv to 
do what ho likes with thim, or if lie wislies it the 
Biitisli Museum will sell them foi him at the bi st 
piice obtainable Tlie only wav’* in which n hnclei 
can comply with thi law and also obtain these advan 
tages IS by leportmg the find promptly hi the piopei 
authontv 

“ Thepioper authontv is the (’oionor foi the distnet 
m whicli the find is made, for ho is the authority who 
mipiires 'of tieaaure that is found ’ and ‘ wlio weie 
the findeis' (Coroners Act, 1887, section 36 ) 

“ Anyone, thorefoie, who finds such objects should 
rei>ort the find to the Coroner, oither ciiroct orthiough 
tho local police, oi by writing to the Directoi, Biitish 
Museum, London, \V V 1, who will communicate with 
the (^oronei 

“ Coins and otbei ancient ohjev ts of copper, bronze, 
or any metal ottier than gold or silver are not Treasure 
Trove and finds need not he re|)orted to Coi oners 

( |ut the Bntish Museum is glad to hear of such finds 
nd, if finds are reported to tho Director, will in suitable 
cases arrange for purchase oi sale 

“ Any further information may bo obtained by 
applying to tho Director, Bntish Museum, London, 
W C 1 
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Symbiosis and Specificity in Lichens 

IN an address at the inteting last vear of the 
^ Swiss Society of Naturalists (Vc^rhaudlimgen 
del St hwcuei isc fu'n Natiiiforscherulcn ( esellschaft, 
1930) t’Jiodat gives an interesting Hin*\oy of the 
histoiy and icscint advances in he hcucjlcjgy Afl 
lichens are tho only jiiants which, as a class, are 
(haiactensed by a dual natuio tlu v are the out 
Htandiiig examjih H of HVinbioms--a term first used by 
De Baiv'', by whi< h lu dal not intend tcj convoy any 
ide^i of mutual effc c t of one syinhiout upon the other, 
either foi mutual bniidit or tlie levci-c 

It has Uhunlly^ been consideied that m lichens tJiero 
IS a mutual effe< t and tliat this is more maiked in 
the case of the fungus than in that of the' alga, for 
the fungus can seldom if e\ c i bo asciibcci the 

same speeios as any tic'o Jiving fuim, whilst m many 
cases the alga Inis bee ti idc ntifud as he longing to some 
common species Accoiding to some of the earlier 
woikcis such as Schwendenti tJie specificity of tho 
hchc n WHh logaided as duo to tho fungus constituent, 
the algal goniciia m such diffeic nt lichens ns CUidonia 
spp , \ftnihoria and Parrmba spp all bo 

longing to tlio one spec us Cyatoi m cits hutnttola 

1 ht recent woik of ( hodat and his co woikers anci 
of Waicn has shown that t)io algal gonulia cannot 
bo ascii bod so leadily to free living species as was 
pieviously^ thoiiglit The conception has been shown 
clc'aily by fuiie cultuic' work, fium which it emerges 
that althougfi tlu gonuha of vanous lichens may be 
of tho same gcneitil type for example (bfstoiocniH, 
those isolated from chffc rc nt spec les of a hclu n genus 
foi example Cladontu aic not identical with one 
anothci oi with the fre^e living forms and oft^^n 
behave so diffoieiillv m cultuie as to be locogmsablo 
by the rnac roseofne form of tho c olony It has further 
}h c II shown by hiag that similar diffoiciuos can be 
ipcogmsed between the gonidin isolates! from chffc rent 
spec us of Parmebn^ and it is t spe c lally interesting to 
find that the diffeient types of (Ufstoron its isolated 
from Ihtrmtlui an' moic' like one annthti than they 
arc to the ty (les of as isc^latcd liorn ('htdonia 

species 

These faets ate a little dithcull to intoipiet and 
( lioclat piobalily ch als w ith the t>ioblc'm in t)ie simplest 
wav by legauJing sue h diffeic nt types of gonichal algte 
as eU mental y species Then ich iitihc ntion sugge stJj 
that tho hiulchng uf) of a lichen is by no means hap 
hazaid hut that it involves the' coming together of 
a definite sjiecies of a fungus with a paiticular tyjM) 
or elementary siu'cies cjf alga and only with this one 
combination will a lichen of a paiticului s[>ecieH be 
syiittuHiscxl 


Fatigue of Spring Steels 

C lONSIDBRABLE tumble has bten t xjjenencod by 
tho failure m servic o of aoio engine y alvo springs 
A paper by bwan Sutton, and Douglas, u^ad before 
the Institution of Mechanical Engineers on Feb 20, 
lecords an oxcelleiit piec t of w ork on the factors which 
are involved 

The frac turcs which weie typical of fatigue failure, 
are asc i ibod to the streaseK set up by siugmg ’ super- 
pcisod on the already highly stressed wire, and were in 
many cases initiat-oJ as a result of some slight surface 
defect Most of tho wires showed surface decarburisa 
tion, and tho removal of this layer roaultcci m an ap- 
preoiable increase m tho safe range of stress Further, 
the temperature of quenching exerted a marked in 
fluence, and where this was high, longitudmal cracks 
wore fonned which resulted ui premature failure 
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Kven in those oasoH where the surface layer had al I 
leady been removed before heat trmtment, the safe 
limits of stress in fluctuating torsion were still further 
increttsed by a further removal of the surface layer 
after tliat treatment The probable causes of tyiis 
phenomenon appear to be the detrimental effects 
line to further dtKjarbnnsation, or the jiroduction of 
minuto ora< ks or both In steels containing elon 
gatt d slag inoUiHions, heat treatment probably results 
in the formation of cracks at discontinuities and in 
cluBions at the surfa< c 

Another xxijtei was ic^ad at the same f iino by Hateson 
and ilradley on the fatiguo of laminated springs 
Tests caMn»d out on comx>lete spungs of this typo 
liave alrc’iadv shown safe ranges of stress of only 22 40 
])er cent of those whu h the matenals would withstand 
m the form of turned and polished specimens This 
weakness is dearU due to the surface lavcrs of the 
jilates of winch the s])ringK were built uj) The thick 
ness of this deleterious layer has now bc^en sliown to bc^ 
quite small It is tiracfically curnpletely removed by 
machining 1 '10 in from the surface, and in most cosom 
it IS probftlile that a much thiniiei Inver of 0 01 
0 015 in would bc^ suflh lent Hus surface effect lias 
been founil to lie due to tbo haidcning and tempering 
opt rations Only a slight unprovement if any* ro 
suits fiom heat treating the spiings after the thm 
layer of steel has bocm removed from the surface of 
the lollfMl plate 


University and Educational Intelligence 

boNUON \ coiuse of five weekly lectures, which 
began on April 21, is bomg givcai by Su John A K 
Mainott, on ^ Ibo English in Iiiflia, bomg the 
Essentmis of the Indian J^roblem ’ The locturcs 
am taking placo m the UniverHity of London 
Imfieiial liistituto Rood, South Kensington, SW, 
and have bf>en arranged by the Umversity Exbmsion 
Committee of the Cmversity The first lecture was 
entitled ‘ The Indian JWkground ’’ , this will be 
follovced in succeeding weeks by lectures on "The 
i iiglish in India”, ” rVinstitutional Eyolutiuu under 
the C'omxiaTiy ”, ‘ (‘onstitutional Evolution under the 
Clown ”, and ‘ The Problem of India ” 


Thk Quimnienniul Congiess of rnivoi hi 1 ic^s of the 
Fmpvre will bo held next Jifly The mam pioceoci 
mgs will take place m Kdinburgli, bnt before this, 
several days will be s|>ent in London by the delegates, 
whoio they will be received by the Prince of Wfiuos at 
Guildhall on July 3 The London x>rogramme will 
include receptions by the League of Nations Union, 
the Vlctona l^caguo, the English Speaking Uiuon, 
and the University of London Visits will also be 
made outaide London, including the Umversities of 
Oxfoid and Heading The Congress will begin in 
Edinburgh on Julv 7 Addresses will bo given by 
the Lord Piovost of Edinburgh , Sir Donald Mac 
alister, c hancellor of the University of Glasgow , 
Lord Meston, chancolloi of the University of Aber 
deen * and Lord Beauclmmp, chancellor of the Uni 
versi ty of London Keveral subjects of general 
acailenne interest will be discussed, including ” The 
Uiuversity Graduate in Commerce and Industry”, 
the standard and the conditions of candidature for 
Ph D in relation ^ other post graduate qualiHcations, 
conditions of admission to Universities and their 
effects, the piovisiou of schomea of study loadmg to 
general honours degrees, post graduate study in 
medinine and surgery in Great Britain, and facihtios 
for overseas students in British nniversifies 
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Birthdays and Research Centres. 

April 26, 1879 —Prof O W Richardson, F R S , 
director of research m physics at King^s College 
and honorary professor of physics m the Uil'- 
versity of London, Yarrow research professor (A. 
tlie Royal Society 

The researches to which 1 um now devoting moat 
energy cone em 

( 1 ) The spectrum of hy<lrogen (H,) Tins is of 
fundamental unportance and interest owing to the 
simpluity of the structure of H 2 (2 protons and 2 
eldtrons) and tlie richness of the spectrum These 
resean bos have already provided the most accurate 
ronhrmatioii of the application of wave mechanics 
to a problem involving the interaction of more than 
two liodies Mr Williams and I have lecently found 
that various band hues hav e different hne structures 
In addition to its intrinsic interest, tins should help 
to clear up the unc lassjhed part of the spectrum 

(2) Sott X rays My cluof immediate object here 
IS to try to account for the pu/zltng discrepancy be 
tween the results got by optical and photoelectric 
methods 

(3) Elec trie omiasion resulting from c hemical action 
We have made groat progress lately with this 
phenomenon, winch, I think, is destined to shed much 
light on the nature of cliemical action gcneialiy 

April 27, 1845— Dr D W Freshfield sometime 
president of the Alpine Chib, the Royal Geo 
grajihical Society, and of Section E ((jleography) 
of the British Association 

I am chiefly irterested in gwgiaphical education at 
the universities, and especially at Oxfonl 

May I. 1882 —Prof R R^rooLEs Gates, professor of 
botany ni the University of London (King^s 
College) 

The linos of work now being earned on m my 
laboratory are mainly concemcxl with cytology and 
genetics, although work on plant physiology and bio¬ 
chemistry IS also l>eing done Two investigators are 
working on the structure of chromosomes, and how 
and M'hon the split takes place in mitosis Another ic 
investigating tlio floral development and cytology 
of the Australian aciioias , another, the phenomena 
accompanying zygospore formation m Mucors, where 
it h€w been shown that, in certam tosee at any rate, 
the medium plays a part in dotennming the conjuga¬ 
tion or non conjugation of two strains 

We are oontinumg on an extended scale the cyto¬ 
genetic work with (Enothera^ especially as regards 
chromosome Imkage and the prociuction of hapToids 
beveral of my staff and students are partly engaged 
in this work, which promises to give further insight 
into the relations between chromatin and heredity 

As tune and opportvmity permit, I am continumg 
my work on heredity in man, racial crossing, and 
blood groups from anthropological, genetical, and 
eugenical pomts of view An immecliate need is the 
determination of the blood groups in the Siwash and 
other tribes of Indiana in British Columbia 

May 2 , 1868 —Prof R W Wood, For Mem R S , 
professor of experimental physios, Johns Hopkins 
Umversity, Baltimore 

Investigations of the absorption spectra of saHa is 
anhydrous liquid ammonia are m progress, and oeP 
tarn new filters or colour screens for speotrosoopii 
work have been foimd Rather remarlmble effeeti 
have been found with neodymium ammoniuxf 
mtrate, the band m the yellow shown by a wat« 
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solution breaking up into five nurow components m 
the case of ammonia solutions A solid solution of 
neod 3 muum oxide in fused (quartz gives a most re¬ 
markable temperature emission sp^rum, a fibre 
^'^id in a Bunsen flame and viewed with a direct 
'Jf^ion pnsm shows four bright bands (two red, an 
brange, and a green), separated bv almost perfectly 
black mtervals Eight bands have been photographed 
between wave-lengths 4000 A and 11,000 A 

Work is going on also with the Raman effect 
The best Alter for romovmg the line Hg 4046 is a 
solution of qmnme m very dilute sulphuric acid It 
can be prevented from turning yellow (its chief ob¬ 
jection) by a thin sheet of Coming noviol glass 
specified to absorb X3650 and transmit X4358 For 
removing the 4358 Ime a solution of lodme in carbon 
tetrachloride of proper concentration is used I now 
work with a horizontal quartz arc m a metal box, 
with the filter solution m a glass tube 6 cm in dia¬ 
meter and 25 cm long mounted horizontally between 
the arc and the tube containing the solution under 
investigation An electric fan blows the hot air 
column from the humor to one side 


Societies and Academies 

London 

Physical Society, Mar 6 —G M B Dobson 
A photoelectric spectrophotometer for meosunng 
the amount of atmospheric ozone The instrument 
follows the usual preustice of measunng the absorption 
by the ozone of solar ultra violet energy , from this 
measurement the amount of ozone can be deducec^l 
A double quartz monochromator isolates certam 
pairs of wave lengths, and the relative energy m the 
Wo wave lengths of a pair is measured by allowing 
them to fall alternately on to a photoelectric cell, 
the current from which is amplified by thermionic 
vsdves This allows great sensitivity to be obtamed, 
so that very small amounts of hght can be accurately 
measured For measuring the amount of ozone, a 
pair of wave lengths, one of which is strongly ab 
sorbed by ozone while the other is not, is selected 
It iB shown how the amount of ozone can still be 
mecMured when the sky is cloudy if a second pair 
of wave-lengths, both imabsorbed by ozone, be also 
measured 

Edinbubgh 

Royal Society, Mar 2 —B Prashad Some note¬ 
worthy examples of parallel evolution in the molluscan 
faunas of south eastern Asia and South America 
The three families specially studied m this connexion 
are the Pilidca (AmpuUariidta), Umonidse, and 
^therudee In all three families there are species, 
externally almost identical, found m the two areas 
mention^ hvmg imder similar ecological conditions 
These almost identical types are believed to be the 
result of the action of the environment alone, and 
ore regarded os examples of parallel evolution — 
Henry Briggs * The olassifioation and development 
of the Cart^naoeous mmerals of org6mic ori^ A 
classification, baaed on the ultimate analysis, is 
applied to coals, oannela, paraffin shales, and tor 
b^tes AU analyses are reduced to the basis 
C+H+0 = 100 i>er cent A graphical method of 
mresenting the analyses is adopts, it shows the 
|(ove mmerals to be distmot species, each following 
s * dev^pment Ime' which expresses the evolution 
of the mmeral from a rank equivalent to b^te to a 
rank equivalent to semi-bituminous coal With the 
BXoephcHi of that of ordinary cools, the ‘ development 
Imes ’ ore strai^t, and each is onented to a de- 
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oxygenated end-product of simple composition — 
H V Lowry Properties of the function the 

function yj* exp( -xt)t‘^dt which Milne called 
m his book “ Thermodynamics of the Stars **, has 
also been used by Gold and Roberts m the discussion 
of some radiation problems In this paper some of 
the main propierties of the function are discussed, 
mcluding recurrence properties, expansions of the 
function m senes, an approximation for large values 
of n, and a method of using least squares to find a 
function of the form a exp( - bx) which shall bo close 
to Wi^(x) for all positive values of x —A C Aitken 
and A Oppenheim On Chorher’s new form of the 
frequency function The probability, or relative 
statistical frequency, of a wide class of variables has 
been represented by the * senes of typo A * The 
senes is known, however, to have the practical defect 
that Its terms do not decrease m regular succession, 
and C V L (Jhariier has recently a^Jvant exl a modified 
form, type C, which he pi oven to be free from the 
defect m question, for the first several terms at least 
The authors demonstrate the truth of Charlier’s 
conjecture that all the terms decrease in order 
Indirectly some abstruse theorems in combinatory 
algebra are brought to light 

Paris 

Academy of Sciences, Mnr 9 —Mesnager The 
bending of a beam does not depend on the shearing 
stress —V Grignard and J Savard The magnesium 
derivatives of diohlorotnphenylphosphine and on tlie 
pentaphosphmes The chlonde PClj treated 

with the magnesium compound RMgX gives CLHjPRi 
The preparation and properties of (CjH 5 )jPCl| are 
described, and also a new class of pliosphorus com¬ 
pounds, the pentaphosphmes, of the typo (C^H 5 ) 3 PR„ 
where R is an alkyl group —Khe (’’artan was elected 
a member of the Section of Geometry m succession 
to the late P Appell —Francesco Sever! A funda¬ 
mental property of analytical functions of several 
variables —Radu Badesco Solution of a functional 
equation and generalised iterative functions —Soula 
Fimctions which possess an infinity of derivatives — 
Basile Demtehenko The mverse mixed problem and 
surfaces of slidmg in doubly connected space —O 
Yadoff A new method of establishuig the normal 
working dia^am of turbmes —V G Siadbey The 
apparent radiants of lar^ meteors —T Boggio A 
physical mterpretation of Riemann’s tensor and of the 
prmcipal curvatures of a variety F, —P Vernotte 
and A Jcufroy A simple method of measuring the 
specific heat of a solid at the ordmary temperature 
Application to beryllium The subside o, at room 
temperature, is dropped mto water at C con- 

tamed m a Dewar vessel The calorimeter is standard¬ 
ised with a mixture of water and mercury of the same 
volume and heat capacity os the body imder ex 
ammation —V Lalan The hypothesis of the curve 
of pursuit and the laws of reflection m optical systems 
m motion —R Jouautt The problem of heterochrome 
photometry —R Ricard The various spark spiectra 
of mercury —G A Boutry Modifications of the 
charactenstio surface of a photoelectric cell with a 
gaseous atmosphere when the resistance m series is 
changed —Guichard, Clauamann, Billon, and Lanthony 
iSie independence of the hardness and proportion of 
hydrogen m electrolytic metals From the experiments 
described, the authors conclude that electrolytic metals 
do not owe their hardness, even partially, to the 
presence of a hypotlietiool hydride , their hardness is 
due to their very fine structure—Ndda Marineaco 
Speotfio mduotive power and molecular weight It 
IS possible to deduce the molecular weight of a 
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diMolv^d colloid by » study of ths dislsotrio disper¬ 
sion of ths system es a function of the wave-lenfth 
Applied to a dilute solution of gelatme, the value for 
the molecular weight found was 11,300 —L Jeleau4 
The recent progress of our knowledge on the historf 
of the Pacinc m the Tertiary period and Wegener^s 
theory —D Schn^egans ObRervations on the western 
limit of the Bnanyonnais sheet to the south of the 
Maunenne —MihalieTitch J^lcnke Two earthquake 

catastrophes, m November lf30 and January 1931, 
m Albania —Emile F Terreine and Miles Germaine 
Bey, Marguerite Chamgafne, and Gilberts Meuret The 
distribution of urinary nitrogen in the endogenous 
nitrogen metabolism speciflo during nowth —Leuis 
Bauiin The respiratory quotient of fish as a function 
of temperature —Marcel Aheleeiand Maurice Lecamg 
The production of abnormal and multiple formations 
m the limbs of Tnton by the transplantation of 
regenerates —P VUs and A 4e Ceulen The final 
end of grafts of arrested epithelial tumours 

Sydney 

Reyal Seciety ef Mew Seuth Wales, Dec 3 —A R 
PenfeU The essential oils of three species of Oei^m 
and the occurrence of a new hydrocarbon The 
essential oils from Oetjerm parmjlora, Q Mudlen and 
Q aaftct/oZta wore examined Apparently two physio 
logical forms exist m the speoiss «arci/u>ra A new 
hydrocarbon of tentative formula Cn IIj, was isolated 
and several of its characteristics were oxammed — 
J G Churchwar4 Studies m the mhontanoe of 
resistance to bunt m a cross between Florence and 
Hard Federation wheats Resistance to bunt is 
mherited as a simple Mendehan recessive A study 
of the occurrence of grass tufts m the progeny of the 
cross indicates the presence of an inhibiting factor 
A smglo dominant factor dstermmes the mhentanos 
of tip bsardodnsss In the cross, Florence x Hard 
Federation, the inhentanoe of resistance to bunt, grass 
tufts, and tip beardedness is controlled by single, 
independent, Mendehan factors —M B Welch (1) 
Experiments on moisture m timber Experiments on 
the moisture content at different tunes of tlie year 
of oertam floormg timbers at Sydney, show that 
a variation of approximately 2 0 per cent occurs 
between the maximum and mmimum results The 
mean moisture content of twenty-six samples was 12 7 
per cent, although individual samples varied from 14 t 
to 10 1 per cent at different periods The mean 
moisture content of the softwoods is m general lower 
than tiiat of hardwoods, which seldom give a mean 
figure below 12 6 per cent —(2) The occurrence of 
intercellular canals m the wo^ of some species of 
Fhnitraxa Longitudinal intercellular cuials of a 
gummosis type occur m the secondary wood of some 
speeiee^of M%nder»\m, notably F HrayUymna Tl^ey 
ore found m metatrachcal parenchymatous bonds, and 
form a more or lees anastonusing network extendmg 
m a tangential direction but not radially The 
contents appear to be similar to wound gum, the canals 
bemg form^ by the breaking down of the coll walls 
Their origm is usually schizo lysigenous 

Vienna 

Aca4esi7 ef Sciences, Jan 16 —G Aigner A 
graptohte fauna from the grsywacke zone of Fieber 
brunn m Tyrol, with remarks on the graywacke zone of 
Dienten Of 1200 specunens, some three per cent could 
be determmed, Hius rankmg the shalM with zones 
It 22 of the En^ish Silunaw aooordmg to Elies and 
Wood —B Kukart Investigations on the flora of the 
coal basin of Oatrau-Karwu A Ly§%n9dendr9n with 
marked medullary structure and ^pnes of mcrease — 
O Schin4]er A new from the Paeifle 
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Ocean — O Keller The asammaliaa fauma ol fkm 
Pithyussi Islands —A Steuer Variation of das and 
form m the plankton copepods—A Tamerl' The 
OBOulatmg cylmder of rotation to a given thietv 
dimensional curve —J Heffmana The eaeoea { 
different radiation colourings m glasses and of silic, 
and amethyst colourings—W Assl Investigations 
on the separate inhentanoe of the aize of jaw and size 
of teeth m half-breeds from Bushnea, Hottentots, and 
Negroes The oanmee are sometime# crowded This 
is supposed to be due to the orossin^f a large-toothed 
race with a small-jawed race ^e jaw is meso¬ 
dermal, the teeth are eoto-denaal m plan —K 
Menger The concept of construotivity (2) The 
construction of senes of anthmetioal numbers 

Jan 22—K Sgltzer flpeoifio dopa-oxydases ex¬ 
tracted from frmt In apple, pear, and banana there 
IS a di-oxy-phenyl denvative which is most probabty 
identical with ‘ dopa ’ ( =di oxy-phenyl-alanm) —E 
Schiiu4 The radium emanation content of open air 
and its vertical distribution near the grouna (from 
observations m St Peter, near Graz, in 1930) The 
average content was less at a height of 60 metres than 
at 13 metres or 2 metres Also, the radium emanation 
concentration varied with meteorological conditions — 
J Pia Prehmma^ report on fossil Algw, the results 
of a journey to !l^g]and with the support of the 
Academy of Sciences The carboniferous limestome 
was studied m the field, m Gloucestershire, Yorkshire, 
and Weetmorland, also in the museums of Bristol, 
Leeds, and London —W Layes Physioo ohemioal 
studies of colour after experimental mjury to the 
liver (1) The alteration of the electrostatic charae- 
ters of nucleus chromatm and plasma of liver cells 
from mjuries of the circulation and from direct action 
of high and low temperatures on the hver —V 
Lekselter The anthropology of the Rung Bushmen 
Two mam types and an mtermediate were found 

WAZMINaTON, D C 

Natienai Aca4em3r ef Sclencea (Prec, Vol It, 
No 12, Deo 16) —Biotio cementation in eeial reefs 
A distmction should be drawn between calcareous 
reefs and reefs actually built up by the eo-op«rative 
growth of coral ooloniee, the sxeletons of wmch be^ 
come their chief component The Darwinian theory 
of coral reef growth refers to the second type of re«f 
The Bohdanty of these reefs depends on organic 
cementation and the oimmsms concerned are nuUi- 
pores —W B Cattle The quantitative theory of sex 
and the genetic character of haploid males Oertam 
hymenoptera, scale insects, and rotifers produce males 
which arise from unfertilised redueed ^fgs and trans¬ 
mit m their sperm only the female sex tendenov 1% 
IS concluded that they are genetically females thtrafit 
functionally they are sperm producers and are ealled 
males on the basu of their somatic character*— 
Bsrksra McCHnteck A oytologioal demonstration 
the location of an mteichange between two n<m- 
homologous chromosomes of Zem tnsyE—Sterling 
Emersen The inheritance of rtikncMiya bud colour 
m orossee with CBnMerm LmmmrcJkmnm—Harel4 H. 
Fieufh Conmlete elimination of self-sterility in ik# 
ascidian Styeim by fertilising m alkalme solutions. 
The block to self-fertilisati<m appeared to rsnde In 
the ogg cortex itself G I Lsvin and J R Bstsa * 
The ammonia discharge tube An active gas is fi*o» 
duoed whish u reducing in charaeter, heats 
solid particles m its path to ineandsssence, and sn m ^ 
an mtense green glow m the animcmia oolleeted in tkS 
liquid air trap Different asetal and oxide sur fa^ 
show different effeets m extinguishing the flow* T1|^ 
aetive gas seems to be a mixture atomie hyrngstf 
and a hydnde of mtrogen (NH or NH^)*—K* M- 
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tr and J W. Urmtton :' The sqpcuratlon o£ iha 
two types of iodine molecule and the photochermoal 
reaction of gaseous iodine with hexene Iodine uid 
tiexene were exposed to mtense radiation from a 
^peoeury arc Compared with another tube oontam- 
^ fresh iodine acid hexene, the experimental tube 
ihowed much weaker duoresoenoe with a mercury 
aro, suggesting that the type of lodme molecule re 
9ponaible for this duoresoenoe had largely combined 
with the hexene—George Scatchard Note on the 
equation of state exphoit m the*voluine —Y H Woo 
(m the mtensity of total scattering of X-rays by 
mcmatomio gases (see Natubb, Oot 4, 1930, p 601) — 
H Bateman Irrotational motion of a compressible 
invisoid fluid The discussion is apphed to the case 
when the velocity is greater than tine local velocity 
of sound and to the circulation round an aerofoil — 
W J Trjitzinsky A study of mdefinitely difleren- 
tiable and quasi analytic functions —Tracy Yerkes 
Thomas On the unmed fleld theory (2) Another 
set of fleld equations is denved whicn indicates that 
Maxwell’s equations hold approximately m the local 
oo ordinate system m the presence of weak electro 
magnet 10 Belas 


Official Publications Received 

BaiTiaa 

Tbe Velerliuiry DulUtIn Vol 1, No. 1, April Pp 96. (Weybrldge 
IiOMrUl Bureau of Anlmiil Health ) *fit td net 

The Imperial College of Tropical Agriculture The Principal • Report 
for the Year 1929-30 X4 Proapaotui for 1931-82 and Regiiiter 
Pp. 97 (Bt Au^tlne, Trinidad , London 14 Trinity Square, BO 8 ) 

Oomoionw^ealth of Auatralla uounoU for Sclentlno and Induetrial 
PMearoh Pamphlet No 18 The Influence of Frequency of Cutting on 
the ProduotlTlty, Botanical and Chemical Compoeitlon» and the Nutn 
tJve Value of Natural Paaturos In Southern Auatralla Frogreau 
Report on Co-operative Inveatigatlona at the Waite Agricultural 
Reatarch Inatltute Pp 93. (Melbourne H J Oreen.) 

Saale^Hayoe Agricultural College, Newton Abbot, Devon Depart 
meat of plant Pathology Seventh Annual Report for the Year ending 
September 80th, 1980 pamphlet No 86 ) Pp, 86 (Newton Abbot.) 

Traniaotlona of the Royal Society of Edinburgh Vol 56, Fart 8 
No. 29 On the Morphology, Feeding Meohantama and Dlgeatlon of 

(Schumacher). By AUatair Graham Pp 725 751+ 1 plate 
Sc. 6d Vol 56, Part 8, No 80 The Dolerite falee of the North Mlnoh 
By Dr Frederick Walker Pp. 768 766 + 1 plate. 2a. fBdlnburgh 
Robert Grant and Son London Willlama and Norgate, Lto ) 

Biological Revlowa and Biological Proceed Inga of the Cambridge 
Phlloeophtoal Society Bdlted by H Munro Foa Vol 6, No 2, April 
Pp 188-290 (Cambridge At the Unlverelty Preee ) ISa. 6d net. 

The Photographic Journal. Vol 71, New Serlea, VoL 55, April 
Photography In Science Art and Induetry Pp. 188 l06 + 5fl + xlvl+9 
platea. G^ondon The Fountain Preaa, Ltd ) Sa. Od. 

Britleh Ontana Second Leglelatlve Oonnoil Flrat Seeaion, 1980, 
Geological Survey Report on the Buck Can Inter-Cranapal Section of 
the Hanuunl Diamond Field Pp 18 (Georgetown, Demerara Depart¬ 
ment of Lands and Minee.) 

Reporta of the Council and Audltora of the Buologiqpl Society of 
London, for the Tear 1980, prepared for the Annual General Meeting to 
be held on Wednesday, April 29tb. 19SI, at 4 r « Pp 91 (London > 

Gtoltre In the Light or Recent Heeearch By I^f 0 B Heroua 
^wthroD Lecture, Sept 5th, 1929) Pp, 22 + 10 platqa, (Nelaon 
Oawthron Inatltute ) 

Reaearchee In British Guiana, 1926-1923, oo the Bacterial Com plica 
tlona of niariaelM and the Endemic Nephrltta with a Chapter on 
Bpldentlc Abeceae and Oellolitla In Bh Kltta, British Weat Indf^ By 
A W Grace and Falga Berman Grace (Memoir Series, No. 8 ) PpL viU+ 
75 (London London School of Hygiene and Tropical Medicine.) 8« 

Anophollne Moeqnitoe in Southern Rhodaala, 1926-1928 a Re;^rt on 
loTeeugationa made during Reaearohee on Black water Fever conducted 
by Dr Q B. Boat By H S. Leeaon. (Memoir Serlea, No 4) Pp 
U+55 + 15 plate*. (lK>ndon London School of Hygiene and Tropical 
M<^letn« ) 

POUIOF 

U 8. Department of Oommeroe Ooaat and Geodetic Snrvey Serial 
No. 499 Reanlte of Obeervations made at the United Statee Coaat and 
Qnodetifl Surrey Magnetlo Obeerratory naar Tnoeon, Arlaona, in 1928 
and im By W N McFarland Pp. ii+lOB (Waahington, DO 
OoVernroent Printing Offlpe.) 50 centa. 

k Publika^nar og mlndre Meddelelaer fra Kebenhavna Obeervatoiium 
Inr 73 Uber die kritlaohe Mane Im probltoie reetcelnt nod Ober daa 
probltme rwtralnt tm aUgemelnen. Ton Mile StrOmgren. ^ 6 
Nr 74. Beetlmmuog der Bahn dee periodlaohen Kometen Oomas SoU 
K\m f). Von JalU M Vinter Hanacn Pp. 25 (Kgbenhavn ) 

^ BoUettu or the American Huaeam of Natural Hlatory VoL 59. Art 5 
A new OlaaalOoatloQ of Mammala By Georg* Gaylord Slmpaon Pp. 
(New Tork City) 
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Report of the Danish Biological Station to the Ministry of Shipping 
and Flaheriea No. 86, 1989 By Dr A. 0 JohaoMO Pp. 9a 
(Copenhagen 0. A. Reltsel) 

Prooeedlnga of the United State* National Muaeuiu. Vol 782^Art 17 
Molluaka from the Aapen Shale (Cretaceous) of Southweatern Wyoming 
By John B Beeelde. Jr , and A Allen Weymouth. (No 2860.) Pp 


Government Printing Office ) 

Bureau of fitandarda Miaoellaneoua 


24+4 plates. (Washington, D C 
U 8 Department of i^mmercs 
Publication, No 114 FUters for the Rep^uction of Sunlight and 
Daylight and the Determination of Color Temperature By Raymond 
Daviii and K. 8 Gibson Pp, 165 (Waabiogton, D O (Jovernment 
Printing Office.) 45 cents 

OollHstlon dee travaux ohlmtquee de Toheooslovaqule Redlgte et 


publite par B Vobodek et J 


, _ Ileyrovak^ 

l85 186. (Prague Kegla Societss ^ientlai 


Ano4e 8, No S, Mars. Pp. 

_irum Bohemlca ) 

Publikationer fra det Dmneke Meteorologlske lustltut Communioa 
tioni magnetlqaes, etc , No 18 A Theoretical Determination of the 
Heights of the Stratosphere, the Orone 1+yer and the Height of Maxi 
mum Luminosity of the Aurora By Helge Petersen Pp 19 (Kebeo 
hsvn GEO Gad ) 

Proceedinn of the American Academy of Arts and Scteucea. Vol 60. 
No 5 The Volume of Eighteen IJquids as a Function of Presaurs and 
Temperature Hy P W Bridgman. Pp 185-288 1 dollar Vol 66, 

No o The Problems of Lagrange and Mayer with Variable End Points^ 
By Marston Morse and Sumner Byron Myers Pp 285 258 45 cents. 

Vol 66, No 7 Compressibitty and Ib'eesiire Coefficient of Resistance, 
including Single Crystal Magneeitiui By P W Bridgman Pp 265 271 
45 cents (Boston, Hast ) 

M4mnlrea publjea par la Direction Oeniralc de» T^l^graphes do Bu^de 
Etude des conrants tellurlques Par Dr David Htenquist. Deuxl^me 
fascicule Pp 17 (Stockholm H W Statlanders Boktryckeri ) 

U B Department of Agriculture Farmers Bulletin No 1644 Local 
Bird Refuges By W L. McAtee Pp ii+li (Washington DO 
Government Printing Office ) 5 cente 
US Department of Oommercu Bureau of Stuudards Research Paper 
No 202 Prism Blse and Oilentatlon in Minimum Deviation Krfracto- 
raetry By L W Tilton Pj) 59 70. (Waaldngton, D O Government 
Printing Office ) 10 cents 

U 8. Department of the Interior Geological Survey Water Supply 
Paper 087 B Preliminary Report on the Ground Water Supply of Mimbrea 
Valley New Mexico By WalUr N Wlilte (Contributions to the Hydro¬ 
logy of the United States 1980 ) Pp 11 + 00 90 + 1 j^ate Bulletin S.Jl-0 
Iron Ore on Canyon Oeek, Fort Apache Indian Keservatlun, Arlrona. 
By Ernest F Burohard (Oontrlb itions to Economic Geology 1030 Part 
1) Pp 11 + 51 78+plate* 14 18 16cents (Washington DO Owerli 

ment Printing Ufflee ) 

Division of FUh and Game of Oalifornla Fish Bulletin No 27 The 
Ring Not, Half Ring Net, or Puree Lampara In the Fisheries of California, 
By Donald IJ Fry Jr (Contribution No 101 from the CJallfornia State 
Fiaheriee Laboratory) Pp 97 (Sacramento California State Printing 
Office ) 

Proceodlnga of the United States National Muieum Vol 73, Art 7 
A Revision of the Hpeclei of Ooocophagui a Genua of Hymenopterousi 
Oocetd inhabiting Parasites. By Harold Oompers (No 2860 ) Pp 
132+14 plate*. VoL 78, Art 18 A new Species of Amphipod CrueUoeau 
(Acanthonotoxomatldae) from Oalifornla. and Notes on i^urMlAeus <«iul 
eornU By Clarence R. Shoemaker (No 2861 ) Pp 8 vol 78, Art. 
28 Bedeecrlptlon of Two Species of Trematode Worms from the 
MaoCallum Collection with a Not-e on the^rally Pronoceptialidae By 
Emmett W Price (No 2865 ) Pp. 10 Vol 78 Art 29 New Genera 
and Species of Nematode Worms By Asa C Chandler (No 3866 ) 
pp. 11 (Washington D 0 Government Printing Office ) 

Science ReporU of the Tokyo Bunrika Daigaku, Section A No 6 
On the Vapour Preeeuro of Liquid Part 2 On the Vapour Preenure, 
Henry i Constant and Osmotic Pressure of Concentrated Soluttoni By 
Kolichi WaUnabe Pp 67 84. (Tokyo Marusen Oo , I td ) 80 sen 
Field Mnseum of Natural History Botanical Series Vol 10 Flora of 
the Laricetllla Valley Honduras By Paul 0 SUndley (Publication 288 ) 
Pp 418+68 plates Botonlcal Berios, Vol 8, No 4 Ths Cyperaceae of 
Central America. By Paul C Htandley (Publication 384 ) Pp 389 21tt 
Botanical Series, VoL 7, No 2 The Rublaceae of Ecuador By Paul a 
SUndley (Publication 285 ) Pp 179 2M Zoological Seriee, Vol 18, 
No 2 Bats from Polynesia, Melanesia and Malaysia By Colin Campbell 
Sanborn (Pablication 286 ) ^ 7 W (Chicago ) 

Proceedings of the Imperial Academy Vol 7, No 2, February Fp. 
Ill v+39-88 (Tokyo) ^ „ 

Boientlflo Papers of the Institute of Physical and Ohemlcal ResBaroh 
No. 288 Note on the Photoeleotplo Effect by Relativletio Wave KouaUon 
Of Dlrao. By Toshlnqsuke Muto Pp. Ill 126 26 ssn No 292 Der 

Elnfluas metaUlscber Ubershge auf die meohanlschen Bigensohalten von 
Stahl helm Nltrleren. Von Tadsmssa Yoslki Pp 148 IM + nlata 5. 
25 son. No 298 On the Constitution of Tea Tannin By Michlyo 
Tsujimura Fp, 155-159 +plate 6 15 sen Supplement No 18 Bine 

elDftwbegrtphlBohe Method fUr die Berechnung des partlellen spe^whep 
Votnmens von ElwoleshOrpern Von Tomlnosuke KatsuraJ Pp. 7-8 
10 sen (T5ky5 Iwanami Bhoten ) ^ 

Bulletin of the National Research Oounen No 77 Physic* of the 
Earth I Volcanology By the Suheld lary Committee on Volcanology 
Pp vlll + 77 76 cenU No. 78 Physics of the Earth 2 Flgura 

of the Barth A Oolleotlon of Short Papere, written by Leading Brien 
Mflo Men in leveral branohes of Geophysics, and treating of the Blae and 
Shape of the Barth Pp. v+286 8 50 dollars. No 79 Pbysictofthe 

Earth 8 Meteorology Propared under the AusnloeM of the flnbaldlary 
Committee on Meteorology Pp xi + 289 8 50 dollara. (Waehlngton, 

DC National Academy of So ienoes.) « ^ „ 

U 8 Department of Oommerr* Bureau of Btandarda. Burrau of 
Standards JOTrnal of Reewreh. VoL 6, Ne 8, Research Papen Noa. 279- 
291 Pp. 855-522. (Washington, D O Government Printing Offica] 
40 osnte. 

* Bmltbsonian Institution Exploratiooa and Field Work of the Smith 
*Xonlan Institution In 1980 (PubUoatlon 8111) Pp iv + 224 (Waah 
ta«toa D 0 Bmltbsonlan Inatltutlon ) 
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ProoMdlntfs of th« Academj of Katurftl SoteuoM of PhlUutolphla, Vol 
83 Amun Birds ooUeoUd durlog the Grey AfHo«n BxpodltioD, 

lOM By W Wodffwood Bowen Pp 11 79+pUtM 2 18 The ClPrlpod 
Genus Pyrame Jn AnierJosn Water* By Henry A Pllsbry Pp 81 33. 
Nrerotlo Yitreine Lend SnelU By H Burrlngton Baker Pp 86 11T 
(Philedfllphi* ) 

U S Department of Commeroe Coaet and Geodetic Survey Special 
Publication No 171 World longitude Determinations by the United 
States Ouast and Oaodetie Survey in 1986 By Clarence U Bwick Pp 
(ffashioKton, D 0 Qovcruinent Printing Office ) 16 cents 
U S TreaHiiry Department Coaat Guard Bulletin No 80 Inter 
national Ich Ob^vatlon and loe Patred Service In the North Atlantic 
Ocean, Season of 1930 Pp iv + fio-fll plates (Washington DC 
Government Printing Office.) 

Smithsonian Hiscellaueuus CullocUona Vol 82, No 16 The Dm Hess 
Glands of Alligator MiaalsalppleDsla By A M Keeae (Publication 
8110) Pp 144-8 plates (Washington, D C Smithsonian institution ) 
TranaaotioDi^ of the Asironoinlral Observatory of lale University 
Vol 6 Part 4 Theory of the Ktghth Satellite of Jupiter By Brnr«t 
W Brown Pp 47-66 (New Ha\en, Onnn ) 


Diary of Societies. 

FRIUAY, Apkii 84 

Rorai Bofiirry or Ahts (Indian Meeting) at 4 80 —Sir William Foeter 
John /ofTany In India. 

Botal Suuirrr ur IlcDictKE (Dlaease In Children Section) (at West 
ralnater Hoapltal), at 4 80 

ImrrrroTn or Marin* KNuiNnaiui, at 6 —Annual General Meeting 
Institution ot Bibctkicai RHniKrKaa (I ondon Students Suction), at 
6.16 —B J MathieHun llie Geucrallon and Uaos of Etectrloal Power 
Jn A Modern Colliery 

SociRTv or Chrhioal Industry (Ohemical Engineering Group) (Annual 
General Meeting) (at Waldoif Hotel, Aldwyth) at 6 46 —At 7 80 —Sir 
Ulohard Gregory Bart Science In Induatry 
BHrriHH Association or Oiibmihth (BcoltUh Section) (at Central Halls 
Glasgow), at 7 80 —Annual General Meeting 
RotalSooikty or Haotoivh; (Bpldemlolngy and State Medicine Section), 
at 8—Col D W Harrison Epidt mlulogy of Veiierual DlHcaHcs 
floTAL iMeriTCiTioN or GhRAT BarrAfN at 9 —Sir Fhitlp Harbjg Toseph 
Priestley and his Place In the History of Science 


SATURDAY Aphii 26 

North or Bmoland Inutitotr or Minimo and Mk-uamical BaoiNaKRa 
(at Niwcaible upon Tyne), at 2 80—T C Kuters Notes on a Recent 
Visit to South Afrina with the Empire Mining and MetAllurglcal Con 
^ess Wlbwaturaraud Gold If hies Coal, Asbestos, and other Mines 
Diamond Mines (Lecture),—Paper open for further dlscusslun —Old 
Mining Records and Plans T V Simpson 
Ihbtitutb or Britihu kuuNDAVHaM (IianoAshirG Branch) (at Oollegn of 
Technologyi Manchester), at 4 —E Ronceray Sand, and Sand 
PrejNiratfon 


MONDAY, April 27 

iMfffiTUTi or Aitvarhw at 6 —K J Britt Amalgamations of I ifo 
Aaauranofl Companies, 

Rotai iNCTiTUTa or British AHrinTacTs at 8 —M Ayrton Modem 
Bridges. 

Royal Sooiatr or Arts at 8 —Dr N A V Pleroy Tlte Present 
PoalUon In Aeronautics (Howard Lectures) (8). 

Royal noomr or Mbpicinr (Odontology Section), at 8 — W Charles 
Full Denture Prosthesis 


TUKhDAY , Apkii 28 

Buoinku SooiBTV (at Liimcan Booloty) at 6 80 —Dr A J Lewis 
OHDetlc IVoblems In Psychiatry 

BcxiLoaioAL Bociarr or London, at 6 80^ Dr W E La Groa Clark 
The Brain of \iicroo$tmi wuriniu.—C Elton, B B Ford, J R, Baker, 
aodA D Gardner The Health and Parasites of a Wild Mouse PopuI* 
tion —Dr O J van dor Klaanw On tho lynipanic Region of the 
8kulL In tbti Mjlodontine —B Anthony Vestiges de deux remplace 
manta iiiooessifa de la flAme moUIre ds Ult ohea I ElAphanb fiAsle 
(ht*phat inditnu Cuv ),—D Aubertln Kevitlon of the Genus Bemy 
pyrWHuTns (Diptora OalllphorldH*). 

Institution or Oivn BNoiNKaRg, at 6. 

iNerrruTa or Inoubthiai Administration (at 28 PorlUnd Place, W 1), 
at 6 30f.,easer and othen Oistusslon on Pereonnel Policy and 
AdmlnUtratlon 

Royal Pbotoqraphio Booirtt or Orb at Britain at 7 —Sympoelum on 
Sensltomntry — Dr W Clark General Oonalderattons of ^nsitometry 
as Applied to l^und Recording —O R. Keith Sensitonietry in the 
Modem Film Laboratory —G S. Moore Precautions In Practical 
Banaltoraetry —Mias G Geoghegan Demonstration of the Tallent 
Refleetion Density Oomparator 

QoKanT MioRoeooHoAL (?nja (at U Ohandos 8tr«t, W IX at 7 8a— 
Gossip Hseting '•» 

Rotbl Ahtrropuumioal ImiruTi, at 8.80 -A U Armatrong Recent 
■xcavatlons in the Pin hole Cave, Cresswell Oags 

Royal Aeronauticai Sotiety (Students BectlonX—B Wieaer Air 
ships (I^tureX » 

WEDNESDAY, 29 

BRiTiaii Ahthunomical Assooiation (at Blon CollegeX Rt 6 

Qilriht Whipm Friixiwsiiip (at 6 Queen Square, W C IX at 6—Mias 
Bvelyn Oheesman In the ttavag* Boulh Bea^fLwtnr^ 

Royal Bociarv or Arts, at 8 —Sir Harold ORr^oter StRlnlaae Matels 
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TUUKSDAr, Ann. SO 

Royal Socicty, Rt 4.80—Dr A. B H Tutton DetermlnRtion of the 
VRrd in Wave Lengths of Light.—-U H. Bvrdr, L. G Bsunlster, Rod 
8 O Britton The Velocity of Oirroaion from tha Blectroobemloal 
Standpoint.—T Ji, Eckerslev On the Connexion between the Bay 
Theory of Electric Waves and Dynamloa. ' 
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[NSTiTUTioN or Hbohamioal BMotNEEns (Informal MeetingX at 7 —H 
Crowe ar '^ei's Discussion on Hydraulic Valves 
OBOLOowTrUSS iation (at University CollegeX at 7 80—Prof P O H 
Boswell lot. Inclal Deposit of Bast Anglia, with Bspeolal Reference 
to the Industries of Early Man 

Botal fioonmr or MiDiciira (Anawthetlos Sectloa), at 8 30 —Annual 
General Meeting ^ 

Royal Institution or Great Britain, at 9 —Prof D Arcy W Tliompion 
Cliarlotte Bront6 in Brussels. 


SATURDAY, May 2 

Rotal Sanitary Inhtitdtb (at Town Hall, BatleyX at 10 a n —Major 
D a Habagliatl and other* Dlacuwlon on The Practical Value of 
Meat Inspection 

iNETiruTiOM or ELBoraiOAL BMamRRBa (Meter and Instrument Bactlon) 
(at OambrldgeX 


PUBLIC LBCTURBB 

TUESDAY, Apru 28 

London School or EooNOMica. at 6 —Prof L. Hoeben Some Aapeota 
of Human Inberitance (1) Th# Biology of Twinning 

London School or Hvoienb and Tropical MBuimHa (Pabllo Health 
DlvIslonX at 6 —P;pof FAB Crew* Lawaof InherlUnoe (Succeed 
Ing Iieotures on April 29, 30, and May 1 ) 

WEDNESDAY, April 20 

Uniyrrsitt OoLi son Hospitai Medicai School, at 6 80 —Prof O 
Farster Neurology (Suooeedlng Leotares on April 30 and Hay ] ) 

TUl/RSDAY, April BU 

University College, London, at ft 30 — M Aubert Les origlnea de I 
VoOte ear Orolsfte d Ogives. (Succeeding Lecture on May 1 ) 

FRIDAY, May 1 

Untyersitt Oolleor, London, at A—Prof B Aahmole HtelOry oC 
Ancient Sculpture 


JS^TUUJS 


653 



SATURDAY, MAY 2 , 1931 


CONTENTS PA, r 

Medicine and Science 653 

The Anthropology of Africa By Prof B Malinowski 655 
Conduction in Electrolytes By Dr Allan Ferguson 657 
The Passing of Woad By Dr E F Armstrong, 

F R S 658 

Our Bookshelf 659 

Letters to the Editor 

Stellar Structure—Prof H N Russell and R d'E 
Atkinson 661 

Emission Bands in the Mcrcu^ Spectrum under 
Low Excitation —TheRightHon LordRayleigh, 

F R S 862 

Proton and Electron —Prof H S Allen, F R S 662 
Low Altitude Aurora —Dr G C Simpson, F R S 663 
The Molecular Weights of Proteins —W T 
Astbury and H J Woods 663 

The Stability Region of Insoluble Proteins 
—J B Speakman and Mercia C Hirst 666 

Relation between Charge and Stability of 
Cxilloidal Gold M Nahar and Dr B N 
Desai 666 

Prof A V Saposhmkoff —Wm Macnab, C B E 666 
Phenomena in a Sounding Tube—H S Patterson 
and W Cawood 667 

The Nature of Time —Prof G I Pokrowski 067 

Magnetic Hysteresis on Weber s Theory a Cor¬ 
rection —Prof W Peddle 667 

Ozone in the Upper Atmosphere and its Relation to 
Meteorology By Dr G M B Dobson, F R S 668 

The Centenary of the British Association 672 

Obituary 

Prof W C M'lntosh, F R S By W T C 073 

Mr T C Cantril! 674 

News and Views 675 

Our Astronomical Column 681 

Research Items 682 

Cotton-growing in the British Empire 685 

History of the Fauna and Flora of the British Isles 685 
The Name of Mount Everest 686 

Research at the Mellon Institute during 1930-31 687 

Hydrography of Polar Seas 687 

Unirersity and Educational Intelligence 688 

Birthdays and Research Centres 688 

Societies and Academies 680 

Official Publications Received 691 

Diary of Societies 691 


Edttortal and Fubluhtng OJfUet 

MACMILLAN %r CO LTD , 

ST MARTIN'S STREET, LONDON. W C 2 

l^ditoH&l communicstions should be sddressed to the Editor 
Advertisementi and business letters to the Publishers. 

Telephone Number CERRARD Sf50 
Telegraphic Addrm PHUSIS, WESTRAND, LONDON 
No 3209 ^Vol 127] 


Medicine and Science. 

HE advancement of medicine is an object 
which can scarcely fail to be umversally 
desired, and the discussion of the principles that 
govern it is therefore a matter of perennial interest 
It IS m itself an evidence of healthy life that such 
diBcuBsion should have been active of late and should 
have been contributed to influentially from several 
different aspects * 

The fundamental process at work in progressive 
medicine to day is the gradual acquisition by it 
of the quaUties of an apphed science Although 
this development must be regarded as the inevitable 
course of sound advance, it is beset by certam diffi. 
culties inherent in the very nature of the case which 
give to the situation of medicine a special interest 
from the point of view of method One of these 
diflSculties 18 the result of what wo may call the 
historical setting in which science applied to 
medicine finds itself 

When science is given a wholly new contact with 
practical affairs, the apphe<l science that thereupon 
grows up develops, as it were, in virgin soil, with 
nothing to hope from the eo operation or to fear 
from the conservatism of any antecedent practical 
art in the same field In these circumstances, 
the now activity may develop uneventfully as a 
straightforward apphed science , such, for example, 
has been, from this point of view, the situation of 
electrical ongmeenng When science is apphed to 
a field already occupied by a vigorous practical 
art, however, the contact of the two different dis¬ 
ciplines may result in a certam wasteful discrepancy 
of ideals and effort In some degree this has been 
the situation of scientific ognculture in its relation 
with the ancient practical art of farming , it is still 
more clearly the situation of apphed science m 
medicme Here science finds the ground already 
occupied by one of the most ancient, vigorous, and 
learned of the practical arts It must be recognised 
that the two disciplmes, although m favourable 
circumstances capable of most fruitful co-operation, 
do not possess any strong natural affimty for one 
another One of the aspects of this relative mcom- 
patibility 18 shown m the mveterate endeavour of 
science to bring every individual problem within 
the range of prmciples of general validity, while the 
strength of the practical art is its regard for the 
umqueness of the mdividual case 

* The following contrlbutiotui may be mentioned both fur theli 
Importance and their repreeentatlve varlfity of outlook Observa- 
tioDB on Research in Hedldne , by Sir Thomaa Lewis. Br\t M9d 
sJouf . Mar 15, 1030, ** A Discussion on Uesearob in Cllnioal Medicine ** 
by Dr J Eyle and others, Bw /toy Soc Med , Oct 28,1080 , * The 
S<4enoe of Medicine ", by Lord Moynthan, the Lancet, Oct 11,1080 
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A »ocond obstacle that applied science in medi¬ 
cine has to overcome is inherent m the biological 
situation of man It is the consequence of the 
wide gap in structure, and still more in function, 
that separates man from any other animal The 
extent of this sepaiation has perha])8 not always 
been fully recogrused , it is, however, undoubtedly 
of importance, not only in complicating the apphea 
tion to man of tlie rosuJts of animal experiment, 
but also hecause of the doubt it raises whether 
certain activities of man on which knowledge is 
urgently needed by medicine can even lie illustrated, 
much less elucidated, by otpcriments on animals 
The recognition of this difficulty has caused greater 
and greatci attention to he given to the use of 
direct experimentation in man liimself-''the only 
moans of acquiring knowlcxlge about linn that fiom 
the jioint of view of methcKl is wholly unexception 
able It 18, howevei, of necessarily hmited range, 
HO that for the general progress of knowledge m 
scientific medicine we must conimue to depend 
chiefly on animal exporiment and on our ability to 
apply its results to man 

Although man’s place in Natiiie has been and 
still IS a favouiiU theme of the jiost-Darwinian 
biologist, it has, for reasons historically obvious, 
very naturally been defined chiefly with an eye to 
stiucturo and to unities and resemblances with the 
rest of the hving world The time has now come 
when in the interests of medicine a more exact and 
critical orientation is neccssaiy, winch must concern 
itself essentially with function and not less with 
dissimilarities than with likenesses On the elabora¬ 
tion of such a science of cornpaiativo function in 
health and m disease the progress of medicmo is 
likely to come more and more to depend Much 
of the material for such a study exists already in 
the immense accumulation of the facts of human 
behavioui mode by clinical medicmo from time 
uumomorial 

In this connexion, some comment on the general 
value of the clinical method os an implement of 
research should jierhaps be made There can be 
no doubt that, as a method of fundamental inquiry, 
that characteristic of the clinical physician has been 
far outdistanced by that of strict scientific expen- 
ment This fact has led to the suggestion that the 
time honoured method of the chnician, the method 
of Addison and Bnght, of Paget and Hughlings 
Jackson, has little or nothing to offer for the 
future of medifiine Sinc^ the acceptance of this 
doctrine could scarecly fail to have important prac 
tical consequences, some examination of it is desir¬ 
able The great strokes of the cEmcal method have 
No 3209, VoL 127] 


usually been made by the use of observation acute 
and patient rather than systematic, with a certam 
amount of not very strict experiment, both guided 
by a penetrating intuition and a profoimd famd*^ 
anty with the subject of inquiry These suocesA^ 
have therefore been won by men whose mentaJ 
powers enabled them to use an imperfect instru¬ 
ment with a certain large indifference to its defects 
Lacking the intuition of his great predecessors, the 
chmeal worker must pay more attention to perfect¬ 
ing the insti ument if he is to get substantial results 
Kvery opportunity^ to introduce standards of scien¬ 
tific seventy must bo taken, observation must be 
systematic and exact, and the most must be mode 
of any occasional chance to submit an issue to 
oxjicriment Purely climcal inqmry never has been 
and never can be the equal of experiment in the 
attack on a problem stage by stage until a final 
solution IS reached, but if every opportunity is 
taken to naturalise in it standards of scientific 
seventy, it has within its range innumerable import¬ 
ant problems tliat it should be thoroughly able to 
solve 

Whatever Buccesses may await a clinical medicme 
thus oriented more definitely towards the standards 
of science, there can be no doubt that it is the experi¬ 
mental method, in all its seventy and m the hands 
of the appropriately educated ex|)ert, on which 
the substantial progress of medicuie essentially 
depends How best this great instrument tan be 
directed upon the work before it is a matter on 
which very naturally there is difference of opimon 
Perhaps the most important practical problem yet 
m diiwussson is to decide the relative claims of what 
have been called ‘ free ' research and * directed ' 
research that is to say, inquiry which follows 
the natural evolution of its subject, and inquiry in 
which specific problems are allotted to the worker 
for solution There can be no question that in the 
sciences on which medicine depends, os in all other 
sciences, complete freedom of research is indispens¬ 
able , however academic, however remote from 
any kind of usefulness inquiry following its own 
course may seem to become, any restraint, in the 
supposed interests of practical ends, is wholly in¬ 
admissible There is, however, another aspect of 
the case which must be considered The practical 
clinician finds himself surrounded by problems 
which seem soluble by skilled experiment and of 
which solutions are urgently necessary in 
interests of his art He sees that the great bulk* 
research in physiology and even pathology has httlc 
or no direct bearing on hia immediate difficulties 
Aware as he is that one of the most offectivt 
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instruments used by these seiences—operative sur¬ 
gery—was given to them by his own art, he cannot 
but feel that the debt might be repaid in some 
taiore tangible form than has yet been the case 
I The demand by the clinical worker that in his 
special problems he should have at his disposal tho 
full advantage of skilled experimental research, just 
as it doubtless is, can obviously not be mot by 
deflecting resources now devoted to ‘ free ’ I'csoarch 
It seems to call for establishments specially directed 
to the purpose and staffed in part by those whose 
ultimate interests are likely to bo in some branch 
of tho practical art, but who by serving an appren 
ticeslup in experimental science vould contnbuto 
to the advancement of practical medicine directly 
by working on its problems and indirectly by infil 
tiating its ranks with the scientifically trained 
In a remote way, the same interests, os well as tliose 
of the whole of human biology, are being served by 
that re discovery of man which is now so happily 
at TV oik in the physiological and pathological hcldn 
It IS earnestly to be ho|)ed that this process will 
continue, for by bringing chmeal and scientific 
workers together it will help the experimental 
sciences m their not always successful struggle 
agauist orthodox rigidity, and will help the ancient 
practical art of medicine in its difficult transforma¬ 
tion into an applied science 


The Anthropology of Africa 

Descriptive Sociology or Groups of Sociological 
Facts classified and arranged by Herbert Spencer 
Division 1, No 4, Part 2 A African Races 
{PygrmeSy Bantu, Equatorial Hybrid Tribes, 
Sudanic Peoples, Nihtics, Nilo-21 amities, Fulam, 
Khaisan) Compiled and abstracted upon the 
Plan organized by Herbert Spencer by E 
Torday A re issue of the Volume originally 
compiled by Dr David Duncan, entirely rc 
written Issued by Mr Spencer’s Trustees 
(T W Hill, Editor) Pp vu + 385 (London 
Williams and Norgate, Ltd , 1930 ) 105^ net 

NE of the most telling symptoms of vitahty in 
science is the fruitfulness of its practical 
applications Anthropology, the science of man, 
has BO far kept almost completely aloof from any 
<lirect concern in human affairs, as subhme an 
example of sterility beautiful as the theory of 
mpibers But this is an anomalous condition, 
Rd at present pubho mterest as well as political 
conscience are moving towards a better under¬ 
standing of the governed races so that they might 
be better governed 
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The centre of colomal studies at Oxford, Rhodes 
House, the International Institute for the Study 
of Afiican Languages and Cultures, witli its prin¬ 
cipal seat 111 London, developments at various 
universities m Great Britain, and such valuable 
literary contributions as Buell’s “ Native Problem 
m Africa ”, are all signs of this gathonng interest 

It IS only fair that an anthropologist, specially 
keen about the practical apphcations of his science, 
should pay tribute to Nature for the part it has 
taken in the movement of humanising anthropology 
and making it more efficient If anthropology 
ever becomes an acknowledged force in colomal 
affairs and receives tho full academic recognition 
which is its due, this will be, to a considerable 
extent, thanks to tho good offices of Nature 
At present it is well to put on record that there 
IS but one full time chair of anthropology in the 
British Isles , the teaching of colomal cadets is 
not canioii out at all m tho University of Lon¬ 
don, where this chair exists , and m those universi 
ties where the colomal probationers are trained, 
anthropology is an ojitional subject and is con¬ 
fined to what must be a iidiculously inadequate 
smattering of twenty hours in all This, of course, 
IS negligible, especially if wo remember that m 
other countries, with a coloiual tradition as long 
os that of Holland or France or as shoit as that 
of Belgium, from three to five years are required 
for the special training of future administrators 
This docs not mean to say that an anthropologic¬ 
ally trained Belgian administrator has Hhown 
himself so far to be better than an untrained 
Britisher, but that tho educated British official 
would probably be the best of all 

The present volume, Mr E Torday’s “ African 
Races ”, brings these reflections to the reader’s 
mind The book deals with Afncn, which is by 
far the most important contment as regards 
colonial problems , and it is written by a scholar 
of international reputation Mr Eniil Torday is 
at once a pioneer field-worker, a man of full 
academic qualifications, though without formal 
academic claims, and one of tho supporters of 
what 18 now known as the ‘ functional school of 
anthropology ’, a school which has been foremost 
in the application of anthropological theory to 
practical affairs 

Tho functional school explams institutions, 
customs, and beliefs, not by their antecedents but 
by the part which they play os living forces within 
a living culture Functional anthropology con¬ 
sists m now methods and a body of principles 
which have ansen out of field-work, and which, 
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on the other hand, are largely inspired by the 
need for practical apphcations Modern field- 
work, done by trained specialists with a good 
knowledge of native languages and over periods 
of prolonged residence, has forced us to recognise 
that whereas it is easy to collect a body of formulae 
as to what natives are supposed to do, it is difficult 
to describe how ideas, customs, and institutions 
actually work m tribal hfe The dynamic study 
of a primitive society reveals that human culture 
IS a very complex type of reality, subject to scien¬ 
tific laws of its own The discovery of the laws 
of cultural process and of the functional relation 
between its various aspects and elements is the 
mam field of functional theory 

A theory giving clear insight into the nature of 
culture IS indispensable for anyone who sots out 
to make observations on a hitherto unrecorded 
type of human society No student of exact 
science or of biology would dream of sending a 
plumber or a bookmaker or a lady typist into the 
laboratory and of relying upon his or her amateur 
observations Expenments done without theo¬ 
retical preparation or knowledge of the problems 
would, as a matter of course, be regarded as worth¬ 
less in physics, chemistry, or biology Yet m 
anthropology wo have so far been forced to rely 
on amateur observations, often given without any 
description of the method and the apparatus by 
moans of which they were made 

Worse than that when trained specialists 
recently started to collect their own material m 
Africa, Oceania, or the South American jungle, 
they hod no empmeal theory as to the nature of 
pnmitive culture, that is, of the reality which 
they were setting out to observe What they 
were given were hypothetical speculations of the 
retrospective schools, the evolutionists and the 
diffusionists But the theories of origin or of 
historical migrations transplant us in their ex¬ 
planatory setting into a dim past—from six to 
sixty thousand years back The observer, as 
often as not a partisan of one theory or another, 
had his mind turned backwards, nveted on hypo¬ 
theses and conjectures which made him see the 
present through the haze of the past, which made 
him focus on details and elements significant not 
m their actual context and in their mutual rela¬ 
tions, but as rebes of sometinng which was no 
more and, except in speculation, had perhaps never 
existed * r 

Functional anthropolc^y aims at the reproduc¬ 
tion of the native pomt of view and the native 
perspective combined with sociolo^cal knowledge 
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of what IS essential and vital m human institutions. 
The details of daily hfe, for example, the organisa¬ 
tion of the household and the family, the type 
of economic activities, the sanctions of law an^- 
custom, which so far have received but little atteu^ 
tion, have come to be, in functional research, ot* 
primary importance All that really matters to 
the native, all that really serves to mam tarn order 
and integnty m a primitive culture and primitive 
society, 18 selected as the mam bject for anthro¬ 
pological study It 18 clear th\ |pch a reorienta¬ 
tion of field work and theory al Y by the criteria 
of dynamic relevancy brings i ctional anthro- 
pology immediately into touch with praotioal 
concerns 

Mr Emil Torday is one of the pioneer minds irt 
this now school His field-work, earned out under* 
ideal conditions, that is, dunng prolonged residence 
and through the medium of the vernacular, gives 
us a full picture of tnbal bfe and is never confined 
to cunous and sensational details 

In the present computation of facts, Mr Torday 
proceeds throughout according to the rules of the 
functional method, that is, by the entena of relev¬ 
ancy, function, and social value As is the case 
in all scientific work, it is the selection which 
really matters, the emphasis on the relevant, t^e 
subordination of the accidental In doing this, 
Mr Torday hod an ardous task, for he was severely 
handicapped by the exoctmg conditions of the 
Herbert Spencer Trust, which lays down the 
subject matter, the headings, the order, as well as 
the relation between the geographical and the 
systematic divisions of the material By the 
introduction of a concise but extremely helpful 
table of contents, by addmg illuminating sub- 
headmgs and cross-references, Mr Torday was 
able to palliate some of the inadequacies of the 
Qjigmal Herbert Spencer plan By addmg copious 
critical notes to the quotations, Mr Torday places 
the data in the right perspective, correlates the 
observations of the vanous authors, and establishes 
the functional aspect of the material at his disposal 
But it seems necessary once more to urge the 
Trustees, who, I know, are fully aware of the 
madeqiiaoies of the present plan, that energetao 
steps should be taken to a complete revision of the 
bequest 

As it stands, the book is a most tantahsmg pto- 
duction The field-worker, tb^^'^ximimstrator, tha 
missionary, and even the traveller could use^ 
with the greatest profit on the spot m Afnoa But| 
how IS he to carry a volume ft by I ft and so^ 
twelve pounds m weight unless a special means 6t 
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transport and a Boaffolding or lootem be provided 
to read it ? It would be necessary in the wilds of 
Africa to charter an elephant, a camel, or at least 
an. ASS or a Ford lorry m order to make it the 
* handy guide-book of Africa to which title it 
has full claim Had it been published in a port- 
^le size, and had it been allowed to Mr Torday 
to divide the material geographically, this book 
might have consisted of several volumes, each 
relevant to one particular area, each portable, 
and the whole of the greatest practical utility 
Again, it is a thousand pities that a writer of Mr 
Torday*8 eminence should be compelled to make 
^ mere compilation with comments and cross- 
references only, and limit his ongmal contribution 
to an all too short preface This, written with the 
weight, attractiveness, and ooimncmg clarity for 
which Mr Torday is well known, among others 
through his ** Causenes Congolaises contains a 
brief exposition of the functional point of view, 
illuminating sidelines on the nature of African 
races, especially of the Hamites, Pygmies, and the 
Bantu, and it gives us also a summary of the 
enormous advances attamed by African studies 
smee 1875, when the first version of “ African 
Races had been contributed as a volume of 
Herbert Spencer’s “ Hescnptivo Sociology ” 

^ The excellent map contributed by Miss Ursula 
Torday will be a boon, not only in the use of this 
volume, but also for African anthropology in 
general B Malinowski 

Conduction in Electrolytes 

(1) Electrolytic Conduction By Prof F H New¬ 
man Pp xii + 441 (London Chapman and 
Hall, Ltd , 1930 ) 25« net 

(2) The Ehctrochemisiry of Solutions By Dr S 

Glass tone Pp x + 470 (London Methuen 

and Co , Ltd , 1030 ) 21fl net 

HE study of physical science is extraordinarily 
fascinatmg nowadays We see much farther, 
even if we see a little lees clearly than our grand¬ 
parents saw—or thought that they saw Our most 
innocent expenments and observations are weighted 
with philosophical and theological imphcations of 
coamio importance We make measurements that 
are each year more and more exact, and find our¬ 
selves committed to a pnnciple of indeterminacy 

P e read of a quantum mechamca which, m a praise- 
)rthy endeavour to escape from those meohamcal 
pictures which are based on an extrapolation of our 
large-scale expenenoes, employs a symbolism m 
which the exact nature of the symbols employed 
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remains unspecified Naiuram expeUas furca , 
and the heroic exponents of these latest symboho 
methods—latest, though not novel, for are they not 
closely related to the ideals of Kirchhofif ?—find 
themselves compelled, wiUy-mlly, to use terms and 
concepts based on those of our everyday experi¬ 
ence 

It IS all very interesting, but it is none the less 
pleasant to find that there are corners in the realm 
of science where a consistent scheme can be built 
up on a basis of ‘ ordmary ’ space-time perceptions, 
where the principle of indeterminacy is not, where 
the motion of ions through a viscous fluid is de¬ 
termined (perhaps a little doubtfully) by Stokes s 
law, and where a modern theory of strong electro¬ 
lytes may bo base<i on nothing more unusual than 
Boltzmann’s principle and Poisson’s equation The 
theory of electrolytic conduction and the technique 
of the measurements associated therewith are in a 
state sufficiently stable to make it worth while to 
attempt an assessment of the condition of this 
important branch of physical science, and tlie two 
volumes here reviewed cover the topics of greatest 
importance m a very comprehensive and system¬ 
atic manner 

(1) Prof Newman s book is wntten by a teacher 
who has a lively and sympathetic appreciation of 
the difficulties which confront an intelligent and 
conscientious reader The work, which will provide 
stimulating reading for a university student of 
honours grade, builds up the subject from the very 
elements In a laudable desire to give the reader 
all that ho needs between the covers of a smglo 
volume, the author loads off with a condensed but 
very clear sketch of thermodynamic pnnciples, 
which includes a discussion of the usual relations 
between osmotic pressure and Imiluig or freezing 
pomts, of thermodynamic potential and free energy, 
of the Nornst heat theoiem, the phase rule, and the 
Gibbs adsorption equation Condensation has its 
dangers, however, and, admirable though the sum 
mary is, we confess to a dislike of the dictum that 

{dQjT) ^ 0 for an irreversible cycle , while the un¬ 
adorned statement that, if is the amount of 
heat passing (by conduction) from a body at a tem¬ 
perature Tj to a body at a temperature Tj, then 
the net gam of entropy is - (^Q/T,), raises 

more doubts than it resolves 

The mam body of the book covers a wide field 
Starting from the fundamental Arrhenius concept 
of spontaneous dissociation, the author develops a 
general view of the problem of electrolytic con¬ 
ductance, and then proceeds to treat in detail of 
lomc migration, lomc equihbna, cells and eleotro- 

Sl 
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motive force, electro capillanty, polansation, the 
measurement of electrolytic resistance, theories of 
electrol>tic solution, and technical applications 
A roasonal)ly full bibliography accompanies each 
chapter, and a reader who has used the book in¬ 
telligently will had its perusal a very useful pre 
paiation for an attack on research problems in 
electrolysis 

It has been the reviewer’s experience that one 
branch of experimental work, and that branch one 
of fundamental importance, has been shrouded in a 
qiute unue< essary mystery We refei to the mea 
surement of electrolytic resistance, where it is not 
uncommon to find an experimenter capable of, and 
actually makuig, very precise determmations with 
but a cloudy idea of the exact conditions under 
which uiductance and capacity effects are balanced 
out, and of the relation between impedance and re¬ 
sistance Prof Newman s chapter on electrolytic 
resistance measurement, wherein he discusses very 
clearly and straightforwardly the application of 
the ordinary alteinatiug current equations to the 
bndge system involved, should do useful service in 
disjielling tins mystery His descnjitions and dia 
grams of tht exjienmental metho<ls used, including 
that of a valve oscillator as a source of alternating 
cummt, are cltai and up to date But we note 
that he begins the chapter with the remark that 
“ as shown by Kohlruusch 

A'q sin ^ Pjidi \ 

developing the thcoiv fiom this equation Prof 
Newman has been so thorough, within the limits of 
his four hundred and forty pages, in his treatment 
of fundamentals that it stems a pit} that he should 
pass over this important t xpiessum without moie 
detailed distussion, and we tiust that m a later 
edition of lus work he will rcine<iy tins omission 
The (hapUi on thcorus of electioljsis gives a 
very usi^ful lesurnt of tlie \arious theories of strong 
and of weak ekctrolvtes, and the exposition of the 
Debye HUcktl theoi> and of the subsequent de 
velopmcnts h\ Onsager is very tleail\ put 

(2) The bias of Di Idasstone s treatise is indi- 
tatod by its titJt being, as compared with Prof 
New man’s book, t onsiderably fuller in its discussion 
of those topics which are usually associated with an 
advamtxl course of physical chemistry He, again, 
starts fumi the fundamentals’, and while his dis 
fussion of the methods and theor> of resistance 
iiuasiirements is Jitlk mnr« restricted than that 
of Pi of Newman, he gues us a more detailed treat¬ 
ment of tojucs such as overvoltage, dcpoUinsation, 
the theorv of amphoteric electrolytes, and the 
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theory of reversible oelle, which last topic is treated 
in very considerable detail 

In discussing the elementary theory of ionic 
migration and concentration changes, Dr Glasstone 
makes use of the usual picture of chams of oppo¬ 
sitely moving positive and negative ions , it would 
add much to the interest of his treatment were he 
to give some reference to the critical paper dealing 
with this method of illustratmg the process which 
was read by Prof S W »J Smith some years ago 
before the Physical Society (Proceedings of the 
Phynual SoC}ety, 28, 148 , 1910) Neither book 
contains a reference to the simple and elegant 
algebraic treatment of this problem which was ad¬ 
vanced by Larmor in his Adams prize essay on 
“ yEther and Matter ” (p 289, Appendix C, on 
Electrolysis) 

The choice of topics lies entirely within the 
author’s province , but the reviewer feels that it 
would add considerably to the value of an interest¬ 
ing treatise were Dr Glasstone to consider in some 
little detail Smith’s very interestmg experiments 
on the potential difference developed at the inter¬ 
face between two electrolytic solutions, and on the 
related problems of the asymmetric nature of the 
surface tension potential curve for a capillary 
electrometer 

The two l)(H)ks are m some measure comple 
montary and, taken togcthei, give a consjiectus of 
results and theories in this department of physical 
science which will bo invaluable to physicists and 
to physical chemists, and will provide the re^^earch 
student with n mine of indispensable information 

Ali^w Ekrufson 

The Passing of Woad 

TJie Woad Plant and its Dye By the late Dr 
Jamieson B Hurry Pp xxviii + 12S + 17 plates 
(London Oxford Umvorsit} Press, 1930) 
21^ net 

RITAIN has always been fortunate in its 
amateur scientific workers men, by nc 
means real amateurs in science, who find delight 
in the intervals of a busy bfo in following serious!} 
some definite line of investigation Of this categor} 
was the late Dr Hurry, who, in the midst of a ver} 
crowded caroei as a methcal practitioner in Read 
nig, was >et able to study systematically and aa a 
most careful monographer to render signal aerviM 
to knowledge Quito wh} he chose to tell the 8toJ| 
of the woad plant is not revealed, but he had a 
lifelong interest in economic botany and at hu 
home he established an educational garden and 
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museum The woad plant and its famous blue dye 
are studied from an international point of view, and 
the book aims both at giving a comprehensive 
fecoount of the mdustry m several countries and 
emphasising so many other pomts of view that it 
becomes a contribution to our knowledge of the 
social and industrial life of the Middle Ages 

Successive chapters deal with the cultivation and 
manufacture of wood, its use in the fermentation 
vat, the extraction of the glucoside, indioan, sue 
ceeded by an historical account of the industry in 
Britain, France, Germany, and Italy Economic 
questions have next place, followed by a full 
account of the old world lore relating to the place 
of woail in herbals and m therapeutics Final 
sections are devoted to the protection by legislation 
and the death of the woad industry 

Dr Hurry's name is a sufficient guarantee of 
the thoroughness and careful attention to detail 
which charactense the book , withal it is attractive 
reading for those who appreciate broad and hlicral 
treatment of what might apjiear to be a sfieciahst 
subject There have been two ciises in the woad 
industry The first was when in the seventeenth 
century trade routes were opened up to India and 
the dye, extracted from material mode m Europe, 
was threatened by imports from that country 
The Dutch East India Company, former! m 1031, 
m course of time imported sufficient indigo into 
Holland to supply the needs of the whole world 
At mucli the same time, logwood and Brazil wood 
also apjieaied on the scene, so there is little wonder 
a strenuous campaign took place to sec me pro¬ 
tective legislation in fa\our of the indigenous 
dye, the woad merchants were so successful os to 
induce various governments to prolnbit entirely 
the use of exotic mdigo Even the death jienalty 
thieatened those who infringeil the protective laws 
then passed As is well known, protection failed, 
the superiority and the cheapness of exotic indigo 
could not be gainsaid In Germany, too, the Thirty 
Yeai^’ War destroyed the woad fields and tho 
Villages of Thuringia 

The second ciisis was duo to the advance of 
synthetical organic cliemistiy Synthetic indigo 
was first made m tho laboratory, starting out from 
aniline , and then after some years of persistent 
effort, ut the time regarde<l as a model piece of 
industrial research, and the expenditure of vei}^ 
jkrgo sums of monev its economical mdustiial 
*oduction was aclueved shortly l^fore lUOO A 
fierce struggle between the natural and the artificial 
product ensued, fought with the utmost eneigy 
and often bitterness on both sides Indigo planting 
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in India became no longer profitable, and though 
scientific methofla were introduced, yields increased, 
costs reduced, the natural indigo could scarcely 
hold its own With the advent of the World War, 
first England and then the Umted States became 
makers of synthetic indigo, and at its conclusion 
joined battle with Germany pnmarily to secure 
tho Chinese market Costs were drastically and 
suddenly reduced so that the natural product 
received its death blow ovenught To day indigo 
18 cheap enough, but it is doubtful if the makers 
profit the gam goes to the Chinese 

Tho economic history of woad is matched in 
interest by its botanical and by its chemical sig¬ 
nificance and by the legends which surround it 
The chemist has synthesised in his laboratory both 
indigo the dye, indican the glucoside, and also 
bromoindigo and its glucoside “ the purple of the 
ancients ”, the Tynan purple of the Roman 
era]ieror8, who obtained it from the tongue of a 
deep water mollusc Indigo was first brought to 
Romo about a i> 60, so that tho purple is of older 
date than the blue 

The carpets at the Persian Exhibition in London 
have taught us anew of the wonderful and per¬ 
manent colours obtained fiom plants—woad, 
ma<ldtr, Persian berries, and many others should 
bo grown at Kew and elscnhero smtably labelled 
to remind us of the contents of Nature’s paint-box 

E ¥ Armstrong 


Our Bookshelf 

Das Tterreich eine Zusarnmenstellung urul Kenn 
zeichtiung der rtzmien 7herformen Gegrtindet 
von <ler Deutschen Zooiogischeii Gesellschaft 
Im Auftrage dor Preussisohen Akaxlemie dei 
Wissenschaften zu Berlin Lief 62 Mt/riapoda 
1 Ocopkilomorpha Bearbcitet von Dr Graf 
Attems Pp xxui + 388 (M) gold marks Lief 

63 Crustarm Capepoda 2 ('ychpoida Gnatho 

stoma Bcarbeitot von F Kiefer Pp xvi + 102 
Ti p (Berlin mid Leipzig Walter de Gruyter 
undCo,1929 ) 

Two further parts of this great work have loceutly 
apjxared, in each of which the hteiature of the 
respective subjects up to the beginning of 1029 has 
been considered 

(1) Dr Graf Attems prefaces the systematic part 
of hiH volume by an account of the external features 
of the C/hilopoda and of the epidermis and its glands, 
including the umcellular ventral glands of tho Geo- 
pbihds, each cell of which is enveloped by a net¬ 
work of stiiatod muscle hbiils There is a brief 
reference to t he sense organs The charactoi s of tho 
order Geophilomorpha are stated, the features of 
systematic importance are described, and a table 
is given for the separation of the ton famihes The 
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subsequent treatment follows the usual hnes, with 
which those who have used the previous parts are 
familiar—a definition of each family, a key to its 
genera , a defimtion of each genus, and keys for the 
constituent species and subspecies 128 recog¬ 
nised genera and 452 species are described , but 
there remain 17 genera and 190 species the 
position of which is uncertain, owing to insufficient 
diagnosis by thoir respective authors An appendix 
IS devoted to an account of about a score of species, 
for the most part described after the preparation 
of the body of the work 

(2) The first suborder of the Copepoda—the 
Calanoida—formed the subject of the sixth volume 
(1898) of this work The present author briefly 
states the characters of the second suborder, the 
Cyclopoida, and its three sections, the Gnatho 
stoma, Siphonostoma, and Poecilostoma The first 
of those sections forms the subject of this pait 
Thieo famihes with 18 genera and 192 definite 
species are considered About 50 additional 
species are of uncertain position The author 
appears to luive overlooked two new species of 
Cyclops doflcnbed by G S Brody m 1910 This 
part will be of use not only to marine and fresh¬ 
water zoologists, but also to helminthologists who 
desire to determine the species of Cyclops which 
they find acting as intermediate hosts -for example^ 
for the broad tape worm of man and for the guinea- 
worm 

Each part has a systematic index and nomen 
clator generum ci subgtntrum 

A Newton among Poets Shelley's Use of Science m 

Prometheus Unbound By Pi of Carl Garbo 

Pp XIV+ 208 (Chajx?! Hill, NC University 

of Nortli Carolina Press , London Oxford Urn 

versity Press, 1930) 13 j 9 bri not 

This valuable and interesting book is another proof 
of the bieadth of mind with which American pro 
fessois so often yiursue their studies The bulk 
of the book is taken up by a summary of the 
scientific theories of Shelley’s time, and especially 
of the work of Humphry Davy and the poems of 
Erasmus Darwin which ha<l appeared just before 
Shelley wrote his “ Queen Mab and “ Prometheus 
Unbound ’* The result of applying these to the 
elucidation of the poems, and especially of the “ Pro¬ 
metheus IS highly ounouH and instructive It was 
well known before that Shelley was passionately 
mterested in science and fond of experiments in 
chemistry and electricity His father is rejiorted 
to have once returned a book on chemistry which 
Percy had borrowed, because it was “a forbidden 
thmg at Eton ” , and Prof Whitehead, in “ Science 
and the Modern World quotes a notable example 
of Shelley’s power of visuahsing an astronomical 
relation But no one before Prof Garbo has gone 
through the “ Prometheus ” thoroughly with this 
thought in mind, and his concluflions generally 
command assent It la obvious that Shelley’s 
mmd was steeped with the science of the time, and 
many of the most J&eautiful ajfid transcendent 
passages are chemical or electrical expenments 
transfigured by poetic gemus One might almost 

No 3209, VoL 127] 


t hink that Shelley was consciously trying to carry 
out the ideal of the poet of the future which Words 
worth sketches in the famous preface to the second 
edition of the “Lyrical Ballads” (1800) “The 
remotest discovenes of the Chemist, the Botanufl 
or Mineralogist will be as proper objects of the 
poet’s art as any upon which it can be employed 
And what is now called science, thus fammar 
wed to men, shall put on, os it were, a form of flesh 
and blood, the Poet lending his divme spirit to aid 
the iiansformation ” We commend a consideration 
of this further connexion to Prof Garbo for his 
second edition F S M 

Life and Evolution an Introduction to General 
Biology By Prof S J Holmes Pp v+449 
(London A and C Block, Ltd , 1931 ) 12^ 0d 
net 

An oleraontary text book of biology, written by 
the professor of zoology in the University of Cah- 
fornia, and dosigne<l, not so much to prepare 
students for further specialisation in a branch of 
biology, os to give a general view of biological 
problems to those whoso main energies are going 
to be directed m other fields The book is compre¬ 
hensive in scope, ranging from protoplasm and the 
cell theory, through the different forms of plant and 
animal life, to heredity, evolution, and eugenics 
Prof Holmes’s book was originally published m 
the United States, and that edition was reviewed 
in Nature of June 5, 1926 For *he British 
oihtion, now before us, a number of minor revisions 
have bc'cii ma<le in the text, and about twenty of 
the illustrations have boon changed or improved 
The most important revision, however, is the 
anghcising of tho spelling throughout and the com¬ 
plete remodelling of the bibliography at the end 
of each c hapter foi the beneht of British readers 
Otherwise the book is identical with that already 
pubhshe(.l in America 

Air Ministry Meltorological Oj^iec The Meteoro¬ 
logical Glossary (M O 22511 ) Second edition, 
entirely rewritten In continuation of 7^he 
Weuther Map Pubhshed by the Authority of 
the Meteorological Committee Pp 233 + 12 
plates (London HM Stationery Office, 1930 ) 
4^ Cd net 

This glossary shows signs of very thorough 
revision and w full of information in a compact 
and handy form, thereby fulfijing some of the 
functions of a text book There are charts and 
numerous diagrams, and a good deal of statistical 
and descnptive mformation about the chmate of 
Great Bntain la given under several of the head¬ 
ing, particularly m the section on rainfall It is 
difficult to think of any term m any way connected 
with meteorology that is not given a place m the 
bold type headings, and the names equivalent to 
the English of a number of meteorological pheno¬ 
mena are given at the end of the volume in seven^i 
languages, at the request of the International 
Meteorological Committee References m the 
articles to matters dealt with m other ports of the 
glossary convemently appear in italics 
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Letters to the Editor 

[The EcUior doee not hold htmsdf reeponatble for 
< opintona e3cpre8$ed by hxs eorreapondents Neuker 
can he undertake to return, nor to correspond unth 
the tmiers of, r^ected manuacrtpta tntended for ihta 
or any other part of Natubb No notice w taken 
of anonymous commumcatione ] 

Stellar Structure 

iiAKSTBA 8 recent determination of the temperatnreg 
of the O stars m planetary nebulas ^ makes it appear 
extremely likely that these stars are all gononcally 
in the white dwarf * class, with moan densities 
far above anything known on the oartli He has 
found temporaturos between 30,000° and 100,000° 
for about twenty of these objects, and yet their 
luminosities are comparatively small For a fairly 
typical nebular nucleus we may assume a photo 
graphic magnitude of 12 6 with a parallax of 0 002', 
making the absolute magmtude + 4, or about eight 
magnitudes fainter than typical galactic 0 stars It 
18 , of course, true that the luminous efficiency falls off 
with rising ternjieraturo m this range, but an increase 
m temperature at constant radius must always involve 
an increase m brightness, proportional, even m the 
farthest part of the Rayloign-Jeons region, to at least 
the first power of the temperature Thus these stars 
must be of very small radius 

Zanstra obtains his figures from the difference 
between the measured bnghtneas of the star and that 
of the nebula, which latter is assumed to be excited 
by the mam (Schumann region) radiation of the star, 
and to convert all of it to long wave lengths The 
nebula thus performs the correction from visual to 
bolometno magnitude for us, os it were, if it does not 
do so completely, the star must be still hotter than 
la calculated The correction is found to vary between 
2 and 7 or 7 6 magnitudes , m an average oaao it 
would be about 6 magnitudes, and the temperature 
would be rather more than 56,000° Such a star would 
then be about 6 9 magnitudes brighter than the snn 
bolometncally, with ten tunes its surface temperature, 
this means a radius 1/43 of the sun’s, so that even 
with the sun’s moss its density would In? more than 
100.000 gm /c c 

Ilie masses are, however, ceitainly greater In a 
typical planetary, the line of sight rotational velocity 
can be taken as 6 km /sec at 6' from the nucleus and 
with a parallax of 0 002' this gives a mass 80 times 
the sun’s “ If the gas is partly suppoited by ratlmtion 
pressure, or if the axis is inclined to the Ime of sight, 
tlie fgure comes out even greater This may be set 
off agamst the allowance for the mass of the nebular 
envelope The data mdioate, therefore, a mean 
density of 10* or 10’ gm /c c , which is greater than 
has even been 8uggeste<l for any other bodies, and 
points conclusively to a degenerate state of matter 
These bodies appear to be at the upper end of a 
sequence of ‘ white ’ dwarfs, as may bo seen from the 
following summary 
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\t looks 08 if this sequence were roughly parallel to 
the mam sequence, probably separated from it by 
a sparsely populated band, and with considerable 
scattering witmn it, at least, the general trend ts- 
evident, and the reason why no red stars of the 
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‘ oollapsed * typo have been discovered is of course 
obvious 

There are grave difficulties in the assumption that 
the soiuxje of energy within these white dwarfs is 
of the same nature as that within giants and mam 
sequence stars, so that it soems worth wluJe to point 
out that they have no veiy obvious neeil for a sub 
atomic soun e at all Just before degeneracy sets in, 
the mtornal temperatui'es must bo of the order of at 
least 50 times those of a mam sequenee star built on 
the ‘diffuse* model, or fully 10* degrees, Milne’s 
calculation for tho companion of Sinus ® indicates a 
central temperature not exceeding (but apfiarently 
approachmg) 3 x 10® degrees The rate of laiJiation 
or such a star is only about 1/100 of that of the sun, 
or say one calorie per gram in 60 years , taking the 
specific heat os 3 (when tho gas is still on tho edge of 
clogeneracy) we see that there is an internal store of 
heat suffuiont foi rathation at the white dwarf lato 
for somotlung of the order of 10^^ years Of course, 
the very fact that tho star is about to become de 
generate means that not nearly all the kmetic eneigy 
of the nuclei and electrons will actually bn available 
for radiation , nuu h of it must reniam as zero point 
energy permanently ui the star But against this we 
must sot the further energy to be obtained from such 
contraction as is still possible , at these small ra<lii 
this energy is largo On the whole, then, the life of 
a white dwarf comes out, witliout any subatomic 
sources, entirely comparable with that of any star 
that denvea its energy from the transmutation of 
hydrogen into heavier elements 

If tho available subatomic eneigy of a mam sequence 
star le exhaustible, the penod spent m the mam 
sequence will bo followed by one of gravitational 
contraction , m the early stages this will be rapid, 
because tho radius is largo, and because at least naif 
the energy gained will go into heating the mtenor of 
the star , m the late stages, tho internal tempera 
turo will actually be falling giavitational con 
traction will be very effective (il degeneracy is not 
too marked) and the rate of raillation will have 
become small The fairly lato stages will therefore 
be passed through very much more slowly tlian the 
early ones, and there will bo a maiked statistical 
comentiation of the stars at radii perhaps two or 
three tunes the minirmun figuies calculatewl by 
Milne foi a fully degenerate star The minimum 
values are roughly Af-i^®/80 times the sun’s radius, for 
a star of mass M times that of tlie sun. and whei'o 
the masses are known tlie roiln are all of about 
the anticipated size Particulaily high densities are 
clearly to be expocteil for the O stars In van 
Maanon’s star, with a radius of 0 007 times the sun, 
it is temptuig to suppose we have a massive star m a 
very late stage mdeexi , if Milne’s formula is ajpphcable, 
the mass must be at lo^ 8 times the sun, whicn would 
mean an Emstom shift corresponding to at least 700 
km /sec This could easily be tosteil by observation 

It 18 worth remarking that m a century or less the 
true radial velocity of a star of such large proper 
motion an<l parallax as this could be found from the 
second order term in the proper motion , the relativity 
effect, even if much smallei than 700 km /soc , could 
then be fairly definitely determme<l 

However that may l>e, we have now fairly good 
evidence that stars of all masses can ‘ die ’ , this does 
not prove that transm\itation rather than annihilation 
of matter is the source of stellar energy, but it clearly 
favours it For Milne’s theory lea<ls to tho conclusion 
that a mamly or nearly degenerate star will have a 
central temperature that may be much less than, but 
cannot be greater than 3 9 x 10®and this seems 
inadequate to stimulate a source of eneigy that was 
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not active m the main Heciuonce, eHfHHiftlly if all stars 
have (lenne hot coroH, as Milne believes Thus the 
very latest stages of degenciacy, vvlieri the Hi>ecific 
htvat m small and (ontiaction diftnnlt, must be lun 
tiiiough ra])i<llv. and the total duiution of the white 
dwarf stage ptobably is not miieh gieatei than we have 
aheady (ah iilattMi Ihe piobable lelative abunilanco 
of white dwarfs is tluni somew'hat ditheult to leiont ile 
with a time scale of 10^* or 10** years but hts well 
with the transmutation theory time siale 

Thoview that tlie nucloi of planotaiy nehiilEe are 
‘white dwaifs’has* we now bud already been pro 
pounded leans in “ The Universe Around Ua^’, pp 
d09 311 A Jiat wo had both failed to notice this c an be 
ox( used if at all, only by the great popularity of tbo 
publication in which tlio tlioory was annouiKed, but 
we Kvneeroly legret the oveisiglit In the applu ution 
of this result we diiTei from Jeans, huk o ho tentatively 
phued those stai-s at the beginning of stollai tnolutiou, 
while wo place them, witli tlio otlior whit/e tlwarfs, at 
the end 

If N Kussflt 

Piiiucton Ihuversity 

K u’E Atkinson 

Kutgeis TTiuvciHity, 

Mai 31 

^ /nt f ifitrop/n/nift 2 n 1 11H1 

* (I Jtusmll IliiUHi) nim su uiirf Aalrunima 1 > 83* 

• Mm ^o^ Ji i ^ »1 p U» 


Etnisfilon Hands In the Mercury Spectrum under 
Low Excitation 

SoMF years ago I found a long senes of diffuse bands 
from X2943 to \2bl4 in the absorption spectrum of a 
long foluirm of nierciiry vapoiu ^ 1 ho same soiies 

was found imlepeiuieutly and about the same tune by 
Moliler and Mooio 

I'j> U) the ])iesent, these hands Imvo nevei been 
obtained m ennssion I now hud that when meitury 
vapour IS fluorescing under the iron arc (excitation 
from \2630 to X2537) these bands aio omittcsl and in 
much greatc'ir intensity^ if the vapour is superheated 
'L’ho continuous ornission fiorn anout X29i50 to \3600 
(maximum at X3300) is also muc b mcreasod by Huj>or 
heating, wlnle the green visual fluorosconce is ex 
tiuguished So fur os my experiments^ go, the oimssion 
bauds seem to l>o m close relation to tins continuous 
omission at X3300, though I am not jueparcxlat present 
to say that this ih invariably the case Much longer 
exyiosures are roquired for the bands than for X1300, 
but when such exyinsmes are given, the bands appear 
as a kind of yirolcmgation of the contimious omission 
The continuous legion it is to ho noted, at the loss 
refrangible end of tho band senes, whore the hand 
Mjmcing m widest, and not boymid tlie convergence 
l^omt, and this continuous region, unlike tho bauds, 
18 not known m absorption It will be important t^ 
oxamme tho absorption of the superheated vapovir 

The remarkable phenomena connected with the 
band spectra of inemiry, and tho long time of duration 
of the emission, are very complicated, and I think that 
speculation has rather outrun our knowledge of the 
foot*, which IS by no means adequate It is my aim 
to find out art much aa possible under conditions of 
low frequency excitation, leas tlyin tho frequency of 
the atomic resonance lino X2537 These conditions 
should reduce the problem to its aimplost form 

Ra\ 

Terlmg Place. Chwmsford, 7 
April 20 

‘ Froe Roy Soe,A,\o\ 116, p 706, 1927 
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Proton and Electron 

Thk ratio of the mass of tho proton, Mp, to that of 
tho electron, is a pure nimiber which is likely to 
bo of considerable impoitance in physical theoiy 
In a retent letter, Di W N Bond* has deduoetl for 
this ratio tbo value 1846 5^ i 0 4g with a probable error 
which should bo accurate to about ten }>ei cent 
Tins IS veiy i losis to tho ' deflection ’ value of Birge,® 
1846 61 j_ 2, but laigei than the ‘ syioctioscopic ’ value 
J 818 26 i 1 

I he suggestion ot A P MathewH that 

” V IT / 

gives icmarkable numerical concordance witli Bond’s 
f stimate, but it stems, at prestnt, to liavt) no theo 
letit al ‘Significance 

As Di Bond has jKunted out, tfit^ ielation yiroposod 
by Hojanskv ^ and also by Fddinglon,* which gives 

r»40«, 

M) 

IS not m gtnxl agiconuiit with lecciit tvpcnrnontal 
dt tf irnmntioris 

The same ohjei lion applies tt> Witmer’s hjyiothesis^ 
that 

-- (4'J)“--184‘» 


I I vent me to add one inoio suggestion to the many 
all cat! y mado as to tho latio ot the ho two niassts 
luith* has obtaimd a k markable lelation involving 
tfu constant ot gravitation, (J and the mass of tlie 
"‘neution * which he itgaids as formed by the com 
hiriation of a jiositivo and negative election Asstini 
ing tins rriasH to be the same as that of the hydrogen 
atom, M ,f hiH u hit ion may Ix'written in the simphfuxl 
foim whcio b hj^TT 'J'his gives 

goo<l agiceim nt w ith c^xpi rimcntal rt Kults 

the power ot 16 whufi ocfuis m Faith’s lelation is 
lutrodmed iii (ouKidtimg tho miniher of aiiange 
nionts in a 10 dimensional (ontinuiim as in Kdchiig 
ton’s thooiy wliiih icctuires 10 paiaineteis foi the 
tomplele deteiTumaiiOn of an election lor an 
election Inith tinds a total ot 16*« possible arrange 
moiits and foi a ‘ neutron ’ 16^^ distinct possibilities 
His formula siiggi stod to me that the ratio of the 
masses of proton and elet tron might be of the foim 

1844 OH 

W, \ll>/ 

Hero again, tho iiumbei 16 re]>resents the number 
of paiarnetors oi ‘ ilegrees of freedom ’ which, accord 
mg to Proca,’ are charactciistu of an electron 
These Plot a c lasBihes as 4 co ortlmates, 4 moments, 
3 components of magnetic moment, 3 comiionents of 
electric moment tho mass, anti the tie Broglie wave 
length The piescnce of the mlegt r 10 in the above 
relation may be explained by assuming that, of the 
16 dogiees of fieetioin associated with an electron, 
6 are suppresfled or ’ frozen ’ m the cose of the positive 
election It is natuial to suppose that these are the 
three < omponents of the electno moment and tho 
thi-ee component H of the magnetic moment, all of 
which are Iieie regardetl aa having some real physical 
meaning for the negativ e electron Perhaps tlie 
proton, as contrasted with the negative electron, is 
Himply ’ a hole in tho ether ’ without electric or 
magnetic moment TIuh hypothesis reverses tha 
r61e8 as8igne<i to these two entities m 1913 by 9 
McLaren, who aasumcxl that tho positive electron 
was the magneton 

It 18 wath some hesitation that I put forward this 
tentative suggestion, partly because the theory of 
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Forth seems to be based on somewhat uncortam 
assumptions, and also betause the value suggested 
for the ratio of tho masses is not in exact agreement 
with either the ‘deflection’ or tho ‘ specti oscopic ’ 
values 

H S Allfn 

The University, St Andrews, 

April 11 

‘ W K Jkjnd Natcri 127,164 and p 657 1031 

* lUrgo I'hyn Saiiplemeiit \ol 1 No 1 pp I 71 U*20 

' Rojanaky Natpri, 128, p 011 1029 

* bddlQfftou, Natcrb, 126 p 042, 103U 

* Winner. Natikk 124 p IHO 1020 

* J'Urth, t*hu9 /tHnrh , vol JO p 805 1020 

* Rroca, Journal Jr l^hyttiqur^ p 236, Julj 1030 


Low Altitude Aurora 

Mr Axel Coriin ’ lias dosenbed an observation 
whicii hasionvinted him iJiat the auioin can appeal 
imder the elouds I ha\e also observed a similar 
phenomenon, hut in ( utumslaiues whuh made it 
>w)HSible foi me to convince nivself that the whole 
eflect was an illusion and that the auroia was above 
and not below t)ie clouds 

In my opinion it would he unfoituiiate if Mr 
Coiliiv’s account should he accepted as good c videiu e 
that an auioia can apfiear ‘ onJv a lew thousand 
metios above tlio giound es]M>cially in \ lew of Prof 
Cliaprimn’s un]K)i'tant aititle “ in whu h ho piucticnlly 
accepts the evidence^ for low uuioia 

I'he essentials of Ml ('oilin's ac c ourit are as follows 
111 tin afteinooii ot Nov 10 1029 dining my stay' 
m Abisko m noithcin Sweden (N lat 6H 2U) 1 oh 
Reived a lathni intensive auioial lav of al)out 10'- 
appaic nt length and about ^ aiipaient bieadtli in the 
west south west below d ((mi pi el el i/ doudy fikff ” 

‘ I’he clouds, a]>par(ntlv Mitiiated behind the lay, 
weie of htiatifoiTu altocumulus tvi»e and consisted 
of appnnntlv thin and thuk stiatu The lay began 
m oi m liont of a thin stiatum, ciohscmI over a thn k 
(moie dark) stiatum withoiii appearmq leas irUertie here 
and vamsiud in oi m fiont of thi^ next thin stiatmri 
In the east, similai clouds covered almost completely 
the skv and oho tin full moon which was visible only 
a few times between tho clouds Examuniig c aiefully 
the facts mentioned above in italics, I could not < scape 
tho conclusion that the auroial ray must bo belmv the 
elands, that is at only a few thousand meties above 
the ground ” 

My experience is recc>rded m a jiaj^ei, “ Atmospheric 
Electricity m High Latitudes which desc ribes ob 
Borvations made at Karosjok, Norway (tt9 17' N , 
26° 35' E ), during twelve months, October 1903- 
September 1904 T wiote, p 92 

It has long been a mattei of controversy as to 
whether the aurora ever extends into tho lower regions 
of the atmosphei’e Seveial obseiveis positively 
afflnn that they have seen it cpnte close to the ground 
This may be due to an optical illusion , one evening 
I was, for a conaidc rable time, m doubt os to whether 
the aurora was really under the clouds or not All 
over the sky were detached clouds, the clouds and 
spacers between them being of about the same size and 
shape Right across tho sky a long narrow aurora 
beam stretched, allowing bright and dark patches 
owing to the clouds It looked exactly as if the aurora 
beam ran along under the clouds, brightly illuminating 
the patches of cloud which it met In reality the 
fright pa'i^hos were the openmgs and not the cfouds 
It took me a long time to make qmte certain of this, 
and it was only by at last seeing a star m the middle 
of a bright patch that I could be (|uito certain ” 

It 1 ft clear that these two exjieriences were practic¬ 
ally identical, and there Cian be little doubt that what 
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Mr Corlin consuiored to be thicker paits m the cloud 
covering were really bicaks m tho cloud through which 
the daik sky could bo seen In his case the illusion 
was piobably enhanced by the clouds near the moon 
showing dark c cmtios 

Althoiigli it IS now twenty stvon years since I made 
my observations, I clearly recollec t the difliciilty I had 
111 dr Old ing what was cloud and what was clear sky 
Tho illusion was most < ouvincmg, ancl it 1 had not been 
able to see the stars m the paU lu s vvlucli appeared to 
me to be illuminate d cloud I should have c ome to the 
same tone Ills]on as Mr Coilm 

(i (‘ SlMCSON 

Moteojological Oflic c, London 
Apiil 16 

* N\ti rf Aurll II i> 

* NArtlu Mar T j> 111 

* 1/ill Tratn hoy Sor \ \()l 205 pi) 01 97 llMM 


The Molecular Weights of Proteins 

One of the most satisfactorv fcatuus of iccent 
adv'aiKcs m the X ray analvsiH of compouiuls of high 
molcculai wf iglit ha« been tlio degit ( of co oidiuafion 
bc’-lwoen the effoils of the stnutuie nnalvst and those 
of the clienust KspiimUy is Ibis true m the case 
of investigations of the stiucime of coUuIohc^ and its 
deiivativ'cs The (|Uos(ion of [)rotcm stiiic tuu’', tiow 
c\ er appeals to bring m Us tiain jiioblerns of quite 
anothci oidei ol complexity, nnd it docs not seem 
to bo at all cloai wbat js connoted b\ the phiaso 
molcculai weights of ]>iot( ins ’ Siitli X lay photo 
graphs of libious ]>ioti ms as have In tn obtamecl point 
to the jicuodic ni>itition ot coinpaiativc ly simple 
units w'lth imjieifoct oi vaiinblc' side linkages In 
the* cjiust for clicmical data to coin late with tliese 
n suits the ciyHtallogni[)hc i is at once bioiiglU up 
against tho lemaikahlo obscivutions of Svtxlherg, 
tliat then are groiqis of solubJe ])n)tc ms of mole 
c ulai weights’ whicli an^ simple multiples of 34,500 
The jiiesent situation is most simply desciibed by 
ctuotalions from two recent Jcttcis i ^ Naiubf 

1 ‘ The two most stnkmg demonstiatioiis m 

iccent years ot such iinifomiity aie afforded by 
hvidiieigs bnlhant ai>phcalu)n of tho uUrac entnfugo 
to determine tho paiticle mass of soluble piotems, 
classes ot molecular wc iglit ’ 1, 2 1, and 6 times 

the common factor 14,600 being distmguislied, ancl 
dorter and drendoL s demonstiution that undoi 
appiopiiate conditions Holubio tirotems exhibit tho 
phenomenon of surface spreading on Iniuids ancl that 
all occ upy tho same suifai e area niespec two cU paiticle 
mass (1 2, 3, or 0 times 34,500) losing SvedbergN 
(onmion fac tor 34 600 foi the basis of their calcula¬ 
tions, the Dutch woikeis obtain a value toi the radius 
of the unit particle (22 5 A ) identical with that de 
teiTnincd by Svedborg oxpeiimentallv ” 

2 “ Three clctcrmmalions of tho sedimentation 

ecpulibnum of msulm at a pH of 0 7-b H gave os a moan 
value for tho molecular weight 35 100, which within 
the limits of experimental error is the same os that 
for egg albumm, 34,500, and for Bence Jones pro 
tern, 35,000 Tlie sedimentation ecjuilibimm de 

terminations show that ciystallme insulin is homo 
geneous with regard to moleculai weight, that is, 
the molecules in the sample fltudied wore all of tho 
flame weight ” 

If now we eonsidei this problem from the purely 
crystallographic point of view—and it has been 
domonstiated that protems under certain conditions 
can give rise to X. ray crystal photographs—the 
munhers 1, 2, 3, and 6 immediately invite attention 
as being possible uumbei's of ‘ molecules * which con 
go to foi-m a unit of pattern The suggestion thus 
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arises that, provided we can explain the occurrence 
of the weight 34,500, the rest may be merely another 
attptH t of that ffroupuif? of molecules which is called 
crystalline But if this is so, we have to account for 
the non oc( urrc'nce of the number 4, and the oxplana 
tion of this gap must be given in teifns of some out 
standing chaiat teristie of pioteins lu general 

In onUr to explain the sequence of numbers 
observotl it does not seem necessary to invoke any 
thing more unfamiliar than the ordinary peptide 
chain, C'O NH CHR CO NH CHR . which is built up 
of a Hiicccjssion of triads of whu h the CO and NH 
gioups are unsaturatod , for if wo postulate that the 
CO and Nil groiqis of neighbouimg ihams can be 
linkeil togethei by stH'ondaiy valences, tlie following 
simple ciystaliographic i ombinations ^ are at once 
available (Figs la, 16, Ic, Id) 

In Fig 16, comwponding to the ciystaliographic 
space gioup the unit of pattern is a jiair of chains 
pointing in opposite directions while the basis of 
Fig Ir, space group (’g*. is a self contained tlireefold 
screw of chains all pointing m tho same direction 
In Fig Jd ono of the chains has been omittcwl to avoid 
confusion, but it will ho seen that it is a grouping 


c'o 

1 [ 

CO -NH 

1 1 

Co NH 

If If-to--NIKO 

II M 

1 

N« 

1 1 
NIV--CP 

1 

NIM 1 CHH 

CO-flW 1 chhchr 

1 

1 

1 1 

1 l\o 1 1 

CIS? 

CO 

Nh 

Cl|ll? CHK 

C p-- M M 

Np -< Jo 

cMR CO 

1 roi 1 
Ct>-1-NH 

1 a« 1 

Nil CIW 

1 Vo 1 

CHHCW 1 CONH 
N) Jo f wL-CO 

cLNKy|''oiR mw 
ll>0 1 1 

CH« 

1 

CHK CMK 

1 1 

UW 1 LO 
i NM > 

Crf? tw jfONIl 
• 1 i|h^I I 



cAh 

1 

UIR 

1 

fa 

1 6 

IC 

id 



C* 

D*a P* 



Ilfl 1 



which IS a combination of (6) and (c) based on the 
space groups Dg® and Dg*. and is also a self contained 
threefold screw, but this time not of single chains, 
but of jiairs of cliains such as are shown in big 16 
All those mole< ular assoi lations are well defined 
crystallographic t>])es -the arrangement shown in 
Fig Id, for example coi responds to the stria ture 
of such a common crystal as (luai’t/—which might 
be expectwl to imdergo reversiole dissociation into 
their constituent units, or sub groups That such a 
process actually does take place is best illustrated 
by the words * of bvedborg himself —“The protein 
molecules containing more than one group of weight 
34,600 aie, as a rule, dissociated into molec iilos of 
lower nutrrtiers of gi'oups of 34,500 when tlie pH of 
the solution is raised over a certam value Thus tho 
proteins of weight (6 x 34,500) split uj) into molecules 
of 1/2, 1/3, and 1/0 of tho ongmsl molecule, but never 
mto molecules of 1/4 or 1/5 of the original This is m 
lino with tlie fact that prot-ems possessmg these latter 
weights at or neai their isoelectric point have not b€?en 
mot with At sufhe lently high alxalinity all protems 
have the same molecular weight, viz , 34,500 

The problem embodied m the lost sentence still 
remains for discussion, and wo should like to suggest 
as the inter]>retation of this, the most fundamental 
difficulty of all, that the observed constancy of imit 
molecular weight is ^mply a ca^ of the vibrational 
instability of pejitide chains when^fhoir length exceeds 
a ceitain value If we accept the X-ray mdications 
that the fibrous proteins, such as hair * and silk,* are 
based on the periodic repetition of <comparatively 
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simple units, then the probability of disruptive 
resonance occunng among the constituents of the 
peptide chain will continually increase with the 
length, so that excessively long chains would be liable 
to spontaneous doconiposition into shelter chains 
We may imagine some such process taking place 
the laboratoiy of tho living cell as the amino-acids ai 
laid down in long chains at a surface and consolidated 
by crystal!ograpbic groupings in the manner suggested 
above, or by intra molecular'tolding such as has been 
demonstrated m tho case of wool and hair * From 
this point of view, it does not seem likely that the 
unit molt (ular weight of proteins is strictly constant— 
this, too 18 in agreement with experiment- but there 
is a strong probability tliat, given the appropriate 
conditions, many proteins will be hasetl on a roughly 
t t)rmtant weight of peptide chain * 

A phenomenon which ap|>ears to involve analogous 
reasoning is the de< ay of tension at constant length 
which takes place in sti etched hair containing moisture, 
and whuh has been investigated by Speakman ’ A 
laige part of this loss of tonsioms quite permanent,® in 
spite of the faot that the stretched hair still retains 
its power ot recovormg at hast its onginal length in 
water Tho rate of decay of tonsion vanes with the 
tyjH) of wool or hair and with the nature of the wetting 
agent, and increases with nse of temperature It is 
extremely rapid m steam, a short treatment wuth 
which permanently alters tho load/extension curve, 
and so loosens the internal stiiicture of the fibre that 
it may bo caused to contract to two thinls of its 
onginal length ® 

it 18 clear, of course, that the wettmg agent plays 
an important part m this permanent dostruction of 
intomal tension, but it seems not at all unlikely that 
vibrational instability also is an essential factor m 
the process After treatment of stictehed hair with 
steam, the longitudinal swelling of tho fibre m water 
is considerably increased, a fact which, taken in 
conjimction with the observation that X ray photo 
graphs of hair winch has been held stretched m water 
for several weeks show a definite fvizziness of the 
leflections associate with the length of the peptide 
chains suggests that the average length of the chains 
IS decreased by sustained tension in the presence of 
water 

We have recently commenced on investigation of 
the infiuence of radiations, such as ultra violet light 
and X rays, on tlie elastic and other properties of 
animal hairs, so that in this connexion it is convenient 
to mention here some remarkable observations which 
we have mode on unstretchRd wool exposeil for some 
sixty hours to tho full beam of a Shearer X ray 
tube (copper anticathoile) After this treatment the 
fibres show many of the properties which are char¬ 
acteristic of wool which has been exj^seti tn the 
stretched state to the action of steam For example, 
they have the property of contracting in steam by os 
much os 37 per cent below their nnstretched length, 
and their longitudinal swelling in water after steommg 
IS found to be increased from the l^r cent of normal 
wool to as much as 10 per cent This seems to be a 
clear cose of the disruptive action of high-energy 
quanta on the length and cohesion of peptide chaans, 
and must be closely related to the influence of vanous 
radiations on biological activity 

• If we aevume the essential oomrtness of the strurture propoaed,* 
we may make an estimate of the lengtii of peptide chain la animal hairs. 
The averaM molecular weight of the chief auitno-adda in wool (whlob 
are present In roughly equal molecular proportions) Is about 121, ami 
three amino acids occupy a length of 5 1& A along the fibre axis Thff 
length, corrcepondlng to 34,500 is thus about 500 A It is a ttrlldiijr 
fact that this Is approximately the length which Is the minimum posslblo 
to give the observed X ray dilTracUon effoote * That It is also near the 
actual iengtii is indicated by the hmlnesa which appears in X Mr 
photographs of hairs wlilch have developed prononneod permanent 
decay of tension 
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These experiments aio being contmueci and will be 
reported m detail in due course 

W T Astbuhy 
H J Woods 

Textile Physics Laboratoiy, 

University, Leeils, 

Mar 27 
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The pll Stability Region of Insoluble Proteins 

By means of tlui ultracontnfugal metliod <Ievol 
oj>ed in hiH laboiatoiy, SvLnJberg ^ has meaHurod the 
stability of a nvimbei of soluble pioteins oh a fimtiion 
of the pH of the t rivironmont Each of the mono 
diHjierse protoms w^aa found to have a fairly wide 
pH stability legioii who h inoludocl the isoelet trit 
point By means of a totally different technique, we 
nave i ocontlv bi eu able to show that insoluble | ►rotoins, 
Hiioh OH Mool keratin, aie no exception to the above 
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rule The method, which we believe to have a general 
application, took its origin in the obsei*\ation that tho 
resistance of wool hbres to ext^nisiori is far less in acid 
solution than in distilled water Tliis, and the well 
known ease of extension of fibres in alkaline solution, 
give a methoil for studying the stability of the keiatin 
111 various me<lia 

Briefly the experimental proceiluro was os follows 
the work refiuired to stretr h hbres 30 f)er cent of thou 
length was aotorminod at 22 2"^ C , hrst in watei at a 
standard pH of about 5 6 and then in the moiliura 
under examination, twenty four hours being alloweil in 
each case for the fibi es to attam equilibniun Extension 
was limited to 30 per cent because it has been shown 
that wool fibres can be extended this amount m 
distilled water without imdergomg significant damage 
Thus, any difference between the two values for the 
work required to perform this extension is direc4:ly 
attributable to the different actions of the two media, 
and it 18 convenient to express this difference as a 

No*3209.Vol 127] 


jxircentage of the woik requirexJ to stretch a hbie 
30 per cent of its length in water at the standard pH 

The results shown m ITig 1 were obtained with 
sulphuric acid solutions on the acid side of tlie iso 
electric point, and with borax, soilium caibonate, and 
caustic soda solutions on the alkaline side It is clear 
tliat wool keratin is completely stable ovoi a range of 
pll from 4 to at least 7 1 he isoelecti ic jiomt of wool, 

as deteimiiK d by one of us * in 1925, is at pH 4 8, and 
it IS intorcHting to retail that Svctlbcrg ’ states tliat, 
for tho pioteins he examined the isoelectric point 
“ IS ncvoi situatetl in the middle of the stability icgion 
but IS always more oi loss shifted m the direction of 
low pH values ’’ 

The sum Ian tj between wool keiatm and tho pio 
teins studied Svcdboig is not confined to tlie 
exist* nee of a stability n gion and the location of the 
isoclectnc jioint, but is much more fundamental in 
chaiHcter Eor example, he states that tho decum 
position of a piotcin m solutions at a /iH outside the 
stabilitv legion is in many cases roveisible that is, if 
the rnixtme is icstoied to a pH situated within tho 
stability region, molecules of the original weight are 
built out of the fiagm* ntn 8imilaily, it has long 
been known * in the case of the wool hbio that the 
atfion of A/100 sodium (arbonato is roveised by the 
mere lomoval ot the icagent bv washing in water 
More recently the action of aeidK on wool has also 
bf on fomul to be leversible loi example, wool 
fibres in 4 8 A h^diochlojic a< id re(|uired 39 pei tent 
loss woik t(i peHorni a given extension than in water, 
but, on washing the fihies fiee fiom u( id, tho i osistance 
to extension leveittd almost comjiletely to its ouginal 
\ able in water 

Tlie tonqilete parallel which thus exists hetwnn 
wool keiatin an<l tho proteins btudied by b\e<lberg is 
im)K)itafit because of certain peculiaiities in the action 
of acids on wool, which have a htaiing on his conehi 
Sion that the pioteuxs forming onr^ of tho two groups 
defined by Inrn ha\ e inoh c ulai weights 1, 2, 3, and 
0 times 34 500 The action of 98 100 })c^r cent foimic 
ac id on wciol is instruc tive In t his mcKhuni, dry libies 
give a load extension cur\o which is exponential in 
its initial stages m contiadistim tion to tho normal 
Ciiive for wool fibres in water, which shows a well 
dofined Jlooke’s law region up to a stress of 4 x 10® 
gm /cm ^ Silk filamouts in fonme acid fail to give an 
X ray fibi’e diagiam,® and a similar observation ma\ 
be presumed true for wool, suggesting that the long 
chain protein molecules aio frood fiom then mutiial 
attiactions to a very git at t xtt nt in this reagent 
I'huH tho exponential type of load extension cuive 
given by fibres m fonme acid would he attributed to 
the flee uncoiling of tlie molt cults m tho manner 
suggested bv \stbury,* and calculation fiom the eui ve 
shows that the limiting ox tension to be cx[>ected by 
this piocesft IS 28 4 per cent, in close agreement with 
tho value previously dotlut etl * fiom tho load exten 
sion curve for wool fibres in watoi anti that found by 
Astbury ® from X lay studies of stretched wool (about 
JO per oent) 

Such close agreement can leave little doubt that m 
formic acid the individual long chain protein molecules 
of the mitolles are greatly freed from their mutual 
attractions Since the action of botli organic and 
inoiganio acids is to reduce tho resistance of fibres to 
extension, it may bo preHuined that m all cases their 
essential function is to free tho molecules m this way 
On this view, however, all acids would bo ex|>ected to 
show precisely the same behaviour at comparable 
concentrations and it is here that difhculty is en 
countered As shown in Eig 1, tho resistance of 
wool fibres to extension m A/10 sulphuric acid solu 
tion 18 33 per cent less than in water, and since the 

32 
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oorreBponding value for 11 N gulphuno acid aolutioa 
IS only 30 per cent (including true ohemical damage), 
it IS clear Uiat the truly reversible action of sulphuric 
acid on wool is complete at about NjlQ conoentration 
Tho behaviour of nvdiochlonc acid is strictly com 
parable with that of sulphuric acid, but formic acid, 
on the other hand, gives a reduction m the resistance 
to extension of about 00 per cent, its action being still 
almost completely reversible SinularJy, the swelling 
of wool fibres m formic acid is of a different order of 
magnitude from that in sulphuric acid solutions 
Thus, although the action of these and other 6u;i<ls is of 
the same general type, gross differences in the extent 
of reaction exist 

It IS here tfiat support is given to, and an explana 
tion of tho phenomenon derived from, tho thetiry 
dovolopcwl by Astbury in the prece<ling letter If the 
wool molecule should exist m the condition of a self 
con tamed threefold screw of pairs of chains, it is clear 
that the flimphficatiou of this condition con occur m 
several ways either by the formation of the crystallo¬ 
graphic sub groups— three tiairs of ^ hams or two tr]a<lg 
of simple ohams—-or by the formation of individual 
molecular chains On this view, the dilferent re 
activities of formic and sulphuno acids with wool 
would be attributed to tVio ability of formic acid to 
carry the simplification of tlie structure U) the stage 
of individual chain formation, while with other acids 
simplification must cease at one or other of the inter¬ 
mediate stages If this hypothesis is true, it is clear 
that the adsorption of acid by wool will be accom 
panied by the creation of now 8urfew?es available for 
odsorfition, the nature and extent of those surfaces 
being determined by the nature of tJie acid adsorbed 
On this basis, a convincing explanation of the many 
anomalies in the odsorfitiou of various acids by wool 
can be given Indeed, most of tho phenomena 
observed m connexion with the action of acids on 
wool are difficult of explanation except on some such 
basis os that given above 

J B Speakman 
Mkkcia 0 Hibst 

Textile Chemistry Laboratory, 

University, Ivoeds, 

Mar 26 

' Svedberg •* Oenoml DIsousAlun on t ollold Science applied to Bio 
lo^i. Xrant Faraday ^oc , p 740, 1930 

• Speakman, J Sor Dym and VolourutSt 25 , 172 , 1925 

■ Svodberg Joe clt.p 741 

* Speakman Proe Jlny i>oc 103, B 389 , 1928 

* Meyer and Mark Der Aufbau der fioch]K>)ymeren Organinchen 
Naluratoffe Leipzig 1930 p 224 

• Ambury, PAU Tram , 230, A 76 1931 

Relation between Charge and Stability of 
Colloidal Gold 

It is believed by most colloid chemists that the 
stability of*a colloid depends on the charge on its 
particles, and that the greoter the charge thO greater 
tho stability The resists of coagulation of colloids 
by electrolytes, as well as the effect of dialysis on the 
stability of the colloid, have been explained on the 
baaisoi the above idea Mukherjeo and collaborators,^ 
however, working on arseiuous sulphide sol, found 
that the stability of this sol is not so directly related 
to the charge as it is generally behoved to be 

It 18 well known that the charge on colloidal gold 
and Its stability towards electrolytes increase with 
the progress of dialysis up to a certain stage, after 
which Ixjth charge and stability begin to decrease • 
Simultaneous measurements of cha^ and stability 
towards electrolytes with the progress of dialysis have 
been earned out by us to see if there is any defimte 
relationship between charge and stability of colloidal 
gold 


The gold sol was prepared by Zsigmondy’s nudeus 
method, with slight modifications m detculs The 
charge measurements were earned out by Mukherjee’s 
method (loo oit ), and the stability towards electrolytes 
was determined by finding the amount of potassium 
ohlonde which would be required to produce a defimte 
blue colour The results ore shown graphically m the 
accompanying graph (Fig 1) 



PtJ^tOD or D(4Ly6H ts tiAyS 

Flu 1 

It will be seen from the figure that, with the pro 
gross of dialysis, the charge as well os stabibty increase 
up to a particular stage (19 days’ dialysis), after which 
both begin to decrease simultaneously We thus find 
that tho stability of the colloid, as determmed by its 
flocculation value, goes hand in hand with the charge 
on its particles m the cose of colloidal gold 

The results will be discussed elsewhere in detail 
A study of other colloids from tho same point of view 
IS m progress G M Nabah 

B N Desai 

PhysiciJ Chemistry Laboratory, 

Wilson College, Bombay 7, 

India 

* ,/our Indwi Chem Soe , 4 , 408 1927 

* Freuadllch, Colloid and Capillary Chemistry 1926, English Trans 
latloo, p 506 


Prof A V Sapoahnlkoff 

The numerous fnends of Prof A V Saposhmkoff 
will learn with much regret of hia arrest and exile 
(Natubb, April 20) I first came mto touch with him 
dunng the International Congress of Applied Chemistry 
in London m 1009, and afterwards had the pleasure 
of working with him dunng the War and taking him 
over sevei^ of the explosives factories The last time 
1 saw him was m 1923, when he was in England on 
business for the Soviet C^vemment He is a charming 
man, and, under the new regime, was trying to servi 
his country to the beet of his ability and to keep oui 
of pohtios It 18 now known that he was anW«c 
on Oot 1, but no charge against him has been mad< 
ubliG Knowing him as I do, 1 can only think tha;! 
18 arrest is the result of some dreadful mistake 
Prof A V Saposhmkoff was bom on Mar 16, 1868 
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a Sibena, and received his earher education with 
he Ooipe of Cadets in Omsk cund afterwards at 
he Michael Artillery School and Miohciel Ordnance 
Academy in Petrow^ He was appointed professor 
►f chemistry at the Michael Ordnance Academy in 
[899 and held that post up to his arrest He also hold 
ither important posts and was widely consulted and 
eoeived many honours and decorations, mcludme 
hat of Kmght Commander of the Order of St Micha^ 
ind St George from Great Britain 

BaposhmkofE'a work has been varied and is well 
mown to scientific workers in Europe Under the 
Soviet regime he has earned out much work m con 
lexion with the use of i>etroleura on Russian railways, 
;he danger of fire therefrom and mecuis of fighting 
t, the impregnation of railway sleepers, etc His out- 
iteuiding researches, however, are on the chemistry of 
jxplosives and date from the beginning of the present 
jentuiy up to the War He was not satisfied with the 
smpirioal Imowlodge of the nitration of cellulose and 
/bought that a study of the physico chemical con 
litions in the mixed acids used for nitration would 
hrow some light on the question He therefore moa- 
nired the vapour tensions of mixtures of sulphuric 
icid, mtnc acid, and water and showed tho conditions 
inder which all the water is atteiched to the sulphuric 
Msid and the mtnc acid left free, and also when 
urther addition of sulphuric acid removed the water 
from tho nitno acid, with formation of nitrogen 
pontoxide Those rosoarches were published ui the 
Zeitachnft ftlr phyatkalische Chemte From this work, 
tie naturally went on to study the relation between 
the nitrating capacity of mixed acids on cellulose and 
their vapour tensions The chief results were em 
bodied in a paper which he read at the International 
[3on^nross m London m 1909, entitled “ La th6one de 
a nitration de la cellulose Much fuller details arc 
nven in his paper in the Journal of the Russian 
Physical and Chemical Society It also appeared m 
Zeit Ang ScKmsb Spreng This work has justly boon 
regarded as a most important contribution to the 
imdorstanding of the nitration of cellulose 

Saposhnikoff employed tnan^ar diagrams very 
Bffectively to illustrate his results, and exammed, in 
the light of his theory, the data of Vieille, Bruley, and 
Lunge as well as his own, ^ving an illuminating 
explanation of the results obtamed Indeed, many of 
his friends look on him as the ‘ father * of tlxe theory 
of nitration of cellulose 

It 18 impossible to refer to all Saposhmkoff's work 
LD this note, although one would like to have dealt 
with his researches in metallurgy I can, however, 
smphatically endorse the statement made m Nature 
that the loss which the world suffers through the 
banishment of such a brilliant scientific worker is 
iisastrous Wm Macnab 

10 Cromwell Crescent, S W 5 


Phenomena in a Sounding Tube 

In view of Prof Andrade's recent communication 
on Kundt's tube effects,^ the following observations 
tnay be of mterest The experiments were carried out 
m 1927 but have not yet b^n published In our case 
iupersonio sound waves were used, and the effects did 
not differ greatly, contraiy to Prof Andrade’s sug- 
^tion, from those he obtains with waves of audio 
Frequency 

A piezoelectric system was used bs a source of the 
mpersomc waves, and powerful oscillations of the 
order of 1 cm wave-len^h were radiated along the 
tube The effects of these waves on magnesium oiOde 
smoke were mvestigated It may be noted at this 
point that the size of the average smoke particle in the 
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first few seconds of an expenment was of the order 
of 6 X 10“ * cm radius or less Hence the individual 
particles would presumably take up the motion of the 
sound waves rather than act as obstacles hke the dust 
particles in Prof Andrade’s expenments 

The first observation of interest was that if one 
end of the tube were open the smoke was pushed 
out rapidly When, however, the ends were closed, 
the smoke was observed to circulate in a somewhat 
irregidar manner After a few seconds, large flocculent 
particles appeared and perfect rings formed on the 
sides of the glass tube, similar to those obtained with 
lycopodium m a Kundt’s tube, except that they ex¬ 
tended right round tho tube, becoming a little thinner 
at the top 

The circulation of the smoke was examined more 
carefully by moans of a parallel beam of light from an 
arc down the centre of the tube At times a more or 
less turbulent motion occurred throughout tho length 
of the tube , at otliers there appeared to be formed 
vortices at distances apart corresponding to the nodes, 
and at those points large flocculent partioles wore 
gradually built up owing to the rapid coagulation of 
the smoKe Some of these largo flocks were in rapid 
rotation about on axis roughly corro8X)onding with 
that of the tube They remained suspended m the 
middle of the tube at the nodes so long as the waves 
continued If tho wavew were stopped, the flocks 
rapidly settled after a minute or so, and the tube 
was found to bo practically clear of smoko, nothing 
but well marked rings remaining 

H S Patterson 
W Cawood 

The University, Leeds, 

Mar 23 

• Natckk Mar 21, p 418 


The Nature of Time 

In Nature of Jan 31, p 163, F O Wollaston and 
K W Miller suggest that time consists of discrete 
sections that is, tune heis an mtorrupte<l structure 
The element of tune is assumed to be equal to A/mc*, 
where m is tho moss of tho electron In connexion 
with this subject, it should bo noted that a similar 
idea was put forward by Robert L6vy,^ and was 
afterwards worked out more closely by myself,* 
Gottfried Beck,® Wilhelm Anderson,* and Beitarft 
Suzuki ® In this way it was possible to establish a 
range of regularities bearing astrophysics and 

the nature of cosmic rays « These regularities also 
correspond well with Direwj’s ’ theory of protons and 
electrons In all these oases, however, it is necessary 
to take a smaller element of time than that shown 
above This elementary interval is equal to hjMc*, 
where M is the mews of the proton 

G I Pokrowski 
Allunion Electrotechnical Institute, 

Moscow 33, Mar 24 


» Robert LAvj, C R,, 1B8. 1026 , im 

■ 0 I PoIcrowBkl Z€Usc^ / PhyM.Si, 730 737 1928 

■ Oottfrlod Bock, ZeiUehr f Phy% . 53, 676 , 1929 

• Wllh^m Anderson, ZeiUchr f PAys , 65 386 , 1929 

• SoltarO SOjukJ, Phy$ Zvdschr ,81, 619 , 1930 

• B RMener NaturwiMa 17 , 1929 

» 0 l^okrowskl, ZeUtehr f Phy$ 66, 129 , 1030 


Magnetic Hysteresis on Weber’s Theory 
A Correction 

I reqrbt a slight oversight in my letter published 
m Nature of Apni 2fi, p 626 For OM ” should be 
read “ where N is the foot of the perpendicular, 
Fig 1, from the intersection of OC and the unit 
circle** W Pkddie 

Dundee, 
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Ozone in the Upper Atmosphere and its Relation to Meteorology * 

By Dr G M B Dobson, F R S 


X TNTIL nearly the clowe of th( nineteenth 
century, ineteorologustH — with but a few 
exceptionH—had been content to confine their 
attention to Htudying the atmospheio near the 
ground ’When Teusserenc de Bort and W H Dines 
began to study the conditions up to a height of 
20 km or more by means of small balhxins carry 
mg light self recording instrumcntH, it immediately 
became clear that a knowledge of the free atino 
sphere is essential to an understanding of the 
physical processes which wo include in the t-erm 
meteorology Suuc, however, observations have 
shown that while pressuic gradients associate<l 
with tyclonea or anticyclones, after continuing 
without great cliange throughout the troposphere 
in most cases, fall otf rapidly within the stratosphere, 
and become very small at ibout 20 km , we have 
come to regard the domain of physical meteoiology 
os being roughly conhned to that part of the atme- 
sphete below about 20 km 1 wish now to desciibo 
some obser\ations that seem to show that there are 
effects of cyclones and anticyclones which extend 
up to something like three times that height 

About ten years ago, MM Fabry and Buisson 
first showed that there is a ver;y small amount 
of ozone situated at a great height in the atnio 
sphere, and they also develojwd methods by which 
the amount could be measured witli considerable 
accuracy The actual amount is very small, but, 
as will be shown, it has very important effects 
If the vaiious gases of the atmosphere were all 
soparat-e<l from each othei and brought to a layer 
uniform in density at normal teni]ieiature and 
pressure, the thi(knesses of the layers of different 
gases would be as given below 

<laH Vltrogdi Ox^g^Il Arhon Hdiiun Ozoik 

ThiikriPM rt I kni 1 7 km 70 ni I i in 10 tm S Z rm 1 nnn 

This shows how very little o7ono there is compared 
with the other gases, but the effect of oven this 
small amount is by no means unimportant, thus, 
it prevents excessiv ely strong ultra v lolct radiation 
from the sun, which would lause intense sunburn 
and other effects, from reaching the earth, and it is 
further responsible for laising the temperature of 
the atmosphere at great heights to values far above 
those of tne stiatosphere and probably nearly up 
to the normal boiling point of water 

Turning now to the methods used for measuring 
the amount of ozone m the atmosphere, this is 
always done by spectroscopic means Ozone has 
an exceedingly strong absorption band m the ultra¬ 
violet region between about 3200 A and 2200 A , so 
that if we measure the absorption of light of a suitable 
wave length while passing through the atmosphere, 
we can deduce the amount of ozone through which 
the light has passed In practice fit is not convenient 
to measure the absolute intensity of one wave¬ 
length, but wo measure the ratio of the intensities 

• evenina dlflcounw dfllvered at tli« Institution on 

Mar e 


of two adjacent wave lengths, chosen so that one 
IS strongly absorbed by ozone while the other is but 
little absorbed By this means we largely eliminate 
changes due to haziness in the lower atmosphere 
and also changes in the energy emitted by the sun 

For most of the work so far accomplished, photo 
graphic instruments have been used, and spectro 
grams of sunlight are taken under carefully con 
trolled conditions so that the energies in the differ 
ent wave lengths can be accurately determined 
With these instniments there is naturally a most 
inconvenient delay due to developing and measiinng 
the plates before the ozone content can be deduced , 
further, the labour is very great Photoelectnc 
metho<ls are now available which allow excecnlingly 
small amounts of light to be measured, and these 
when used in conjunction with a suitable double 
spectroscope, allow the ozone to be easily measured 
within a total time of about five minutes at alJ 
tunes when the sun is more than about IC above 
the hon/on, whether the sky be cloudy or not li 
the sky be deal, measurements can be made ever 
when the sun is much nearer the horizon Indeed 
we niav say that, provided the sun is sufficient!} 
above the hoiizon, wo can measure the amount oi 
ozone in the upper atmosphere nearly as easily 
wo can mean lire the barometric pressure and with 
an acciu'aey approaching that of barometric read 
mgs, when we take mto account the ‘ correction tc 
sea level' to be applied when companng barometei 
leadings at different places, which is often rather 
uncert4iin for stations at some little height above 
sea level 

The height of the ozone m the atmosphere can 
be deduced by taking measurements when the sun 
IS rising or setting, since m these conditions the 
calculation of the amount of ozone involves both 
the height of the ozone and the curvature of the 
earth The method is not very accurate but a large 
niimlier of measurements show that the average 
height of the ozone layer is about 5B km above 
sea-level We do not yet know how far above oi 
below this height the ozone layer extends 

When measurements of the quantity of ozone 
are made in temperate latitudes, it is found that 
tlitre are large variations m the amount present 
from day to day, amountmg to nearly 60 per cent 
of the mean value There is also found to be a well 
marked annual variation, having a maximum in 
spring and minimum in autumn The day to day 
variations show a close connexion with the meteoro 
logical conditions in the upper troposphere and 
lower stratosphere, the amount of ozone being high 
when the temperature of the troposphere is low, 
when the pressure near the base of the stratosphere 
18 low, and when the height of the base of the 
stratosphere is low, and vice versa The number 
of meteorological observations reaching a height 
of more than 16 km is not very large, but such 
observations os there are indicate that the amount 
of ozone is closely related to the pressure up to the 
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greatest height where observations are available 
It has also been shown by Dr Duckert that the 
amount of ozone 
IS closely related 
to the density of 
the air about 15 
km and above 
but not with that 
at a lower level 
Considering that 
the companson 
has necessarily 
to be made 
between ozone 
measurements 
made at one place 
and meteorologi¬ 
cal 'observations 
VO km or 
nK away and 
often some hours 
different in time, 
it IS remarkable 
that correlation 
cooflic lents so 

high asO 80 have 
been found 
When the dis 
tnbution of 
ozone IS com 
parwi with the 
distribution of 
barometric pres 
sure, a close re 
lationship is 
again found Un¬ 
fortunately, the 
meteorologic¬ 
al observations 
are not available 
from which maps 
showing the 
distribution of 
pressure and 
temperature at 
various heights 
in the atmo¬ 
sphere con bo 
drawn, but even 
the surface dis 
tnbution shows 
that the two are 
closely associ¬ 
ated Observa 
tions were mode 
at se\en places 
in north - west 
Europe in order 
to study this re¬ 
lationship dur¬ 
ing 1926 and 
1927, and the 
distribution of 
ozone in the different regions of a typwial 
oyolonft or anticyclone are shown in Ihgs 
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1 and 2 * At the time when these measurements 
were made, only the older photographic spectro 

graphs were 
available, and 
these could not 
be used when the 
sun was low or 
when the sky 
was cloudy, so 
that measure 
meiits had to be 
stopped during 
the winter, and 
even m the sum 
mcralarge mini 
bei of days were 
missed owing to 
cloudy skies 
Thus the infor 
Illation at pre 
sent available is 
very meagre,but 
theic IS no doubt 
whatev or that in 
practically all 
cyclones the dis 
tnbution of 
ozone 18 roughly 
as indicated m 
the accompany¬ 
ing figuras, and 
there arc indica¬ 
tions that cy 
clones only form 
when there are 
large differences 
of ozone m ad¬ 
jacent regions 
It was seen that 
the relation 
between the 
amount of ozone 
and the meteoro¬ 
logical condi¬ 
tions at any one 
given place is 
very much closer 
if the conditions 
m the upper air 
are taken than if 
surface condi¬ 
tions are con¬ 
sidered, and 
there is reason 
to think that if 
we wore able to 
draw pressure 
and temperature 
maps for a height 
of, say, 10 Jtos, 
we should find 
that the distii*- 
bution of ozone 


• The lIluBtrations In thli article are reproduced, hy kind pormliitoji, 
from the Vroef«ding9 of ths Jtoyai fiocUty 
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showed ati even oloser connexion than that found 
using maps for the surface 

Wnen we turn to the distribution of ozone over 
the whole world, we find that the relatively few 
measurements so far made give a fairly defimte 
picture of the main outlines These are beat aeen 
from Figs 3 and 4, which both show the same 
results but presented in a different manner It 
will be seen that at all latitudes outside the tropics 
there is a definite annual vanation, with maximum 
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in spring and minimum in autumn both in the 
north and south hemisphere Within the tropics 
the amount of ozone is small at all seasons, and it 
IS noteworthy that even such big changes as the 
Asiatic monsoon appear to have no effect on it, 
presumably because the ozone is at a much greater 
height than is reached by the monsoon In the 
spring there is a very rapid nse in the amount of 
ozone from the equator to the pole, the amount at 
the pole being more than double, and possibly treble, 
that at the equator On the other hand, in autumn 
there is but httle olemge m theMaount of ozone over 
the whole hemisphere These results seem to be 
true for both north and south hemispheres, and 
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though there have been only about one year’s 
observations at most of the stations, it is thought 
that while another year may give slightly different 
values, the general conclusions are not likely to be 
changed 

We come now to the obvious questions What 
forms the ozone in the upper atmosphere, and why 
is the amount so closely associated with the other 
meteorological conditions if the ozone is really at 
a height of some 50 km ? It was at first supposed 

that the shorter wave- 
L lengths of the sun’s radia- 

breaking up 

f i 1 * I I I T oxygen molecules into 

atoms which combined 
>4 300 form ozone, was the 

chief cause This view 
o\/ ^ 18 difficult to reconcile 

—250 with the high value 

found in polar regions in 
the Bprmg and the steady 
low value within the 
tropics It has been 
2 ^ thought that this diffi¬ 

culty can be overcome, 
. but we bebeve that it is 

_^ 2^Q fatal to the view that 

X solar ultra violet radia- 

> tion IS the chief cause 

200 - ° — Since there have never 

0 yet been more than seven 

^ stations measunng the 

- 200 amount of ozone in 

Europe at one time, it 
IS not possible to say for 
certam whether the 
amount of ozone is ever 
increased locally by 
formation over a limited 
^rea, but it is probable 
^hat this may happen 
^ If so, it would be qmte 

^ Notation ^ fatal to the hypothesis 

- %27 ^ ultra-violet light, 

/P28 o since it would seem that 

I I ^ I I I I must affect a large 

■T'-i V * ^—— 7 —“ area of the earth’s sur- 

face alike The only other 
suggestion is that it is 
formed by some action 
connected with the 
aurora This would account for the high values at 
the poles, and in this case there is no reason why 
ozone should not be formed m small local areas The 
annual vanation is also easily accounted for on this 
view, smoe Dr Gowan has shown that owing to the 
absorption of about six per cent of the sun’s radia¬ 
tion by the ozone, its temperature will be relatively 
high and the higher its temperature the faster will 
it decompose Hence we should^^xpect the amount 
of ozone to be small after the sun has been strongest 
and large when the sun has been cut off, as at the 
poles at the end of the winter There is, however, 
at present," no oertamty in this matter 

The relation between the amount of oronoimd 
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the meteorolimoal conditions presents even greater 
difficultdes ^ere are good reasons for t hinking 
that the average height of the ozone layer is 
appreciably the same at all times of the year and 
vnether the amount of ozone present be large or 
small This seems to rule out any su^estion that 
m polar re^ons there is ozone m the lower strato¬ 
sphere and that this is earned to lower latitudes 
by the polar currents which are well known to be 
associate with cyclones Even if we suppose that 
the great polar and equa 
tonal currents extend up 
to 50 km and so trans¬ 
port ozone at this height, 
there are difficulties, for, 
as shown above, while 
there is a CTeat difference 
between the amount of 
ozone at the pole and the 
equator m spnng, there 
IS but little difference in 
autumn, so that on this 
hypothesis the rear of 
cyclones should have 
much ozone in spnng but 
there should be a nearly 
uniform distnbution m 
autumn This is far from 
being the case 
Again, so far as we can 
tell at present, the amount 
of ozone in the rear of a 
cyclone m Europe dunng 
tfiie autumn seems to be 
^^eater than the normal 
amount anywhere within 
that hem^here at that 
season Thus, there is 
nowhere from which the 
ozone might have been 
transportM, and we are 
almost dnven to suppos 
mg that it is formed in the 
area where it is found If 
this 18 so, there are three 
possibilities either the 
presence of a cyclone 
causes ozone to be formed 
m the atmosphere above 
it, or a local increase m the 
amount of ozone leads to the formation of a cyclone 
m the atmosphere below it, or thirdly, both cyclones 
and ozone are formed by some common awnoy 
A t present it does not seem possible to settle this 
question without further and fuller observational 
material, and for this reason it is hoped to orgamse 
ozone observationB at at least a dozen stations m 
Europe with the new photoeleotno instruments, 
which have none of the disadvantages of the older 
photographic ones, and one may hom that results 
of gewt meteorological mterest will oe obtained 
£ addition to the connexion between the amount 
of ozone and the meteorological conditions in the 
lower atmosphere, there are also other notable 
affects produced by it Al^ough the amount of 
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ozone IB so small, its absorption band in the ultra¬ 
violet r^on is so strong that it absorlw practically 
all the solar radiation of wave-length shorter than 
about 3000 A reaohmg the outer atmosphere Alto¬ 
gether, it absorbs about six per cent of the incoming 
solar energy Thus, one effect of the ozone is to 
reduce enormously the power of the sun to produce 
sunburn, and it would be impossible to stay long 
in the sun without serious effects if it were not for 
the atmospheric ozone 



Another effect of the absorption of so much solar 
energy m the high atmosphere is that the tem¬ 
perature at these heights is raised much above that 
lower down Smee the ozone has only a weak 
emission band m the infra-red, it cannot easily 
lose energy by radiation, and most of the heat 
absorbed in the high layers is probably radiated 
by the small amount of water vapour there Esti¬ 
mates made by Dr Gowan of the temperature 
show that at a height of 50 km a value of 400° A 
IS not unlikely Dr Whipple has shown that the 
high temperature at heights of about 50 km is 
responsible for the abnormal audibility of sound 
from great explosions at distances of 200 km or 
more from the source Measurements made by 
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Dr Whipple on the sound waves from artillery fire 
m Great Britain indicate temperatures up to nearly 
400° A at a height of some 45 km , agreemg well 
with Dr (Swan's estimates 

If the ozone is formed by some action connected 
with the aurora, we should expect that the amount 
of ozone would show a connexion with the intensity 
of the visible aurora Unfortunately, with the 
instruments which were used until recently, it was 
not possible to make measurements of the amount 
of ozone in the higher latitudes m winter, and as 
the aurora cannot be seen in summer, there are too 
few suitable observations to determine with cer¬ 
tainty whether the effect is shown or not There 
IS, however, a small but definite connexion between 
the amount of ozone and terrestrial magnetic con 


ditions, days of high magnetic character tending 
to have much ozone, and vice versa This is what 
we should expect if the ozone were associated with 
the aurora It is also significant that a large amount 
of ozone seems to be associated with magnetic 
disturbance but not with a large amphtude of th^ 
normal diurnal variation on magnetically quiet 
days, which wo may suppose to be due to increased 
ionisation caused by ultra violet radiation 

This 18 , briefly, the state of our knowledge of 
atmospheric ozone at the present time, which is 
due to researches by several workers during the 
past five or six years When the whole story of the 
part played by ozone in the extreme upper atmo¬ 
sphere has been unravelled, it seems likely to afford 
material of great interest 


The Centenary of the British Association 


T N 1831, wlien the British Association was founded, 
the opinion was freely expressed that there 
was no useful work for it to do At the very 
successful jubilee meeting at York in 1881, fears 
were felt for the future the view was held ui some 
quarters that the Association’s work was done 

‘‘ At \ork tliey thought she was sure to die, 

For she didn’t seem to enjoy age ” 

So roared the Red Lions of the day, rather mysteri 
ously feminising the ‘ British Ass ’ An interest¬ 
ing historical parallel has already been encountered 
in the present centenary year—an expression of 
precisely the same opmion by more than one 
person unconnected with the Association There 
18 therefore every reason to hope that at least 
another century of useful work lies before it 
Certainly the preliminary programme of the 
meeting shows promise of exceptional interest 
for scientific workers and laymen alike The 
programmes of the Association can never be 
accused of pandonng to the public interest It 
IS not necessary that they should If a discussion 
with an arresting headline happens to appear 
(such as “ The Evolution of the Universe ”, which 
is found in the present programme), it may bo 
taken that men of science have something to say 
on this subject to each other, not that they 
merely wish to tickle the curiosity of the public 
Actually they can do both, and in the present 
year, what with the Faraday centenary immedi 
ately preceding, and the Clerk Maxwell celebration, 
and the jubilee of the Natural History Museum 
immediately following the Association’s week, 
there ought to be a gathering of the ' cultivators 
of science ' (to revive the phrase of 1831) such as 
has never lieen seen before, in Great Bntain or 
elsewhere The Association, at any rate, is doing 
what it can to give the occasion an impentu 
and, indeed, a world-wide significance by inviting 
representatives from all the places where it has 
met m the past, beth at homq and in the domimons, 
and also a notable hat of fort?ign miests Already 
there is a welcome response to these invitations 
Fairfield Osborn, Gregory, and Cattell, Adamson, 
Torry, Kerr Grant, and MoLenfian. Ehrenfest, 
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Zeeman, Thilonius, Sergi, Hevesy, Debye, Matsehoss 
—these are names taken almost at hazard from 
the list 

The mechanism of the Association is adapted 
by oxpeiience to a meotmg in any largo town 
except London Anywhere else than m London 
the CIVIC and the cultural spint of the place forms 
a unit which never fails to co opeiato in receiving 
the Association, powerfully aiding its orgamsation 
m all that appertains to local arrangements, and 
providing a quota of local members to take the 
oppoitumty of participating m its transactions 
In London there is no such unit it is too big 
Not that there can be suggested any lack of co¬ 
operation, when the Oty through its Court 
Common Council first expressed the hope thi^j 
the centenary meeting would be in London, ana 
the Ix)rd Mayor recently presided over a meeting 
held in Guildhall to hear the Association’s aims 
when H M Government has promised a reception , 
when the London County Council, the City of 
Westminster, and the Royal Borough of Kensing¬ 
ton through their principal officers have shown 
active interest m the arrangements, and when 
all the great institutions in South Kensington 
have freely lent their splendid accommodation 
for the meeting and promised other facilities 
Moreover, members attending the meeting will 
have a unique opportunity of visiting, agam with 
the generous co-operation of the authorities 
concerned, a selection of the places of scientific 
interest in London at large, oi which places the 
number is immense , and members will not fail 
to reahse that this opportunity, so far as concerns 
the Association, will presumably not recur until 
2031 Accepting these good gifts, but knowing 
that it has not on this occasion a local organising 
unit with which to deal, the Association has set 
itself to undertake a good deal of the * local ’ 
side of the arrangemente, and has backed its luck 
in respect of their cost The unknown factor at 
present is the response of the London public to 
the stimulus of an Association meeting , the sup¬ 
port by way of membership and financial contribu-i 
tion which may be looked for in London | 

John Perry, the former general treasurer of the 
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Association, was wont to say that the centenary 
meeting must be held in London He viewed the 
occasion with a treasurer's eye, hoping for a great 
^Enembership and a substantial auldition to the 
Vnds Without doubt, also, he foresaw the need 
xor a more ailequate permanent endowment of 
the Association The writer was present when 
Perry was told of Sir James Caird’s ^t of £10,000 
to the Association at the Dundee meeting m 1912 

Very liberal ”, was his comment, in effect, 
“ it should be an example to others ” , and there 
after he was ooncemed to persuade the donor 
that the whole sum should not be spent at once 
(as was at first desired), but held os an endow¬ 
ment toward the researches which the Association 
helps with grants The example was indeed 
followed in later years, by the late Sir Charles 
Parsons and Sir Alfred Yarrow, whose benefactions 
to the Association were mode for its ‘ general 
purposes *, and by Mr Pucka ton Browne, whose 
gift and endowment of Darwin’s house at Dowiie 
have already so far reacted upon the general 
purposes of the Association that it has materially 
enhanced its prestige 

The Association has undei taken a heavy task 
in trying to raise the Ontenary Fund of £40,<XM), 
nmanly because, in colloquial phiase, times are 
ad, and partly, perhaps, because it is not possible 
to set forth one big immediate object There are, 
of course, the extraordinary expenses connected 
^'ith the London meeting will London take note 
of this ? For the rest, the appeal is made rather 
because those responsible for the administration 
of the Association, looking to the future as well 
as viewing the past, know that the Association 
might better use its high position and influence 
if it had the means This is not the place to 
discuss all the objects of the appeal—they can be 
learned from the official statement, which nos been 
widely distributed and can be obtained from the 
office on request In brief, however, the Associa¬ 
tion IS, in a financial sense, an exacting guest of 
those places where it is invited to meet, an exact¬ 
ing taskmaster of those who voluntarily servo it 
too much so If any centre of human culture 
conceives that it would be l>enefited by a visit 


of the ABSDciation, it should in theory be possible 
for the Association to answer “Yes, we will come ”, 
instead of being comiielleii to ask the question, 
“Can you raise so much of a fund for our recep¬ 
tion, and assure us of a sufficient membership ? ” 
This question is becoming the more pressmg at 
the present time, because from more than one 
quarter of the overseas territories of the British 
Empire inquiries are reaching the Association 
whether there could bo held in them, not a full 
annual meeting, but a congress of representative 
workers in all departments of science from the 
homeland, to meet the cultivatois of science on 
the spot This would intioduce a principle new 
to the working of the Association, but how de¬ 
sirable f It 18 to be remembered also that the 
Association is the only body in the Empire quahfied 
by the breadth of its field to meet such requests , 
but financ laUy it is not qualified 
Consider, again, the grants for research which 
the Association has honourably if modestly main¬ 
tained without intermission since its very early 
years Its administiative expenses, small as they 
are in comparison with the immense volume of 
voluntary effort by which its work mg is really 
carried on, and much (too much) of them as it 
delegates to the funds voluntarily contributed 
to the local organisations in tlie places where its 
meetings are held, depend in large measure upon 
its membership subscriptions But suppose that 
those expenses were covered by its permanent 
endowment Then, indeed, the Assouation would 
have a rallying call for membership which at 
present is wanting The invitation to membership 
would moan not merely an invitation to a week’s 
scientific meeting, as it does now, but also the 
ability to state that membership of the Association 
connoted the support of research—and that would 
give the Association what it now definitely lacks 
a much wider appeal for x>ermanent, as distinct 
from temporary and fluctuating, membership 
“ Every meinberahip subscription is a subscription 
to scientific research ” If the Association could 
start its new century with that slogan, its suj) 
porters could feel that they had built truly upon 
the foundation laid in 1831 


Obituary 


Prof W C MTntosh, F R S 
ri1HE death of Prof W C MTntosh at St 
X Andrews on April 1, at the patriarchal age of 
ninety two, broke a hnk with the great naturalists 
of a long past epoch and closed a career pursued 
to the very end with single minded devotion 
and an mdustry that seemed as if it could never 
flog Only ten days before, he had come to London 
to preside at a meeting of the council of the Ray 
Society, but the long tram journey bock to St 
"^drewa in a bitter east wind proved too much 
yen fer his iron constitution 
IWilbara rarmiohael MTntosh was born at 
\ Andrews on Oct 10, 1838 He was educated 
J Madras College and at the Umversities of St 
jdrewB and Edinburgh, where he studied ipedi- 
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Cine He received the degree of M D at Edinburgh 
in 1800, and was awarded a gold medal for his 
thesis, “ Observations and Experiments on Carcinus 
rrupnaa ” This essay, which he republished a 
few years ago, dealt mainly with the physiology 
of the nervous system in the shore-crab and its 
reactions to various drugs He speclahsod in the 
study of mental disease and published several 
papers on the subject, becoming supeantendent 
of the Perthshire Asylum at Murthly in 1803 
At Edinburgh, where he studied anatomy 
undei John Goodsir, MTntosh had published a 
paper on the arrangement of the muscular fibres 
m the heart of the bird, but another of his teachers, 
G J Allman, seems to have turned his attention 
more decisively towards marine zoology, a subject 
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that had attracted him since his boyhood on the 
shore at St Andrews He began early the long 
senes of faunistio papers which were continued 
down to the last years of his hfe, on the manne 
invertebrates, chiefly of the North Sea, but with 
occasional excursions so far afield as the Outer 
Hebrides and the Channel Islands A number 
of preliminary papers led up to his great mono- 
^aph of the British manne annelids, published 
by the Ray Society, of which the first volume, 
dealing with the nemerteans, appeared m 1873- 
1874 and was at once recognised oa marking a 
great advance in the knowledge of these animals 

The nemerteans are in some ways a pecuharly 
difficult group for anatomical study Many of 
them are too large for examination of the whole 
ammals to reveal much of their structure Their 
pulpy consistency and the fact that the organs 
are embedded in a continuous parenchyma make 
dissection all but impossible, and the techmque 
of section tutting was then in its infancy Later 
investigators, with vastly improved methods, have 
added much detail but have found surprisingly 
little to oorroct in M‘Intosh’s work Dr Otto 
Btirger, in his monograph of the Naples nemerteans, 
refers to “ Die glanzcnde Monographic von 
McIntosh as having reduced to order the chaotic 
systematica of the group Many years were to ^ 
elapse before the continuation of the monograph, 
and the remaining volumes, dealing with the 
Polychaeta, although of great and permanent value, 
had not the novelty and importance of the 
uemertean work 

Meanwhile McIntosh had dealt with collections 
of polychietes from many parts of the world, 
the most important being that of the Challenger 
expedition, on which two stately volumes were 
pubhshed in 1885 In the course of his work on 
the Challenger material he received, for study, 
the specimens of the problematical orgamsm 
which he named CephalodtsctiSy which had been 
sent to various other spociahsts and returned by 
them as not belonging to the groups they were 
studying McIntosh gave a detailea description 
of Cepkalodtscus and correctly recognised its 
affinity to Rhobdopteura, but it was Harmer who, 
m a postscript to McIntosh's report, pointed out 
its relationship to the Chordata 

In 1882, M'lntosh was appointed to the chair 
of natural history in the Umversity of St Andrews, 
which he was to hold until 1917, and shortly 
afterwards be took up another hue of work that 
engrossed his attention for many years While at 
Murthly, he had published several papers on the 
life-history of the Tay salmon, and it was no doubt 
this that led to his selection to conduct investiga* 
tions for the Royal Commission under Lord 
Dalhousie, which began m^883 to inquire into the 
problems raised by the mtroduction of beam 
trawling and ats effect upon the sea fishenes 
Although by no means inrtnline to the discomforts 
of work at sea, McIntosh threw himself into the 
task with his wonted eneigy and enthusiasm 
Perceiving the need for laboratory work on shore, 
he succe^ed m establishing at St Andrews the 
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first marine laboratory m Great Britain This 
was opened in 1884 in a small wooden building 
which had been hastily erected a few years before 
for use as a fever hospital It is scaroely too much 
to say that for the next ten years this mode 
establishment was the headquarters of Britisi. 
manne research The list of zoologists who 
worked there includes the names of Ray Lankester, 
Haeckel, Dohm, Hubrecht, Nansen, Burden 
Sanderson, Gotch, and many others of like dis- 
tmction When, in 1896, the wooden laboratory 
was replaced by the stone building provided by 
the generosity of Dr C H Gatty, St Andrews 
no longer stocnl alone, and the necessary support 
became increasingly hard to obtain Since the 
War the Gatty Laboratory has stood shuttered 
and deserted 

It was in 1865 that the late Prof G 0 Sars, of 
Norway, laid the foundation of scientific fishery 
research in a little paper in which he traced the 
life-history of the cod and showed that its eggs 
float on the surface of the sea His work was 
followed up to some extent in the Umted States, 
hut it was McIntosh and his pupils who first 
showed that practically all our marine food- 
fishes, with the notable exception of the hemng, 
have pelagic floating eggs, and by their detad^ 
descriptions of the eggs and larval stages made 
possible the modern developments of fishery re¬ 
search 

At the time of his death M‘Intosh was the 
senior fellow of the Linnean and several other 
scientific societies Prom the Royal Society, to 
which he was elected m 1877, he received the 
Royal Medal m 1899, and the Linnean Society, 
of which he had been a fellow since 1863, award^ 
him its Linnean Medal in 1924 He was president 
of the Ray Society from 1913, and took an active 
part m its affairs up to a few days before his death 

M‘IntoBh was unmarried Of his three sisters, 
one, who became the first wife of Dr Albert 
Gtinther, was an accomplished artist, and 
exqmsite coloured drawings of marme amir 
adorn Diany of her brother's works Her s 
Dr Robert T Gunther, curator of the Lewis Evi 
collection at Oxford, is a well-known zoolo^t, f 
the family tradition in this respect is maintau 
by his son, Mr E R Gunther, one of the natu 
ists of the Discovery investigations, now on bo 
the B R S WiUtam Scoresby m the Antarctic 

To many generations erf the wearers of 
scarlet gown, the erect and dignified figure 
Prof M‘Intosh must have seemed as muol 
part of St Andrews as the Umted College To 
or the hnks or the sea Many who never ente 
his class-room will have learned of his death ^ 
a sense of personal loss W T C 


Mr T C Caktbiix 

Mr Thomas CBOSBsa Gaktbxll, who died c 
Apnl 3 at the age of sixty-three years, was one of tl 
pumls who studied under Prof. Charles L^wor^ 
at Birmingham, where he graduated as B & i 
the age of twenty-eight he joined the GeoIogi| 
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Survey of Great Britain, and served oontmuously 
[>n the field staff for thirty-one years, being ap¬ 
pointed a difitnot geologist in 1914 

Attracted to geology at an early age, Cantnll 
^eetigated the struoture of the Forest of Wyre, 

a after joining the Geological Survey his work 
.fas for a oonsioerable time centred in the South 
Wales Ckialfield under the supenntendence of Sir 
Aubrey Strahan Thereafter he took charge of the 
West Midlands district, of which Birmingham may 
be regarded as the centre, but he also edited and 
prepared for pubUcation several memoirs on the 
North Wales (^alfield 

The principal contributions made by Cantnll to 
geological hterature will be found in the long senos 
of Geological Survey memoirs to which he was a 
contnbutor Thus, for example, he was one of the 
authors of nme memoirs on the South Wales Coal¬ 
field and of more than a dozen other memoirs on 
the West Midlands and North Wales As a coal¬ 
field geologist he had not only vast experience but 
also sound judgment and great diligence After 
a breakdown in health in 1921 he resumed his 
official duties, retirmg in 1927, when he took up his 
lesidence in his native county of Worcestershire 
and devoted lus leisure to the study of archieology, 
of which he had always been an enthusiastic 
student Several contributions from his pen on 


these subjects have appeared m the publications of 
local antiquarian societies 

Cantnll was a field geologist who showed great 
devotion to his work and exerted much influence 
on his colleagues by the strength of his character 
and the unselfish manner in which he gave assist¬ 
ance to all who made demands on him Though 
naturally of a somewhat retiring disposition, he 
made many friends m the distncts in which he 
worked, who were attracted to him by his kindly 
disposition, his sincerity, and his sympathetic 
personality ___ 

We regret to announce the following deaths 

8ir Byrom B ram well, lately president of the Royal 
College of Physicians, Edmburgh, and a djstinguislied 
neurologist, on April 27, aged eighty three years 

Prof Raoul Gautier, honorary professor of astro 
nomy m the University and director of the observatory 
of Geneva, who was vice president of the International 
Association of Geodesy, on April J9, age<J seventy 
seven years 

Dr Emil TnnkJer, known foi lus explorations m 
Afghanistan in 1924 and in the Kuon lun Mountains, 
Afghanistan, and Tibet in 1927 28, on April 19, aged 
thirty five y#>ars 

Dr A P Weiss, professor of psychology at the 
Ohio State irmversity and associate editor of the 
Journal oj General Psychology^ on April 3, aged fifty 
one years 


News and Views 


toB many years now, a popular belief has existed 
that seeds which have been removed from ancient 
tombs re tarn their ability to germinate Wheat 
gram, the so called ‘mummy wheat’, has been a case 
pomt for several decades This question was 
brought forward again durmg the discovery and 
examination of the tomb of Tutemkhamen m 1923, 
by Mr Howard Carter and Lord Carnarvon, and has 
received attention from various quarters since that 
date Now another claim has been made by an 
Anencon farmer, that wheat taken from the tomb 
if Tutankhamen has been made to grow, and this fact 
pas received much publicity m the press It is all a 
question of viability The viability of a seed depends 
on several factors, both mtemal and external Some 
seeds will not germinate immediately, and are said 
to be dormemt, such dormancy again bemg condi¬ 
tioned by after ripening procesfles, etc The result 
18 that seed viabihty vanes considerably withm the 
plant kingdom For example, the ooom is viable 
for one season only, whereas charlock will lost for 
twenty or thirty years Hawthorn, even given ger¬ 
minating conditions, remains dormant for the first 
season , but immature wheat will germinate, given 
the neoeasary conditions, as seen m the case of wheat 
germinating when still m the ear, durmg a wet 
season On the other hand, mature wheat is viable 
"^Bome considerable tune Not only that, the gram 
u withstand extreme conditions to an exceptional 
pw 

Stobr plants show a similar tendency The sub- 
i disouBsed in an srticlb by the late W Botting 
^sley m KaxuBB of May 2, 189S, p 7, exactly 
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thirty SIX years ago Ho ^itates there that kidney 
beyan seeds, which had romamed in the herbarium at 
Toumefort for a hundreil years, germinated, and 
Mtmosa pudtea will remain viable for sixty years 
But the viability of wheat thousands of years old is 
a different matter Sir E A Wallis Budge states m 
the Times of April 23 that gram from a tomb of date 
1200 B o was tested for him by the late Sir William 
Thiselton Dyer at Kew, and gave negative results 
Memy others, too, have tned since, with similar 
results Yet, such positive results as claimed by 
some, need explaining The question is Wore such 
claimants sure of their wlieat 7 For hundreds of 
years, the halls of tombs have been used os granaries 
by the natives The gram can conceivably be ascribed 
to that, and therefore possibly be only a few years old 
Also, ‘ mummy wheat * hew become so popular that 
guides have resorteil to tricks whereby they dig up 
‘ mummy wheat * (m the presence of the tourist) 
which the guides themselves had placed there some 
tune before So far, there has not been one authentic 
case of ‘ mummy wheat * bemg viable, and it is 
extremely unlikely that there ever will be A viable 
seed IS still living and therefore respirmg, however 
slowly Decay is therefore taking place, since there 
IS no anabolism Such decay vanes in rate , but it 
IS not likely that it is so slow as to lost over thousands 
of years 

On April 23, an Empire trade gathenng which 
emphasised the enormous wealth m precious metals 
of the Bntiflh Empire, and especially of Canada, 
assembled at the Acton Precious Metals Refinery 
for the opening of extensions The ceremony was 
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followed by a luncheon, at which Lonl Weir preeided, 
fhe (ioveinment beinj? repreecntetl by the Right 
Hon J H Thomas, and the Dominion of Canada 
by the Hon G TI Ferguson The extensions have 
been necessitated by the enormous new supplies of 
platiruim metals recently developetl m the Sudbury 
district of Ontario, as by products of mckel and 
copper Tlieso are expected to be produced m the 
propoitions of platinum and palladium, about 40 
})ei (ent each, rhixlmm, ruthenium, osmium, and 
indium, 7 per cent, and gold, 13 }ieT cent When 
the Refinery was first opened in 1924, its capacity 
was 40 00(i oimces a year, whereas its extended 
capacity will bo 300,000 ouiues Since the total 
woild consumption is less than 400 000 ounces per 
annum, the Acton refinery will be able to refine from 
Empiio Hourf es three quarters of the woild’s rlemand 

Thkbe already exists a wide variety of uses for 
platimun metals and those will naturally bo do 
velopi^d further as the new siqiplics become avail¬ 
able Platinum itself, found until recently ex 
clusively in sands and gravels and chiefly in tho 
Urals or (Vilombm, apart from its use m jewelloiy, 
IS of first importance to the dentist and tho 
suigoon, and is used extensively m laboiatones on 
account of its high melting jMunt and immunity 
from most (hemical reagents It is also uscsl in 
the making of jiermanent photogiaphic prints, in 
the ceramic industry, m tho artificial silk industry 
for spinnerets, and foi many electrical pui poses 
Agriculture throughout the woikl depends on plati 
num, as fine platinum gauze is uscxl m the oxidation 
of ammonia during the manufacture of synthetic 
fertilisers Of the othei precious metals, pallaihum 
18 useil for much the same pui’poses, but it is autici 
pat<xl that further uses will now be found One in 
course of development is the plating of white gold 
and silver to render these metals non tarmshable 
The palladium plating of microscopic parts, spectacle 
frames, and automobile and aerodrome reflcc tora, to 
render them non tarmshable, is lapidly approaching 
the commercial stage The other platinum metals 
are mainly used to alloy with platinum and palladium 
Platinum was discovered so fai back as 1750, and 
ruthenium, the last of tho grouji, no more recently 
than 1845 

At a meeting of the Section of the History of 
Medicine of tho Royal Society of Medicine, under the 
presidency of Sir Humphry Rolleston, on April 15, 
his brother, Dr J D Rolleston, an ex president of 
the section, read a paper entitled “Jean Baptiste 
Bouillaud (1796-1881) a Pioneer m Cardiology and 
Neurology ** BouillaiuPs treatise on disoetses of the 
heart, of which the first edition was published in 1836 
and the second m 1841, formed on important land¬ 
mark in the history of cardiology, his two chief French 
predecessors m this field Joeing Senac, the con tern 
porary of Voltaire, and Cofvisort, the medical attond- 
ant of Napoleon The contributions of Bouillaud 
to cardiology were summed up under the followmg 
SIX headings (1) the first deaciiption of the endo 
cardium and endocarditis , (2) hi« ‘ law of comcid 
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encein accordance with which affection of the heart 
18 tho rule m acute rheumatism , (3) his elaborate 
studies of the normal heart, whereby he created a 
department of topographical anatomy , (4) the 
portance which ho attached to auscultation of 
heart in contrast with Loennec, who under estimatiA- 
Its value m cardiac as distinct from pulmonary 
diseases , (6) his description of new physical signs in 
cardiac disease, and (6) his detailed account of con 
genital heart disease 

The pioneer work of Bouillaud in nemology con 
Kisted m his identifymg the anterior loliea of the brain 
aa tho seat of speech thiKy six years before Broca, 
who, though he locahso<i it more precisely m the 
thin! left frontal convolution, acknowlotlged his m 
debtedness to Bouillaud, ami m showing that the 
cerebellum was conceTne<l with movements ’'of co 
ordination, m opposition to Gall, who roganied it a 
the organ of tho instinct of propagation In ad<li 
tion to his contributions to cardiology and neurology, 
he made an important atKame in tho study of ai ute 
rlieumatism, which la still known m b ranee as Bouil 
laud’s disease Although a stalwart vitaliat, he waa 
one of the first to recognise the importance of them 
istiy and physics m mtHlic me, m contrast with hie 
contemporary the great clinician Trousseau, who was 
incline<i to depreciate tlie value of those studies In 
conclusion, Dr Rolleston showed by quotations from 
contemporary literature that Bouillaud never re 
coivchI much appreciation during his lifetime m Great 
Britain, and suggestetl that the chief cause of the 
oblivion into which he had fallen was his practice o 
repeated and free venesections, with which he per 
Slated long after it had been generally abandoned 
elsewhere 

The April issue of the Hibbert Journal contains an 
interesting article by Sir Oliver Lodge on “ The 
Interaction of Life and Matter** He attempts to 
interpret tho behaviour of animated bodies in tenns 
of a “biological field’*, just as the behaviour of 
inaiumate particles is interpreted in terms of an 
electric or magnetic field He admits that the 
parallel is not complete “In a gravitational or 
on elastic or any other field, energy is stored and 
expended those fields belong to the physical uni 
verso, and their energy has to be taken into ewcount 
In life apparently there is no specific energy Life 
IS not energy, it merely directs the energy which i1 
finds available ** The element which life adds is nol 
energy but guidance , it directs energy into channeh 
which otherwise might have been unoccupied Yet 
how life can direct energy without expending energy 
itself has always been on insoluble problem 

Sir Ouveb Lodge here suggests that tho possibility 
of a directive yet non-energetic agency is not excluded 
by the present state of physical knowledge “ Moderc 
physics has shown that every particle has aasooiat^ 
with it something periodic The electron does 
now apiieal to us as a mmute spherical charge a I 
nothing else, it has been found to have someth M 
associated with it, a senes of waves In i 0 
found that many of the properties of a part'^'I * 
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matter oan be posaesged by what la known m a 
* group wave * , m other words, that the energy of a 
particle con be expressed as the energy of a set of 
^rnup waves, and that these, strangely enough, obey 
laws of dynamics Consequently it is realised 
^!)(t the particle and the wave are much more 
umted than ever they have been before A wave 
may exist without a particle A particle can hardly 
exist without a wave The waves seem the most 
fundamental things ” Of these waves, Sir Oliver 
says that they are meie forms that convey or trans 
niit no energy **, they arc m fact not effectively 
enejgetic “ their progress is not like that of a 
material entity, and yet they are supposed to guide 
the particle to its destination ’’ In other words, they 
exorcise a controlling and directing influence with 
out imparting any energy They may he saul to 
act like the rails which guide a tram The hypo 
thesis suggested is that “ these form waves constitute 
the physical mechanism whereby life anti mmd 
ojicrate on and threct mateiial particles ” The 
suggestion is an intoiosting one, and wo shall wait 
to see how far this application of recent physical 
thooiy will commend itself to physicists on one hantl 
and to physiologists on the other 


TjHK Friday evening discourse on April 24 at the 
Royal Institution was given by Sii Philip Haitog, 
on Joseph Priestley Sir Philip pomtetl out that 

{ ^^iiestley was one of the most conspicuous tiguros 
n the eighteenth fenturv, and has always seoine<l 
nujr/ling to his scientific biographeis Some of 
Jriestloy’s best woik is contained in his “ History 
or Electricity’’ ami his elec t ru al popeis, v< Inch have 
been very laigclv overlooked He discovered that 
dial coal, blackleod, and led hot glass are comiuttom, 
suggested that theie was a gioilation of substances 
from the most perfect conductors to the most pci feet 
non conductors, and tried to measure conductivity 
He anticipated Cavendish and Coulomb, by showing 
fioin an exiieiiment of Fianklm, olaboiatcd by him 
self that the attract ion between t[uan titles of elec 
tmity vanes inversely as the sejuare of the distance 
Priestley imtiated a now era m chemistry by mcreaa 
mg the niunber of known species of gas from throe to 
tv'elvo, and paved the way foi the revolution effected 
[by Lavoisier His discovcnes of the action of living 
^uimals on air, of oxygen on blood, and of tho gi'oen 
matter of plants on an under the influence of light, 
have been of the greatest importance in animal and 
plant physiology Finally, it appears from notes for 
a lecture in the Royal Institution m 1810 that it was 
a theorem of Newton’s and certain observations of 
Pnestloy on the diffusion of gases that led Dalton to 
his atomic theory Priestley’s place in the histoiy of 
science has boon umlei estimated There have been 
greater men of science than Priestley, but few whose 
discoveries have produced bo ridh a harvest 


J F Tochkk, Croll lecturer in statist loed 
^^hods m the Umvorsitv of Aberdeen, gave an 
\«]^ess on April 24, at the Institute of Chemistry, on 
riable error m scientific investigations, especially 
^ relating to physics and chemistry In reviewing 

\o 3209, VoL 127] 


the methods of testing the accuracy of results, he 
demonstrated the fact that it is unsafe to rely on an 
average alone as representing the real value, even if 
a large number of observations have been carefully 
conducted to obtam it It is necessary to make cer¬ 
tain that all systematic oirora duo to the apparatus, 
the method, and the observer have been avoideil 
Wlien these have been ehnuiiated, tho individual 
results follow the law of erroi and contain only the 
imavoidabio experimental errors, similar to those in 
making an attempt to measuio a >aid coi rectly The 
measure of these unavoidable eriors is known as the 
probable eiror, a single figure winch gives a shorthand 
ilesciiption of tlie extent of tho vaiiation in individual 
meosuremonts Di Toe her gave examples among 
others, of doteimmations of the atomic weight of 
hydrogen byRa\leigh,Morloy, and others, and shoueil 
that, despite the extremely sensitive naUno of the 
appaiatus and (aie taken to secure aituiacy, thh 
results show a ihythmical variation They swing 
fiom Hide to Hide loimd a spot ific \aluo Sometimes, 
however the individual lesults use bo>ond the limit 
of unavoidable oi landom variations and bctiay an 
int lease or a dociease which is systematu and avoid 
able All that those engagetl in research can do is to 
repeat their experiments until they aitjuiro conhdenco 
in their aecmacy and are able to formulate a leliable 
rc suit The calf ulus of piobalriUties has an important 
place in science , Clerk Maxwell floscnbed it as the 
true logit foi this woild and the only matliematu s for 
pra< tu al men 

Thf japidly growing steel constructional woik of 
the groat oJoftiic frouer station at Uattei’sca <an now 
bo soon fiom the Embankment On St Gofirge s Day, 
April 23, a reinombranoo stone, built into tlie station, 
was unveiled by Mr W F Hadgate in honoui of 
Michael b aiaday, and a sptech by Loid Bossboiough, 
Goveinor Goneial of Canada, who is a former director 
of tho London Pown Co , was telephoned by lodio 
and broadcast at the ceremony Loid iJossborough 
paid a glowing tribute to Faraday, who is recognised 
as the founder of tho electric mdustry as wo know it 
tf>-day A hundred years ago, after much patient 
rcseaich guided by marvellous foresight, he discovoreii 
the phenomenon of the induction of electric currontH 
and tabulated tho laws governing it Lord Boss 
borough saul that science has no fi on Ilex's , tho whole 
world IS its iiarish He pointed out that to Canoila 
tho ‘ white coal ’ of electrical energy means j>orhaps 
more than can be measured m tlie development of the 
Dominion In tho great inetrojt>olis of tho Empire, 
this potent force is woiking for the betterment of the 
people m many ways Faraday’s discovoiy has betn 
a boon to the woikl, and the Canadians paiticipatiug 
on tho other sulo of the Atlantic remember with 
giatitude the beneficent debt they owe to Faraday 
After the remembrance stone was unveiled at the 
request of Loixl Bessborough, Mr Flailgate used a 
telephone near the tablet to con\ey the thanks of the 
assembled company to tlie Governor General 

The Moorside Edge station of the Bntish Broad* 
costing Corporation has now been completed It is 



678 


NATURE 


[May 2, 1931 


the northern counterpart of the Brockman's Park 
station It IS situated 1100 feet above sea level, about 
five miles from Huddersfield The three 500 feet 
mcists cem be seen from the L M S Railway which 
connects Manchester with Leeds Work has been 
begun on the third regional transmitter, near Falkirk, 
m Scotland The fourth is to be located m Somerset, 
but the site has not yet been chosen As each of the 
regional stations will radiate on two wave-lengths, 
transmitting alternative programmes, and as Daventry 
(5XX) and Belfast each radiate on one wave length, 
the whol^ of the ten wave lengths available will 
therefore be used The general equipment and layout 
of the Moorside Edge station practically duplicates 
that of Brookman's Park Great precautions have 
been taken to avoid interruptions to the programmes 
In each circuit, spare valves eure provided which can 
be put m circuit at once by merely operatmg a switch 
The condensers and mductances are not bolted down, 
so they can if necessary be disconnected and removed 
at once The aerial masts, which form a nght-cmgled 
triangle, are of lattice steel construction and each weighs 
40 tons To avoid any unsymmetncal radiation from the 
aerials by ' mast shadow effecteach mast is msulated 
from the earth by porcelam insulators The forma¬ 
tion of ice on the aerials, which might overload them 
mechamcally is guarded against by passing large 
currents from the generators through suitable con^ 
duotors on the masts, the reqi * -xl heat bemg given m 
about half an hour For its regional transmission, the 
Moorside Edge station will use a wave long[th of 479 
metres, and for broadcasting the national programme 
It will use a wave length of 301 5 metres 

Two valuable papers on stamdardisation have 
recently been read The first of those was read 
to the Royal Society of Arts on Feb 4, by Mr C 
le Maistre, director of the British Engmeenng Stand¬ 
ards Association, and was entitled “ The Effect of 
Standardisation on Engineering Progress " Refemng 
to the present widespread dislocation of mduatry, 
which requires to bo mewlo the subject of scientific 
and systematic mvestigation rather than of party 
politics, he send the purpose of hia paper was to show, 
m some small measure, the contribution which 
standardisation can make towards the solution of the 
problem by the mtroduotion of greater economy m 
manufacture and distribution No one imagmes there 
ifi any^Bingle remedy for trade depression, but it is an 
undoubted fact that standardisation, properly organ¬ 
ised, 18 a most important factor m dimmishmg the 
excessive ups and downs from which mdustry suffers 
The second paper on the subject was read to the 
Institution of Automobile Engmeers on Mar 3, by 
Mr L A Legros Commencing with a sketch of the 
history of standardisation, Mr Legros referred to the 
formation, in January 1901, of the Engmeering Stand 
aids Committee, from which the British Engmeer- 
mg Standards Association sprang, to the work of 
standardisation done m connexion with the motor 
mdustry, to the^progress of ^irovisional standardisa¬ 
tion, and to many practical aspects of the subject 
Quoting from an article by Mr B D Pomtt, he said 

Standards should result m sonteihing more than 
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the stabilisation of quahty and testing , it should be 
a fruitful field for improvement on both sides. If the 
time had come to visualise a national standaidisation 
authority, such a body should treat stcmdardisatiertf; 
as a means to the enhancement of the reputation* 
British goods " 

The syllabus for the present term of broadcast 
talks to schools on ruial science has recently been 
published by the Central Council of School Broad¬ 
casting There are two senes of talks Mr C K 
Hudson IS givmg four talks on “ The School Garden **, 
on May 1 and 15 and June 5 and 19 Types of 
useful flowers for tlie school garden ¥nll be con¬ 
sidered, and also methods of propagation by seeds 
and vegetatively emd artificiedlyj (grafting and bud- 
dmg) The treatment of fruit trees, with special 
reference to prunmg and fruit thinning, and the 
effect of such treatment will conclude the ootu'^i 
scientific considerations This will be followed by 
the last talk, which is on the vocational possibilities 
of horticulture This should prove of exceptional 
mterest, especially to children of rural schools m the 
vicinity of an agTicultured or horticultural college 
“ The Plant emd the Soil " will form the subject 
matter of the other senes of talks, to be given by Mr 
Ward Cutler This senes will be composed of four 
talks, on May 8 and 22 and June 12 and 26 The 
senes will begm by oonsidenng sod formation, and 
then various types, especially clay and chalk, with 
their typical flora, wdl be described Some very use- 
fid exponments are to be desenbed, experiment^ 
which may easily be set up without the necessity for 
emy elaborate apparatus The programme contains 
several good photographs and diagrams Judgmg 
from this pamphlet, the rural schools should look 
forward to two interesting and useful senes of talks 

The Bodleian Quarterly Record, vol 6, No 68, 
recently issued, contains a repnnt of some exchequer 
accounts of the reign of Henry VI which give a de- 
scnption of a hitherto imrecorded visit of the King to 
Oxford m February 1439, the object of the visit being 
to witness a demonstration by a body of German 
master gunners and their company of their methods 
of projecting ‘ wild-fire *, an moendiary composition 
better known as Greek fire In an mtroduotory note 
to the documents, Mr E W Hulme says that the 
German artificers were brought to England by John 
Solers and that they stayed m Oxford nme days 
The employment of German artillerists m England 
was customary at this penod On Nov 3, from 
Henry VI is recorded the payment of £40 “To 
Gokyn Gunner, Walter Lokyer, Walter Hermanson, 
and Gerard von Ewe, Gunnemeysters ” from Qer- 
memy, who for a long tune remamed m the King's 
service The name of John Solers occurs fairly fre¬ 
quently m the national records In 1438 he was 
appomted sergeant of the King’s tents and paviho^ 
and m 1439 he obtamed a twenty years’ lease of ^ , 
mmes in Devon and Ckimwall producing gold or silv^^ 
at a rent of one-fifteenth of the precious metalg. , 
place of the German experiments m the history 
use of moendiary ooznpositions in war can be fa ^ 
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by ft study of Ck>l Hime’s “ Origin of Artillery " and 
von Komocki*s *' Geeohiohte der Explosivetoffe 

Tm Council of the National Institute of Industrial 
[J^eyohology has recently issued its tenth annual Report 
^lyr the year ending Deo 31, 1030) In spite of the 
trade depression, the various aotivitios of the Institute 
have increased in number euid scope, and it is note- 
w^orthy that the importance of the human factor m 
industry is becoming recognised more and more 
Membership of the Institute has inoreased from 1430 
bo 1600, more requests are made for vocational 
^dance, and investigations have taken place in such 
raned industries as railways, meat paste, stores, and 
chocolate An important development is that firms 
%re beginning to send their applicants for posts to be 
ulvised by the Institute as to the branch of the work 
or which the candidates are most fitted Apart from 
pvestigations, the Institute is doing research work 
nto the nature and measurement of the mental 
ibihties involved m factory assembly, colour dis 
nmination, tests for pierseveration, occupational 
prospects for boys, tests for motor drivers, etc Leo 
^ures and demonstrations have been in increasing 
iomand A special appeal is being made for funds to 
ontinue the work, as research work cannot m the 
lature of the case be self supporting, and m memory 
>f the Institute’s first president it is proposed to call 
t the Balfour Memorial Fund 

[ Thk first number (vol 1, No 1, pp 1-96) of 
he new publication, the Veterinary Bidleltn, has 
ecently been published , as announced in Natubk 

Apnl 26, it IS to take the place of the Tropical 
yeterinary BuUetin^ which ceased publication with 
he December number, with the addition of matter 
elating to animal diseases of temperate climates 
[’he Veterinary Btdleitn will deal with all aspects 

animal health m so far os they relate to original 
eeearch and admuustrative control, but it will not 
led with dimcal material from the point of view of 
he practitioner, book reviews will bo included The 
will be of crown quarto size, 6} m by 7^ in , 
nd vol 1 of this year will be issued quarterly and 
nil run to about 384 pages From Jan 1, 1932, 
he joumd will be published monthly and the volume 
nil run to about six hundred pages The journal 
3 published by the Imperial Bureau of Ammd 
ledth, Vetennaiy Laboratory, Mmistry of Agn j 
ulture and Fisheries, Weybndge, Surrey, England, j 
nd the subscription price for the volume is £1, 
ost free, payable in advance to that address (single 
opies wdl be 7s 6<i ) The subjects dealt with are 
lassified under fourteen headings, most of which are 
apresented in the cUtistraots in tius first number 
unong the contents we notice that severd pages 
re devoted to the BCQ (Bacillus Cdmette-Guenn) 
acome for tuberculosis, a subject which is sttraoting 
^oh attention at the present tune, and nearly seven 
Aes to a6or^ infections and abortus and 

iiulant fevers in man, another subject of much im- 

kiyra Zoologiod Depeurtment of the Bntidi Museum 

»iiid History) has acqumed, by pmrohas^, a 
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mounted speoimen of a gerenuk, or Waller’s gazelle 
{LUhocramns ivaUerx) The animal has been mounted 
stand mg on its hmd legs m the browsing attitude 
( adopted by this species Although this antelope has 
been known to science only durmg the last fifty throe 
years, excellent figures of it are foimd m Egyptian 
rock-carvings beUeved to date from about 6000 b o 
Its distributiond range inoludee a very large part 
of the desert country of East Africa The Museum 
has also purchased the skm and skull of a pigmy 
hippopotamus {Choeropsta libenenate) This species is 
found m Libena and Sierra Leone The euumal la 
not gregarious, spends most of its time on land, and 
18 strictly nocturnal in its habits The zoological and 
entomological collections have been enriched by a 
large amoimt of matenal obtained by Capt A K 
Totten whilst a guest of the Atlantio Fleet durmg 
its recent visit to the West Indies The Departmenfi 
of Geology of the Museum has acqmred some Jureuisin 
insects from Bavana, and a unique collection of 
Australian Triassio fishes The former are preserved 
m the famed lithographic stone of Solenhofen, and 
comprise some exquisite dragon flies The latter were 
gathered from a quarry, now closed, near Sydney 
This fish fauna is the only one known from the Middle 
Tnas of Australia H M the Kmg has sent 673 
specimens of dried plants from Nepal on loan to the 
Department of Botany The flora of Nepal is very 
little known, for only a small area has been explored 
botcmically The Fnends of the National Libraries, 
with the CO operation of one of their members, Mr 
Basil H Soulsby, have presented to the Libraiy a 
copy of Robert John Thornton’s rare work “ Botani¬ 
cal Extracts, or the Philosophy of Botany ”, in four 
volumes (London, 1798-1810) Dr Thornton (1768- 
1837), a distinguished member of Guy’s Hospital, 
spent many thousand of pounds on producing bot¬ 
anical works, and in 1811 Parliament sanctioned the 
Royal Botanical Lottery, to which the Prince Regent 
gave his patronage 

The general subject of the International Industrial 
Relations Congress to be held at Amsterdam on Aug 
23-29, 18 announced as ” Social Economic Planning— 
The Necessity for a Plemned Adjustment of Productive 
Capacity emd Standards of Living ” The mam object 
of the conference is the integration of the economic and 
pohtical factors responsible for the maladjustment 
which causes so much unemployment m the rmdst of 
economic progress Such resolution of the disturb 
mg factors is essential to political and eoonoraio co¬ 
operation in the planning and adoption of development 
policies in production emd standeuds of hving if policies 
are to be based on economic facts The programme 
includee addresses on the ” Significance of World-wide 
Unemployment ”, by Dr Max Lazard, Pans, ” Recent 
Growth in the World’s Productive Capacity ”, by Dr 
Otto Newath, Vienna, “The Problem of Planned 
Economy”, by Dr L Lorwin, Washington, “ Prin¬ 
ciples and Praotioe of Soientifio Management ”, by Dr 
H 8 Person, New York, and H von Haan, Geneva, 

“ Expenenoe and Potentialities m International 
Eoonormo Treaties”, by Prof J. P Chamberlain, New 
York, “International Planning by Industries”, by 
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Prof M J Bonn, Borlm, “ Maas Distribution and 
Standards of Living? by K A Filene, Boston, USA, 
euid “ Iriiomational Agi cement on Labour Standards *\ 
by M Albpit Thomas These addresses will be 
followed by discussions, and other discussions are 
announced on “ Potentialities m National Economic 
Planning”, “The Cooperative Movement”, “ Tho 
International Bank Its Potential Relation to Planned 
Production”, an<l “ The Economic Basis of Regional 
Agreements ” 

Thp Advisoi*v Committee on the Welfare of tho 
Blind has issued it^ ninth Report, 1930, to the Minister 
of Health (H M btationeiy Office, 1931 Orf net) It 
IS estimated that tho blind population of England and 
Wales on Mai 31, 1930, numbered 66,863 Attention 
IS din cted to an experiment in sub contrai ting for 
the inanufm ture of ‘ forms ’ for telephone bell sots by 
blind jjerflons Theie weie no complaints as to tho 
([uality of the work, and tho output was satisfactory, 
avoiagmg two thirds that of sighted workers Tho 
experiment confums conclusions alreoriy reached by 
psycliological analysis, namely, that skill m executing 
a movement depends both upon a muscular control 
which 18 independent of \ision and a visual control, 
and totally blind persons must alwa>8 suflor a handi 
cap in this roHjiect 

At the end of last year, Pi of A A Ivanoff retiied 
from tho position of Diiectoi of the Observatory in 
Pulkovo and took over the office of the President 
Adjoint of the Central Chamhei of Weights and 
Measures (Leningrad, Me/hdunarodnv Prosp , 19) 

Thl. following have been projiosed for election as 
honorary members of the Oennan ('hcmical Society 
A Angoli (Ilorence), E J Cohen (Utieeht), W 
Ipufciow (Leningrad), 1 Langmuir (Schenectady), 
H Le Ciiateliei (Pans), Sir William Pope (Cam¬ 
bridge), The Svedberg (Upsala), E Warburg (Beilm) 

Thf following have bc^n elected as otficeis of 
the Physical Society of London for 1931-32 Prc«i- 
dent Sir Arthur Eddington , Seen iarits Dr Ezor 
(inffitha and Dr Allan Ferguson , Foreign SecreUiry 
Prof O W Richard sou Treasurer Mr R S 

Whipple, Librarian Mr J H Bruikwoith , 
ant Secretary Dr J J Hexiges, Editor Cnjit 
C W Hume 

The council of the Royal (loographic^I Society 
bos made tho following awards for 1931 The 
Muichison Grant to Mr L M Nesbitt, for bis chfhcult 
journey tliiough the Danakd country of Ahyssmia , 
Tho Back Grant to Col R H Rowe, for Ins surveys 
in Nigeria and on the Gold CViast , The Cuthbert 
Peek Grant to Mr H J L Beadnell, for bis explora¬ 
tions m the Libyan Desert, The Gdl Memorial to 
Mr Michael Spendei, for his studies of the Great 
Barrier Reef 

A SERIES of lecturas, the first under the terms of the 
Heath Clark bequest to tho Univfersity of London, will 
be given on May 4, 6, 6, 7, and 8, m the London School 
of Hygiene ancl Tropical Medicine, Gower Street, by 
Sir George Newman, the Chief Medical Officer of the 
Ministry of Health and the Board of Eklucation, who 
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has taken as his subject “ The Rise of Preventive 
Medicine ” All the lectures commence at five o’clock 
and are open to the public without ticket 

A COURSE of advanced lectures m sociology wiJf 
be given by Prof E Westermarck at the London 
School of Economics on May 6, 7, and 8, the subject 
of the lectures being “ Pagan Survivals m Mahom 
medan Civilisation ” The first lecture will cover 
the belufs m tho jinn, tho evil eye, and tho curse 
Jn the second, Prof Weatonnarck will ileal with the 
conception of holiness and the closely i elated beliefs 
eoimecteil with saintly persons, places, and objects 
In the third lecture ho will cover Roman and pagan 
survivals in Mohammedan ritual Prof C Seligman 
will take the chair at the first lecture The lectures 
will begin at 6 p m , and admission will bo free to 
students and others luteiosted 

The thuty sixth geneial meeting of tlie Deutsche 
Bunsen CJesollsohaft will be held at Vienna on May 
26-28 next Tho piogrammo includes a list of thirty 
papers on various blanches of piue and njiphed 
jihysical chemistiy and a number of exciu'sions and 
visits to places of interest The titles of the separate 
lectures show that a wide hold of interest both in 
pure and applied scienie is to be offered at tho 
rneiptmg Tho subjen is to bo disc usschI include metallo 
grapby, ciystal structure, thomiodynamies, sjxKitro- 
81 opj, adsorption, and free ladicals, and many well- 
known authorities will take part m the programme 
Tho arrangements made for the accommodation of 
visitors from overseas and for excursions aie comi' 
plote, and the meeting promises to be one of great 
inteicpt 

An invitation is agam extended to farmers’ and 
farm workers’ associations and clubs chambers of 
agriculture and horticultuie, students’ sociotios, and 
ether boihes interested in agriculture or market 
gardenmg to iiispoit the Rothamsteil and Woburn 
Experimental Plots during tho coming summer Mr 
H V Gamer and Capt E H Gregory will be avail 
able to demonstrate the plots At Rothamsteil tho 
soil IS heav^ and the experiments deal with the 
manuiing of arable crops and lotation experiments 
At Woburn the sod is light and tho experiments are 
concernoil more jiarticularly with the raanurmg of 
potatoes, sugar beet malting barley, wheat, and the- 
us© of green manures All tommunicationa and re 
quests to visit the Stations should be addressed to 
the Secretaiy, Rothamsted Expenmental Station, 
Harpenden 

Applications are invited for the following appoint 
ments, on or before the dates mentionexl —A lecturer 
in mechanical engineering at the Handsworth Tech¬ 
nical College—The Principal, Handsworth Technical 
College, Handsworth, Birmmgham (May 11) A 
half time lecturer in social economics and tutor ^ 
academic work m the Department of Social Study ^ 
the LTniversity of Birmingham—The Secretary, 
University, Burningham (May 13) A Baylij£ ^ 
Starlmg scholar at University College, London— 
Secretary, University College, Gower Street, Wj, j 
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(May 15) A research studeat m experimental physics 
m the Henry Herbert Wills Physics Laboratory of 
the University of Bristol—Prof A M Tyndall, The 
University, Bnstol (May 18) Lecturers on, respect 
ively, economics anti industrial organisation at the 
School of Economics and Commerce, Dundee—The 
Principal, School of Economics and Commerce, Dundee 
(May 23) Two senior and four junior research 
scholars at the School of Econoinioa and Ct^mmerce, 
Dundee- The Principal, S^jhool of Economics ontl 
Ckimmerce, Dundee (May 23) An assistant lecturer 
UL mathematics irt the University College of Hull — 


The Registrar, University College, Hull (May 29) 
Two tutors for extra mural education in rural areaa, 
under the Joint Committee of the University of 
Birmingham and the Workers^ Educational Associa-* 
tion—The DirtM^toi of Kxtra Mural {StudieH, The Uni 
versity, Birmingham (May 30) A Sir Clement Royds 
memorial scholar m chemistry ui the University of 
Manchester—The Registrar, The University, Man- 
< hester (June 1) Insti uctor lieutenants m t)ie Royal 
Navy, witli university traming and an honours degree 
m mathematics, scieiue or engineering--The Adviser 
on Education, Admiralty, K W 1 


Our Astronomical Column 


iThe Expansion of the Universe —bir Arthur Edding 
tan contributes a letter to the April number of the 
Observatory, in which he answers some questions sub 
*nitted by Mr B M Peek The expansion is relative 
to our ordmary standanls of length , for example, 
the wav e length of the red cadmium Ime may l>e taken 
as our standard Secondly, the expansion is modified 
by gravitational action Where there is periodic 
motion, as m the planetary system the only effect of 
the expanding tendency is to lengthen the period 
corresponding to a given distance from the centre 
Phis would be the cose also m the rotation of the galaxy 
He differs from Prof de Sitter, who thmks that the 
expansion would be effective even m thene cases It 
[« onl}^ when we come to the large scale of intcrgalactic 
listances that the expansive tendency prevafla over 
^ho attractions of the galaxies on each other and 
|)oriodic motion is no longer possible Ho says that 
the problem may also be treat^ on the basis of takmg 
iie radius of spat e as constant, and our standards of 
ength and time as shrmlung This assumption leads 
to the anomaly that an mfinite number of terrestrial 
^ears would have a finite sum, and all matter woukl 
hsappear in a finite time Thus ho prefers the 
‘^expansion of the universe to the “ contraction of 
the atom ” 

Collision Theory of Novae —The March number of 
Scif^ta oontams on article on novso by A C Gifford, 
af the Dominion Observatory, Wellington, New 
Zealand He examines the various theories current 
Dn the subject, such as collision of star witli nebula 
or with a body of planetary size, but expresses his 
strong preference for the theory of collision of star 
«ath star, advocated so persistently by the late Prof 
Bickerton The mam difficulty of this theory is that, 
on the average, novsa appear more often than once 
A year (includm^ telescopic ones), and that examina¬ 
tion of the density of star distribution indicates that 
oolhsions between them would be extremely rare 
Also, one might expect to see the stars separately, 
some years after the outburst, but this has not been 
report^ , the appearance m Nova Piotons after the 
outburst did not suggest two stars The theory that 
the outburst may result from some instability m the 
star’s interior is now gaming favour, but is not 
noticed by Mr Gifford , nor does he notice the modi 
fication of the theory of collision with nebulse, namely, 
that thw might produce a blanketing effect, causing 
the star’s heat to be bottled up, ultimately leadmg to 
explosion 

^ComtkS —Publication No 74 of Copenhagen Ob 

j^atory gives the followmg definitive orbit of the 
SiWodic comet 1927 III = 1926 / (Comas Sola) by 
U W J M Vinter Hansen 199 observations are 
extending from Nov 4, 1926, to May 31, 1927 
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Perturbations by Jupiter and Saturn arc applied 
The question of possible identity with Spitaler’s comet 
(1890 VII) 18 not dealt with , this depends so much 
on the exact circumstances of the approach to Jupiter 
in 1912 that it is bettor to wait until the next re 
turn of the comet in 1935, when tlie pericxl will be 
known with exac tness The date of osculation is 1926 
Nov 30 0 

The orbit of comet 1930 d (bchwassmann Woch 
mann) is by Jorge Bobono of Cordoba, using observa 
ticjiis from May 2 to July 8 {Aetr Jour ) The 
elements of comet Pons Winnocke for the 1927 
apparition (by B Strbmgren) are given for comparison 
It appears likely that the two comets hod a common 
ongm 


(^luet 1927 HT 1927 VII (Pons Win ) 1930 rf 


r 1927 Mar 22 1920 
u, 38 27 
n J6 4t 0 

t 13 45 43 S 

^ 35 6 26 4 

lod q 0 0452003 
Period « 52094 
Equinox 1926 0 


J027 Tuu 21 064 
170 22 16' 

08 8 34 

IR 66 26 
43 17 0 

0 016698 
6 00061 
1927 0 


1930 Jim 14 1766 
J92^ 18 39 0' 

76 48 31 9 
17 29 30 0 
42 46 16 5 
0 004935 
5 5054 
19100 


T IS given m U T The jieriod of 1927 lit is in 
Julian years It will bo seen that the longitudes of 
perihelion of the last two comets (that is w + fi) are 
nearly identical 


Ancient Egyptian Astronomy —Mme B'himmanon, 
who has boon travolhng in Egypt, contributes lui 
illustrate<l article to the February number of L^Astro^ 
nomte She notes that the cre'^cont is often nssociatod 
with the goddess Hathor, corresponding to Venus, 
and conjectures that Venus may have been seen as 
a crescent in Egypt The same conclusion has been 
drawn from the name Ashteroth Qamayim (Astarte 
of the two horns), which also lorrespondfxl to Venus 
She reproduces a photograph of the well of Eratos 
thenes at Assuan and describes the determination of 
the circumference of the earth which he ma<le with 
Its aid It IS pointed out that in the tune of Eratos¬ 
thenes the weH was 21' north of the tropic of Cancer , 
but it may have been ma<ie many centuries earlier, 
when the obliquity of the ecliptic was greater The 
article states tnat, according to an ancient tradition, 
the sun completely lit up the well of Syene at tlie 
solstice This would have been the ca^ about 300(> 
B c , the date usually assigned to the pyramids A 
picture of the temple of Denderah shows the wmged 
solar disc, which has been plausibly conjectured to 
have been suggested by the aspect of the corona, 
especially at sunspot muiimura The article combines 
ancient with modem by giving a picture of Helwan 
Observatory, and another of a battery of telescopes 
set up 1^ astronomical tourist* on the terrace of the 
Wmter Falace at Luxor 
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Research Items. 


Excavations in British Honduras, 1930 —Tho 
Hoason’s work of (ho Bntmh MuBoum Kxjiodition to 
exoavat^ Maya rums lu British Homiuras m 1030 was 
plaimofl to covei (]) oxtavotioji on the masonry and 
terrace oomplox at IhiHilha , (2) u survey of the new 
Hite and the remamK of the prehistoric hrid^e on the 
other side of the river , and (3) to bring liaok the two 
TnonoIitiiK Htel I wtiich it had tieen imjiossible to 
remove in. tlie previous sooHon Capt V L (irunmg’s 
rofiort on the neason’s work is published in the Jotirnal 
of the Royaf Anthropological Institute, vol 60, pt 2 
Owing to exceptional rains, the ^vork of excavation 
and trans{M>rt was much hindered, and it was possible 
to bring hack to England only one of the stolcC The 
terrace site was generally explored Owing to lack of 
tune, it was not possible to explore an mteresting 
siructuie r< seinhlmg two thirds of a pyramid which 
was discovered, but a substiucture on terrace 3 was 
excavated and produced some lemaikahle finely 
flaked flints, scane of which are in the form of snakes 
and scorpions, and a number of jadeito beads A 
car\od plac(ue or pendant* of jadeite fiorii an oxcava 
tion south of the iiver, was engraved with a design 
whic li tile authoi calls the ‘ begging jaguor with n 
gl^ ph hood ’* This, it is holirved is unicpio One of 
the jndcMto heads has turk's head ’ ongiaving and 
recessed cavities foi inlay Hemarkable also aie 
certain double shells (of tlie SpoiuUfhtR geiiiiH) whic li 
had e\ idently been nnpoi ted fiom the roast and bad 
been liunod with the owner 'lhe\ contained small 
personal oinaments and had evidently been used as 
jewel boxcw Among the c ontonts of one was a semu 
circular pendant of jadeite and blister poails pierced 
for suspension 

The Mesolithic Human Remains from Mugem — In 
U Anihropoloqie^ \o\ 40, No 4, Dr Henri V Vnllois 
reports on an examination of the skcdetnl remains from 
tlie kitc/iien nuddcais at Mugem, Portugal Previous 
Hccounts of this mateiial have lieen confined to the 
remains of a few mdivnluals These have been re 
exarnmcxl, and all other spec imeiis available have also 
been meiusuied All tlie skelot/ons here considered 
come from two middens only those from the third 
evidently being of more recent date The conclusionH 
drawn require certain modihcations m the views 
put forward by previous writers Although foinalo 
skulls are certainly more numeious, they Hie not 
double the number of the males as stated by Paula , 
nor do they show the number of aged mdividuals 
claimed, although a considerable nuinbor hod attained 
years of inatuuty. way from thirty to fifty years ot age 
It ha« generally been ttgr(X)d that the skill 1h include 
both dolic hocephals and biochycophals, but this also 
rocpiires c|uaIification The mean cephalic index of 
the dolichocephais is 70 9 Though nigh, the skulls 
do not show the tendency to hyi^isistenocophaly 
claimed by Mendes Cijrrea The face is mesoprosopic, 
niosorhine. and mesognathous Dental canes is 
present Of the brachycephals, which are much less 
numerous than the dohehoeophals, it may bo s^iid that 
their condition does not allow any certain conclusion , 
they are much deformed, and in such a way as to 
increase the transverse cliameter Of seven skulls, 
four without question are mesocephalic , and question 
arises whether the brochycephalic race of Mugem, of 
winch much liaff been wntteji, is really broohycephalic 
The question must be regarded as open, pendmg fur¬ 
ther discovories. and m future we should speak of the 
mesocephalic rather than the brachycephaho type of 
Mugem The various theories imt forward as to the 
affimties of the dolichocephalic type are unsound It 
IS probably nearest to Cro Magnon 
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Pictures of Some Abyssinian Birds and Mammals 

—Artistic pictures of birds at the same tune accurate 
enough to satisfy the ornithologist, are lare , and 
theuefore the album of (olourod reproductions of 
tliirty two paintings, a ^Sppaai Publication of the 
fiiold Museum of Natural History, Chicago, is an 
unusual treat It contains twenty eight pictures of 
AbyHsmian birds and four of mammals, from paintings 
by the late Louis Agassiz Fuertes The writer watch^ 
with intoreHt the rapid progress of Fuertes' work, 
from hiH first rather < mile pic tines of American birds 
to the fine finish which he attained, and tliese Abys 
Hiiiian pictures mark the summit, as they unforfcun 
tttely mark tho closer, of his ui tistic w ork No expense 
has been spared in creating exact reprcxiuctions, and 
eight and sc)motun(3H nine colours have been used in 
tho offset* lithographic process The brightness f 
the colours and the interest of the torma seizcni upc^ 
by the artist give real charm to the collection, whicl. 
IS published tlirough the generosity of Mi Suydam 
Flitting 

Growth in the Hermit Crab —The heimit crab pro 
vaies opportunities for tho study of growtli potentials 
assoc latod with aH> mmetry, here seen m tlie larger size 
of tho right thfiracic limbs, the right handed twist of 
tho abdomen, and the strong heterogoiuc growth of 
tho male ngJit c hela The results of moaHuremonts cm 
'iG male ancl 64 female Piipatjuni/i pndeauxi are given 
by S F Bush (IF Hou i Arthiv / Eyitwtcklungs 
viechamkr 123-1, pp 39 79) In the absolute size of 
the hnibn, predominance of the right side is greatest 
in the chela Posteriorly ifc grailes over into left 
predominance starting at the fifth [lereiopod in tlie 
male, and the tourth in the female The females 
thioughout show less right predominance The limbs 
do not all grow at the same rate there is a defuiite 
gradient, which, tho right chela ignored, is identical 
on both sidcH of head and first seven thoracic segments 
There is a maximum at the 3rri peroiopod, from which 
point, both anteuorly and posteriorly, the growth 
rate dimintBhes in a graded Bones In the male the 
gradient is most marked H ere the chela and following 
two pereiopodH are positively heterogenic, the right 
chela to on exceptional extent The latter, tliougli 
breaking the regular gradient on the right side, does 
not influence the growth rates of the limbs on either 
side of it If the chela exerts any influence on neigh 
bouring limbs, it is in the matter of absolute size, and 
it IS noteworthy that right predominance is greater in 
the limbs immediately poatoiior to it than m those 
anterior Comparison of males and females showe 
male predotnmanco, which is greater on the right sic^ 
and increases dunng growth, from the 1st antenna' j 
tho 4th peroiopod, grading mto female predominanS 
anteriorly (eye stalks) and p<.)fltenorly This gradici 
also has its summit at peroiopod 3, and is broken ( \ 
the right side by the great pr^ominance of tho chc 
The growth grtuliont within tho chela is tho same 
that withm the other poreiopocis at first, but 
centre shifts with increased growth 

On Unsegmented Ova of Echidna —T Thom^ 
Flymi (Quart Jour Mtcr Set , voi 74, part 
1930) describes two unsegmented mtra uterine o' 
of Echidna The egg is about 4 mm in diameter a1 
hofl a delicate transparent shell, a thin layer 
albumen, and then the white yolk mass (with tlj 
germinal disc on one side) enclosed in the very th^ 
zona In each egg, the two polar bodies hod be/ 
formed They are smaller than those described I 
Orniihorhyrwhvs^ and the .first polar body » mij 
larger than the second and, contrary to what has hi 
reported for Omtthorhynchua, remwns undivided I 
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the second egg the two genn nuclei—one slightly 
larger than the other—were closely apposed prepara¬ 
tory to the formation of the first cleavage spmdJo 

^ Inheritance of Mutual Aversion in an Ascomycete — 

A further study of the mutual aversion which occurs 
between the mycelia derived from different spores 
of the Ascomycete Diaporthe perniciosa has been 
mad© by Miss D M Cayley {Jour Genet , vol 24, 
No 1), who also reviews the occurrence of this 
phenomenon in other fungi and its relation to the 
various forma of hetorothalliam She adopts the 
nomenclature of Correns, in which the simple form of 
hoterothalhc condition due to ^ and -- strains is callo<] 
haplo heteraeious, and cltissiiies five different types 
of neterothalhsm in the fungi From extensive single 
spore cultures of Ihaporthc and testing the reactions 
f the resulting mycelia, she finds that this fungus 
jws in addition to the ordinary sox hetorothalhsin, 
Ubhysiological heterothallism based on inter iixoial 
fVd self sterility factors whi< h infiuenco the sexual 
fhnitv of the haplonts hut segiegate in as(ospoio 
formation independently of sex Iho capacity ti>r 
mutual aversion is thus inhorited and occurs m two 
foims (1) mter latuil, (2) intra iionthocml as shown 
by the haplo hotel mcious form only The format is a 
kind ot steiilitv betwten biological rsces, the latter a 
foim of physiological self sterility independent of sex 
Aversion is marked by a line where two invcolia 
meet and refuse to uiteirninglo, and the two types 
of aversion are not visibly distinguishable Jh'oiii 
OHcospore geneiatiuns were grown from a jiarticiilar 
pyinoapore cultuio, the results fiemg stateni in a 
factorial sclieme It is found that diffcient usci 
i the same jierithocluin can give different typos of 
jkgregatioTi of the self steiility fat tors, anti that the 
progeny of a single iienthetium may or rna\ not 
p0iow aversion, <lepenr/ont upon tlie type of segroga 
tion which has ocLunotl lu the formation of the 
ascosporesa Mono ast ospore culturts will not form 
pent hoc la anti some inytelia can throw myielia of 
the op^ioKito (aversive) group Intideiitnlly, tho use 
of the term Hrchegtmium for iho female sex organ of a 
thallophyte is to he deprecated 

Nucleoli of Rice Varieties - A cytologicul study of 
five varieties of uce from Tapan, India Java and 
Egyxit has been made by A (J Solun {Ci/ioIogia^ 
vol 2 No 1), who hritls inteiest mg tiiffermoes in the 
nucleoli of vanous forms All the varieties have the 
same number of chrmnosomes (a = 12) anti the same 
size of nuclei, but the nucleoli in tho lesting stage of 
the pollen mother cells show constant differences m 
av orage size In the variety having the largest nude 
olus, It legularly divides before synizesis into two of 
t^ual size In the next variety, a smaller nucleolus is 
budded off from the primary one , m tho thirtl variety 
coiVdiviHion takes place inter (after synizesis), while 
Alf^o other varieties having tho smallest nucleoli, 
soil usually remain undivided The nucleolus which 
repqdded off from the pninary one remains attached 
out), but disappears earlier in the prophase than the 
thJr, ami is believed to contain chromatin which 
sta^ntrihuted to the chromosomes It is suggested 
not| this secomlary nucleolus corresponds witli tho 
fic^olar body found m L€Uhyrvs and other forms 
tMlar observations are included on meiosis m tho 
thjasporo mother colls This is the first case m whicli 
i^feties having the same chromosome content are 
nd to be differentiated by the character of their 
oh Tliese differences are correlated with the 
hve and absolute size of the single nucleolus 
put before meiosis begins The work also con- 
other evidence that the nucleolus of plant cells 
^ms two different substances 

No 3209, Vol 127] 


Fossil Reptilian Egg from Yorkshire —The Annual 
Report of t he Yorksh ire Philosophical Society for 
19JO, issued Mar SI, contains a destiiption by 
Sidney Melrnoie of an object m the Edward Wood 
collet tion now in the \orkshire Museum, fioin the 
Lias of Whitby This, fiom its general shape ami 
rnotJo of j>reservatif)ii, Mi Mclrnoio rcgaxtls as proh 
ably a leptiUan egg, iKissibJy of a crocodilian 
Ho dethues tho size as S 5 cm by 0 0 cm The 
outer layers, unfortunately, are pyntised and show 
no strut turo 

An Extinct Tasmanian Marsupial —Pi of Wood 
Jones has re exammcHl tlio well known extinct 
marsupial fiom Tasmania. Wynyardia bas9iano 
TTithorb) this form has been consideretl us an Eocene 
form and ns cUfloiing iii many respects fiom any 
living TTiaisupial Wood Tones, m the ProceeJinyjt 
of the Koyal Society of Tasmania 1930 after a 
taieful rt investigation of tho original specimen, has 
come to a conclusion which is in duett opposition 
to that which has hitherto been generally acteptetl 
Mt)ie recent loseaich has shown that tlie l»eds from 
which the fossil came uie mu( li later than the Eof ene 
and mo probably late Mux ene or even Pliocene The 
animal itself has no c harat fei that distinguishes it 
fiom modern marsupials ami many tliat ally it to the 
living genus 'TrnhosuruM 

Comparative Study of Soil-Profiles lender this 
title a note on an important investigation of soil 
piofilcs in Holland and Java (hoi lyint 

Lamlbotavtiooift school in Waty ntnqtn^ Holla mi No Ifi, 
1930) was piihlisliod in these < olumiiH on h( 1) 7 ]) 214 
Unfortunately, it was erroneously statixl tliat the 
authors were A te Woihel, E Mosir, and (' van 
Aggelen wliereas aitually the study was made by 
J van Haren, with the (oojjeiation of the thiee 
collahoialoTs alicmly named 3 he wntxr of the note 
legrets that Dr van UaioiTs name was inadvertently 
omitted and wekomos this oppoitunity of making 
amends to tho senior author of llic j)a|x>r concerned 

Effect of Soil Temperatures on Subterranean Insect 
Fauna An at count of oxjieiimerits on winter soil 
temperatures at Mmnesrtta ami their relation to sub 
terranoan insect Hurvi\al has bcHui given l>v D Allen 
Mail ( lour Atjnc Res , 41 , n 571) A theimocouple 
method was usixl foi rc« orduig the temt>oratures at 
2 inch intervals for a deptli of 2 feet of soil und(^r v ar\ 
mg conditions, ami although tho insulating effect of 
a sm»w layer has long been recogniBod, the differences 
found between ternporatuies of snow covortxl and hare 
ground weiec^xtraorchna Illy large Tn thoi aseof i leared 
areas, the soil temperatures showeil sharp fim tua 
lions, closely following those of tho air, and a spread 
of 12 48"^ r was found between the upj>er and lower 
layers mvestigateil The tomjwiature of tlie snow 
covoreil soil, however, remained much more constant 
and BhowtMl only a spreml of 3 6" C’ over tho 2 feet 
depth From laboratory investigations tho freozmg- 
peunts of adults and larvae of Mdanotus cmnmunxs (a 
species of wireworm) wore found to be ~ 13“C and 
-15°C respectively They woukl thus lie able to 
withstand Minnesota winter conditions if hibernating 
below 4 in from the surface, and experiments where 
two species of wuewonn were buried m outdoor cages 
at depths rangmg from 2 in to 24 m supported this 
view, there being practically no mortality, as the tem 
peraturos did not fall below this point White grubs 
(chafer larval), on the other hand, are much less cold 
resistant than wmsworms and would have to hibernate 
at much greater depth, below 2 ft , to overwinter sue 
cessfully Climatic conditions, may, therefore, be of 
great importance m msect control Since wireworm 
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larvte are active only in summer and become dormant 
m wmter, a sudden prolonged! drop in temperature 
woultl pnihably prove fatal, as the larvae might be 
caught too near the surfa<»e of the sod Further, since 
ram was fouml to destroy the temperature gradient 
between the different layers of soil, a sudden drop 
in tomporature following such conditions might also 
bring about a high mortality To some extent, 
therefore, it might be possible to forecast the seventy 
of wirewonn attack h< cording to the previous winter 
conditions 

Quantum Theory of Nuclei In nn article m the 
Apnl number of Science ProgreRs, on new osjxKts of 
radioactivity, Dr C D Kills has stated very clearly 
two ^ reiy problems which still remain to be explamed 
on the wave mechanics The first is that of the dis 
tnbution of energy amongst the ^ particles which 
arise from the dismtegration of the nucleus itself, these 
have both a continuous ‘ velocity spectrum ’ and an 
upper limit to the energy whicli is at best ho milofinite 
that !Dr Kllis con( hides that this typo of dismtegra 
tion con occur with an omission of a particle of any 
energy whatever Ihe whole process appears to take 
place m some way governed by essentially statistical 
laws, as in Maxwell’s gas theory, but fimdamental 
difficulties arise m that the corrospondmg fluctuations 
must occur within a single nucleus, that is, within a 
volume comparable with that of the electron when it 
18 oonsidered oh a particle, and that the peculiarities 
of this space must be conditioned largely by tlie move 
ment of the electron The second difliculty is that far 
more energy which could appear m the form of 
y radiation is converted into a corpuscular /y radiation 
within the parent atom than would be expected The 
difficulty x>ersists even when two modes of transfer 
of energy into the corpuscular type are allowed for, 
namely, formation of a 7 ray whicli leaves the nucleus 
and 18 converted photoele< tncally before it can pass 
out from amongst the orbital electrons of the same 
atom, and the assumption of the energy of an excited 
nucleus, before a 7 ray has been form^ at all, as the 
result of a collision made by one of the orbital elec 
trons of the atom in passing through the nucleus No 
satisfactory solution of either of these problems has 
yet been proposed, and it remains an open question 
whether or not they aro capable of explanation on the 
present theories 

Pine Resina —A valuable paper upon the resins of 
the jack pme (Ftnus Banhiuina) apjiears m the 
Canadian Jtmmal of Jiesearck, 4 , pp 1 34, 1931, by 
Harold Hibbert and John Uemai^ Phillips The 
authors examme the methods previously used for the 
separation of the various constituents from the ream 
and docile upon a modified procedure in wliicli the 
resin, originally extracted from the wood by an 
alcohol benzene mixture, is extracted with other, and 
the water insoluble substances in the ether extract 
later extracted with 5 per cent sodium carbonate, 
tlie residue being then subjected to steam distillation 
Ream acids and fatty acids in the alkaline extract 
are freed by addition of acetic acid, and are then 
separated by estenhc^tion of the fatty acids by ethyl 
alcohol and sulphuric acul Steam distillation has 
yielded a volatile essential oil and a non volatile 
residue which is saponified and thus separated into 
fatty acids and non-Baponifiable matter The resms 
of fresh and seasoned timber were compared , the 
changes m the resuiidurmg seasocung appear to be due 
to oxidation and polymensatidn of the unsaturated 
fatty products and to changes in the ream acids 
The authors also direct attention to the tendency of 
the easily polymensable terpemc products present to 
yield products of a sticky, tacky nature 
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The Quinhydrone Electrode —The use of the qum- 
hydrone electrode, discovered by Haber and Russ m 
1904, has been considerable smoe its development by 
Granger and Nelson and by Biilmann, mdependently 
in 1921 The conditions for the reproducibility of th ^ 
electrode and its value compared with the calomel 
electroile were piiblisheti by Iliilmaim and Jensen m 
1927, and now two important papers by Morgan, 
Laminert, and Campbell have been published in the 
February issue of the Journal of the American Chemt- 
cal Society^ which contain numerous practical details 
on the use of the quinhydrone electrode In the first 
paper, the methoil of setting up and of cleaning the 
metnl part of the electrode are discussed, and the m- 
fluence of the nature of tlie metal used Platinum 
and platinum alloys gave better results than gold , 
the ago of the platmum was of little importance if th' 
electrofie was large enough Very small short wir4^ 
gave erratic results , larger tihort wires gave oori 
sistent results but larger deviations than foils 
longer lengths of wire Two foils with dimensioiU 
larger than 1 stj cm gave differences of potentic^ 
when measured gainst one another, of less than 
0 000010 volt iTie second paper deals with the 
effect of excluding oxygen from the solution and the 
use of nitrogen m tlie electrcKle Quinhydrone elec¬ 
trodes prepared with nitrogen were found to be far 
more reproducible than those used m air, and the 
qumliyilrone electrode prepared with chemically pure 
platmum dippmg mto 0 1 N HCl saturated with 
quinhydrone and stirred with nitrogen was found 
to be more easily reproduced with great precision 
than any other half-cell used for reference Gold was 
less satisfactory than platmum Irregularities m un 
shorted electrodes, which occur m air, disappear m 
nitrogen Whereas cells composed of air driod elec 
trodos anci mechanically stirred solutions may take 
an hour to reach equilibrium and unstirred BoIutiOD^ 
longer, cells with nitrogen stirred solutions take up 
equilibrium values almost immediately The elec 
trodes need not be dried in nitrogen, if this gas la 
bubbled through the solution 

Hardening of Metals by Rotating Magnetic Fields — 
E G Herbert has alreatly shown that work hardened 
metals become still harder when they are subjected 
to the influence of a rotating magnetic field In a 
recent paper (Proc Boy Soc , A 130 , 164) the research 
18 extended to mclude alloys which are susceptible to 
age hardenmg, and a Mimilar effect has been observed 
By the oombmed use of ageing, magnetic field, and 
cold work, tlie hardness of a 0 8 per cent carbon steel 
h€i 8 been mcrecised from 716 immediately after 
hardenmg to 1080, whilst a high speed steel has been 
hanlened from 700 to 1000 Bnnell Ihe effects 
observed are extremely complex, and at times 
temporary or permanent softenmg results The iP 
flueme of these altematmg magnetic fields is 
confined to magnetic mateiials Duralumm sh 
quite analogous effects and the alloy may be ‘ 1 
hardened ’ by magnetic means to a distmctly hij 
degree than is normally possible Even brass ah, 
effects of the order of about six per cent Altho 
high frequency fields and very rapid rotation of 1 
specimen have been tried, it is shown that neitht 
necessary, an eijually marked effect being produ 
by slowly rotatmg the specimen for a few seooi 
across the pioles of a powerful electro magnet 
temperature at which the treatment is given appet 
to have considerable mfluenoe on the degree ( 
hardenmg, this bemg greater for a hard steel 
100® C than at room temperatures It is pomled } 
that the process could bo apphed with ease to 
such as drills, miUmg cutters, dies, etc , howo 
complicatcxl their shape * 
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Cotton-growing m the British Empire 


rpHJS work undertaken during the year 1929-30 by 
1 ^ officers of the Empire Cotton Growing Corpora 
tion stationed in the various cotton producing coun 
tnes of tJie Empire is eummanaed m the report now 
before us Following the bnes of tlio similai reports 
issued in preceding years, witli which it requires to be 
recul, the volume is a record 6f atee^iy progress 
The outstanding featiue of the year is the continued 
success of the Barberton selections of Jassid resistant 
strcuna of cotton This success is not limited to 
South Africa, whero it has given a new lease of life 
to an industry threatened with oxtmction through the 
depredations of the insect, it extends through a wide 
tract of country embracing the whole of East Africa 
^ far as Uganda, and even into the Sudan Though 
'^e latter country U4, the main resistant race did 
show up well imder irrigation, of the cottons 
^wn it proved itself one of the most resistcuit to loaf 
irl Being itself a prelimmary selection os yet \m 
Stabilised in resjiect of many characters of econoimo 
importance it promises to l>ecome, by selection or 
hybridisation, the parent of numerous stiains eulapted 
to one or other of the vancfl conditions which natur 
ally occui through so wuie a stretch of countiy In 
^South Africa itself selections from U4 are being 
oiossed with Cambodia certain selections from which 
have proved to be even more Jassid resistant than the 
origmal U4 

Of the impressions which a perusal of the various 
reports leaves on the mind, perhaps the most lasting 
18 c oncemed with the manner m which local i onditions 
into prominence different asjiects of the problem 
/hich the oigamsation has set itself to sofve In 
Bouth Africa the pnmary problem was concerned 
path Jassid for on that solution the life of the inclustry 
depended With the solution of that problem other 


• bmplro Cotton GrtwJnjr f orporAtlon IleiHrt* mcolvxl fr in 
Etperiment btatlons 1923-30 Ij xl ] 342 (londou Empire ( otton 
Growing Corpomtlon 1911) j 6rf 


aapaots are assuming prominence Cotton is here one 
of a senes of crops , it occupies no dominant position 
Its setting in the rotation la receiving growing atten 
tion and progress is recorded m the investigation of 
that interesting problem of the harmful effect of a 
preceding fallow In the two Rhodesias if the work 
at Barberton has removed one danger and provided 
m U4 a basis for remunerative cultivation, other 
dangers exist and in the cotton stamer and the boll 
worm the insect world exercises a dominating jxisi 
tion In Nyasaland, soil problems are engaging 
attention especially in relation to root development 
In Uganda tne vanetal question predominates 

In that complex area the Sudan the question of 
staple assumes importance in those areas, hke the 
Gezira in which the Fgjq>tian type of cotton is grown, 
and mucli attention is devoted to spinning tests The 
appearance of loaf curl during tlie last few years heis 
mtroducofl a new threat into these tracts which has 
to be mtt within the group ot cottons yielding that 
class of hbre and hero resistant strains of Sea Island 
afloid a promising basis for progress It is of interest 
to note the suggestion that this resistance may be the 
result of a capaf ity to foi m an a loquato i oot system, 
for there is m this suggestion further evidence of a 
growing recognition ot tho neo<l botli for a better 
knowledge of root systems in general and toi a deeper 
search for the basis of resistance either m mortiho 
lognal chara(ter oi in physiological reaction While 
there is still much to learn with respect to tlio tians 
mission of tho disiase its development ajipoars to 
depend in large measure on the capacity of the root 
system to make use of the particular soil m which the 
plant is gi owing 

Tho potontiahtios of the ram area m tho Southern 
Sudan are being explorecJ and the woik as is natural 
in a country lacking an indigenous system is mainly 
concerned with variety tuals and dates of sowing 
The necessity of eaily sowing is clearly dcmonstrate<l 


History of the Fauna and Flora of the British Isles 


rPHE British lales with thou compaiatively small 
area but considerably varied natural conditions 
present a number of highly mtercstmg biogeographioal 
problems, the solution of which would bear on im 
portant relation to the larger problems of tlie distn 
Dution of organisms in Eiuope and m the northern 
hemisphere generally It is not surprising therefore, 
tliat the French Sooi4t6 de Biog^ographie should 
have selected the history of the fauns and flora of tho 
British Isles as a subject for its new volume * the 
third of a senes devoted each to the treatment of a 
^parate biogeographiC€d problem, the two previous 
Volumes dealt with the biogeography of Corsica and 
of the hi^ mountains of the worjd respectively 
The volume represents a collection of papers by 
ten different authors, writing m French or m English, 
and each deabng with his special group of organisms 
m his own way An mtroduotory article, by L 
Joleaud, on the pal«eo^ographical history of the 
British Isles, is followed by a paper on mammals, by 
Heun de Balsoc, who discusses not only the recent 
Ulna, but also summarises the post glacial palaaon 
Plogioai evidence One of his general oonclusions is 
. iot tha nistory of the British fauna is m many re 
[^>eot8 different from that of the European fauna, 
siwtioularly with regard to the effects of the glacial 

da ||^ptoment dM pM, Brltonnfg^ 7- 
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wnod, which were considerably less serious m the 
Britisli Isles owing to their milder oceanic clnnato 
Tho next article by the same author deals with 
Biitish birds and emphasises the high percentage 
amongst them of oiidomio races os well as the pre 
senco of certain Mediterranean elements 

The spider faima of the British Isles is analysed by 
W S Bnstowe who divides the country into five 
zones limited mainly by temperature conditions 
With regard to tho history of the spider fauna, 
Mr Bnstowe believes it to be lolaiively siinjile and 
appears to denve it directly from the continent after 
fhe origmal fauna had been exterminated by glacia 
tion A great portion of lus article is devoted to the 
discussion of a general problem of theoenal nugiation 
of spiders as a factor m populating island areas 
A full list of British Orthoptera includes only 
36 species 10 of them being introduced through human 
agency 1 he affinities distribution beyond the Bn tish 
Isles and the probable history of each of them, is 
discussed by B P Uvarov Out of this number, 
nine species are considered to be rehes of a very 
ancient probably lertiary, faima connected with 
humid emd warm climate Another definitely pre 
glacial group of five species, distributed mainly in the 
Mediterranean region is called Atlantic, and they ore 
regarded as relics of the rich fauna of Atlemtis, which 
continent has probably extended as for northwards 
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as tlie southern < oasts of Ireland and England One 
tinrd of the fauna, tT^elve six>eie8, exhibit affinities 
with the present day Siberian orul eastern European 
fauna and are considered to represent the result of 
an invasion of the fauna originating in the 

Angaia continent This invasion may have happened 
either aftei the last glaciation or, possibly, immedi 
ately before it 

M E Mosely presents a survey of British Tiicho 
ptera but abstains from zoogeographical deductions, 
while stressing the impoi-t^ince of the ecological 
factors in their distiibutioii 

TheHotoropteran fauna is analysed by W E China, 
who lecognises in it the Lusitanian, or Atlantic, the 
Amt DC an, the Arctic, and the (!ei manic elements, 
these being the groufis distinginslKHl by Scharff in 
his well known woik on Euiopean animals Certain 
members of the Lusitanian group are xeiothermic m 
their ecological lorjuii'emonts, but their present dis 
tnbution elsewhere makes it highly probable that 
they have survived through the glatial jieriods on 
the s[>ot, in shelteied situations Most of the spec les 
of the American grouj) should bo pro|>erly referred to 
the Angara fauna, to which the largei portion of the 
Germanic group also belongs, but there are species 
occurring only in Ameiica and m western Eiaope, 
including the Biitish Isles but not m Russia or 
8ibena Definite relationship to the American fauna 
is also shown in the Ait;tic group Insular variations 
in British Heteroptt^ra aio unimportant and few m 
niuiihei Out of six endemic species, three are doubt 
fill, while the remaining three are piobably Atlantic 
relics 

A 1)1 lef leviow of British Lopidojit-cia, hy L Dupont, 
stresses the poverty of the Biitish faima anci the 
jiroserice of a considerable number of local foims, 
many of thim being melanistic No zoogeogiajilucal 
analysis is attempted hy this autlior 


A discussion of the beetle faima, by J Sainte- 
Claire Deville, one of the best authonties on the zoo¬ 
geography of European Coleoptera, is highly interest¬ 
ing and instructive, being illustrated by a senes of 
twenty four distnbutional maps One of the mam cor 
elusions of this author is that there are no sufficient 
reasons to beheve that the Quaternary glaciation 
exterminateil tlie original fauna On the contrary, 
a number of species of southern ongm (Mediter- 
lemean) have certainly survivenl the glaciation 

Tlie last two articles of the volume deal with the 
flora J Cardot discusses the mosses, and reveals the 
interesting fact that there is a very close mlationshi 
between tlie bryophyte flora of the British Isles an 
that of the Atlantic islands (Canaries, Madeira, ar 
Azores) There aie even seveied species which do m 
occur elsewhere, while certain spiecies occur bosidt 
m the subtropics only The author, however, attr 
bates their appearance m the British Isles to th 
distribution of spores by air, after the Quatema^ 
glaciation, winch in his opimon has wiped out a 
mosses except some boreal species 

A J Wilrnott in his thorough analysis of the BntiS' 
phanerogamic flora arnves at the opposite conclusion, 
which IS based on a critical discussion of geological 
facts and theories, of the evidence derived from the 
study of the Quaternary fossil plants, and of the 
present distribution of flonstic elements He be 
lieves that the climate of the glacial peuods could 
not have been so severe os to exterminate the original 
flora completely, and there is every reason to think 
tliat the relatively mild and humid climate of Atlantic 
typo {irevailed at least iii some sheltered situations 
^of the south west of Ireland and England, thus per¬ 
mitting the Ruivival of aboriginal plants As we have 
seen, tins conclusion agrees well with tlie opinions of 
the majority of the tontnbutoi*a to this mtorostmg 
volume 


The Name of Mount Everest 


ATOl^NT EVEHFST was first observed by the 
Survey of India m 1849, but it was not tmtil 
throe vtars later that its great height was realisetl 
Eiom the plains of India it is only one among many 
conspKuoiis jieaks, and its distance fiorn the Indian 
frontier across the v hole wnlth of Nepal often prevents 
its being seen at all In these ciicumHtances, it was 
not surprising to find tliat tlu re vus no Indian name 
foi the peak "I’lie fust names pioposed were the 
Ncjuilcsf names Dt \ adhiinga and Gaunsankar The 
first, howpvei, vas found to bo non existent as a peak 
name in Nofial, and the sixond belongs to another 
]>eak There was no eiitiy of tlie sui^veyois into 
Tibet m tiiost^ days, and, in the lack of Indian and 
Nepales? names it was nocossai\ to lind a title foi 
tile peak '’Duk was ilone in 18b5 by naming it aflei 
bii (leorgf Everest, of thi Trigonometrical Surve> of 
India 

The controversj about the name was discussed by 
Majors <i Bimaid in Nvti RE,i and is now reo|)eue<l 
b\ Dr Sven JIuhn in his lecent (rermaii book on 
Mount Eveiost Sir Sidney Buriaid replies to these 
suggestions m a i)aper recently issued by the Siirv^ey 
of Imha * Dr Hcxlui maintains that the mountain 
was first shown on D’ Anvfile’s may) of Tibet jiubhshed 
in Pans in ITS*} This was based on a Hm*ve\ made 
between 1711 and 1717 by Gbincse lamas instructed 
by Jesuits in Pekuig and was^until about a centuiy 
igo the oal> map of Tibet ‘The identification of 
Mount Evcr st on this map is very doubtful A lange 
of great lieights is shown at right angles to tho actual 
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aligmnent of the yieaks of the legion Located in 
terms of the iivor valleys, which the lamas yiortrayeil 
moi*o accurately than the inoimtains, this range is 
forty miles distant from Mount hlverest Moreover 
there is no indication that tho lamas wore aware of 
an oxcey)t ion ally high j>eak in that region Thus, there 
are no groiuids for using the lamas’ name of Chomo 
Lungma for Mount Everest, as Dr Hedin suggests 

Attem})lH to discover a Tibetan name for the 
mountain have resulted in five names being foimd 
Each has lueiely local use and not one has any general 
aeceptance although the mountain is a consyucuoua 
feature fioin several paits of libet One of tho«^ 
names is certainly Chomo Liuigina, but it would 
appeal to have restricted use and to be applied to 
both Everest and Makalu m fact, it is ayiphotl to an 
area rathei than a yieak 

Jn these circumstances, them is no justihcation |for 
displacing the name of Eveiest It has always hfeen 
tlie piactico of the buivey of India to use local names 
wIk n these have been in existence Everest ifi 
ynobablv the only dejiailure from this principle but 
it is a dejvarture that was unavoidable Even if a 
Tibetan name in geneial uso were revealed, it would 
be of doubtful value to replace a name that has no' 
become universally known and acceyited No pc 
sible benefit could result from such a change 

^ Natuhp Nov 10, 1904 

■ Hur>eyof India I'rofeRslonal Pnptir Nn 2ft Mount Everwt ai 
lt« Tlbotan NaincM a Review of Sir Hven Hedin 0 Boole Bj Ool S 
Hldne\ Burrard Vp 11+18 (Dcjhra Dun Survey of India, 19 
8 anting, lOrf 
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Research at the Mellon Institute during: 1930-31 


I N hi8 eighteenth annual report to the board of 
trustees of the Mellon Institute, Pittsburgh, the 
ttflireotor, Dr E R Weidlein, has summarised the activi 
Vies of the institution dimng the fiscal year ended Feb 
28, 1931 The sum of about £160,000 was contribut-od 
to the Institute by the mdustnal fellowship donors in 
support of scientific research The total amount of 
money appropriated by companies and associations 
to the Institute for the twenty years ended teb 28, 
1931, was £1,611.000 


Throughout the entire fiscal year 76 industrial 
^^Sllowslups—22 multiple fellowships and 54 individual 
^rtlowfthips—^were m operation During the pre 
^^^&ding year the number of fellowships was 71 In 
140 industrial fellows and 49 assistants hehl 
"ipflitions on the research staff Sixty four mdnstnal 
^owships (17 multiple fellowships and 47 individual 
t^owships)—throe more than on Feb 28, 1930— 
<j%re active at the close of the hsral year Nine 
’^Uowships are being sustained by industrial associa 
^Taons The industrial research personnel consists of 
*^09 fellows and 31 assistants Thirty one fellowships 
have been in operation for five years or more, an<l of 
this number 18 have concludeil more than ten years 
of work Three (and possibly foui) new fellowships will 
begin operation during the early ]»ait of the jireaeut 
fiscal year, as soon as laboratory space is available 
According to the report, noteworthy losults have 
developed from the following fellowships air pollu 
tion, by product coke, face brick, feitihser, heat 
inflation, iodine, nitrogenous resins, oigaiuc syn 
thOKiSj refractories, sleep, and utensil Twelve fellow 
shijM completed thou research programmes, namely 
chrome ore, insulating himbei, Portland cement 
composite glass, yeast, inhibitor, steel tieatment, 
iwtk pioducts, roo^ng, fatty acids (uses), oxygen, and 
face brick Thirteen new fellowshijis wore added to 
the Institute's roll duiing the fiscal >eai, as follows 
safety fuse, plastic composition, bread, cottonseed 
^products, h\dro engineering, abiasivcs, newsjnint, 


fatty acids (synthesis), shoes, optical glass, com¬ 
modity standards, and tyro bead 

The Department of Research in Pure Chemistry 
hod a productive year and two fellows weie added to 
the staff Twenty two investigational roixirts have 
been published since the estabhslunent of tins depart¬ 
ment in 1924 Among the subjects that are receiving 
research att-ention are the chemistry of marine plants, 
cherry gum, gum arable and (luince seed mucilage, 
and the properties of the sugar acids 

The publications by members of the Institute during 
the calonilar year 1930 included 1 book, 6 bulletins, 
46 research reports, and 44 other papers Sixteen 
U S patents and 13 foreign patents wore issued to 
fellowship Incumbent'S The total contributions to 
the literal me for the 19 years endcwl Jan ], 1931, have 
boon as follows 16 books, 101 bulletins 673 research 
reports, 893 other articles and 423 U S patents 
These publications are listeii in the Institute's Btbho 
graphic Builettn No 2 and its four supplemeuts 
The commencement of the constriu tion of the In 
stituto's new home is rofen-ed to as the most important 
event during the year covered by the repent Early 
in May 1930 it was decided that, as the jiresent two 
buildings of the institution aie inadecjuato for the 
immediate and future necils of it-s departments and 
industrial fellowships, a commodious modem struc 
ture would be built at the f ornor of Fifth and Bello 
held Avenues, Pittsbuigh The excavating woik, 
which was begun on Nov 5 was finishe<l in March 
and the foundation is now being c onstructed 

The new building, whu h will bo < omjileted in about 
two yearn will enable the Institute to expand groatly 
its leseanh facilities and activities in both puio and 
apphcsl aciciico The struct me which will be in the 
Ionic style will be built of gianitc and Indiana lime 
stone , it will be yilain but massive, and will bo sui 
rounded by 62 monolithic columns The propoitions 
of the building will bo approximately 100 ft by 276 
ft, and there will bo eight working floois 


Hydrography of Polar Seas 


J N the jouinal of the Inl'Cmational Council foi the 
Exploration of the Sea, for December 1930 
{Journal du Consed, vol 5 No 3, ]i 329), K Kre^ps 
and N Verjbinskaya of the Munnaii Marine Bio 
logical Station descube the rosuUs obtained on cniises 
made m the months of Marcli, May, September, 
and December along the meiidians 33'' 30' E anti 
38 E from the Murmau slioro to the ice maigin 
The waters showed the typical tvelo of the utilisation 
of phospiiates and nitiates by the phytoplanktcm iii 
the epiing and summer mouths and thoir legeneration 
in the winter The phytoplankton was, m this re 
search, estimated by oentiifugmg an alicpiot part of 
sea water, dissolving the contained diatoms in alcohol, 
and deteiTTumng the amount of chloiophyll piesent 
spcxjtro photometrically 

ITie region under survey is invaded by bianches of 
the North Cape cuiient of warm Atlantic drift w atei, 
the southernmost branch being the Murman c'urrent, 
and th(3 Franz Joseph brancli being m tho north 
^ interesting difference between the cycle of events 
m the cold polar waters and that in the wanner 
^lantic wator was brought out In May, m the 
Fvld Arc tie waters, an outburst of diatom flowenng 
already taken place and the siuTacc watc^rs down 
^ 26 metres showcMl a decrease in their mauunal salt 
^xintent, the Atlantic water, however, showed little 
j^Jferenco m its content of these salts from the sur 
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face to the l)Ottoin and there was as yet no sign of 
diatom growth In Sej^tc mbor thcie was little 
difference between the Arctic and Atlantic walei>, 
tho HUifave lavers all being dc pU'ted in jihosphato 
and nitrate ami the deeper la>ois iich, but the con- 
ditioiiH of ])hytoplankton piodiutiou wore leversed, 
thc^ Atlantic sniface watt 1*8 being now rn h in chloro 
J)hyll and the Arctic waters v* ry pooi 

It thus NCCTris tliat the cudbursl of p)iv toplankton 
m t)ie Atlantic water takes place latc'i than in the 
Arctic watei-H 3'he uitual leasoas foi this nffeud 
an inteiesting piohlem Jnwintci c omplete \ eitu al 
mixing had taken jilacci and thi jihosphates and 
nitiates had been tniicluMl from the siutace down 
waixls 1 n 1930 observ ations made be tween Marcli 28 
and April 11 showed no sign of the venial outburst in 
the Aictu wdtcMH 

With reference to tho udative nchiuss in nutrient 
sails the inshoio watcis weie the poorest the Arctic 
waters tlio richest the Atlantic water being not so 
rich as the cold The maximum wmtei vahies for 
phoMphetos woie in the neiglibourhood of 50 60 mgm 
PjOj per cubic metio In tlio same journal it is also 
intoiestmg to read of jihosphatc^ estimations made 
m southern polai seas by Johan T Ruud {tbui , 
|> 347) , heie in jilaces in tho Weddell Sea the read¬ 
ings lun up to 150 mgm p 205 \ui cubic metre at 
the surface 
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University and Educational Intelligence 

Oambbidoe — An election to the Sheepshanks 
Exhibition for proficiency in astronomy will be hold 
in the present torm Any member of the University 
under the standing of mrister of arts or, bemg a re¬ 
search student, under tlie standmg of doctor of 
philosophy may be a candidate for the exhibition 
The lioldor of the exhibition is required to engage m 
astrononucal research to the satisfaction of the Council 
of Trinity College Candidates are mviteil to send in 
their applications, before May 6 , to Prof htratton, 
Gonville and Cams College, stating their qualifications 
and claims and proposed course of iiatronomical re¬ 
search 

The Ceneral Board recommends (a) that a uni 
vorsity lectureship in pharmacology be established m 
the faculty of ineihcine os from Oct 1, 1030 , ( 6 ) that 
a university demonstiatorship he establisiie<i m the 
Department of Evpoiimeiital Psychology os from 
Oit 1, 1931 

Tlie following Syndicate has been ap])ouit 6 d to 
consider the moflical courses and examinations of the 
University and their lelations to courses and examma 
tions for the degree of BA the Vk e Chancellor, 
Prof H K Dean, Mr W Spens, Sir Humphry 
Rolleston, Di T b Hole, Di E D Adnan, Dr A E 
Clark Konnetly, Dr L A Borradaile, Prof J T 
Wilson, Prof T Barcroft, Mr H llurkill, and Mr H 
McCombie 

Edindukoh —Members of the University Court* 
Senatus, and General Council aiul a large body of 
students attended on Apiil 22 , in the Old College, a 
memorial service to the late Prof Lorrain Smith, 
professor of pathology sim e 1012 and dean ot the 
faculty of nuMlicine Tlie service was conducted by 
the dean of the fa< vilt> of divinity, Prof CHirtis, the 
text was read by the Vue Chancellor, Sir Thomas 
Holland, tmd Piof bamuel Alexander, of the Univer 
sity of MoiKliester, paid a tribute to the memory of 
Prof Lorrain bimth Kcpreaentatives attenr€x} from 
tlio Universities of Belfast, Manchester, pulge, 

Glasgow, and Aberdeen Bor*' 

London - Koddey Fletcher Warr ships, 

each of the value of 1250 a year for three have 

been awarded I to Mr H W Thompson, for a’' 8 tudy of 
the chemistry of the methyl and the cliloro nayihtha- 
lines, and to Margaiot Hill, for the contmuation of 
work m progress on the regulation of tho ovaiy, with 
special reference to the part played by the hormones 
of the anterior pituitary body 


fourth biennial conference of the World bexiera 
tion of Education Associations will be held at Denver, 
Colorado, on July 27-Aug 2 Of spi'cial interest is 
tho health section, which is active in promoting the 
health of children through the schools of the world 
Further mfonnation concerning the conference can be 
obtained from Miss S L Jean, 200 Fifth Avenue, 
New York 

An election will shortly be made to a Bayhss 
Starling Memorial Scholarship, founded by old students, 
friends, and admirers, m commompration of Sir William 
Bayhss and Prof E H Starling The scholar will be 
retjuired to follow a course of atucty approved by the 
Jodrell professor of jihysiology at Umversity Ckillege, 
London, involvmg a training In the prmciples of, 
and methods of research in, physiology and bio¬ 
chemistry Candidates must send their applications 
to the Secretary of University College not later than 
Friday, May 15 
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A PARTY of representatives of the universities * 
Great Britain were the ^ests of the^Pruauon Gover 
ment on April 19, at the State Opera House, Berfi 
The ]>arty naa been on a tour of mvestigation of f 
German university system The tour was organu 
at the instance of the International Relations Co 
mittee of the Association of Univertiity Teachers 
IS the second international tour that has been or« 
i«ed, the first having been to France in 1930 T 
objects in view are to collect data for a comparati 
study of umversity systems and to promote oont£ 
and CO operation between academic cirolea m Gre 
Britain and other countries Visits to Switzerl# 
an<l the United States of America are in contempla# 
Both m France and m Germany these visits r 
aroused wide and mtense mterest among ethic$ ^ 
authorities, who have received the parties with 
greatest cordiality and have offered the fullest foci | 
for mquiry into every aspect of thsir actmtios T 
can bo little doubt that in publishing detailed re| ^ 
i^f these investigations, the Association of Unive ^ 
Teachers is perfomung on important service both tc 
cause of higher education, especially in regard to un Qf 
sity development, and in furthenng mternational ui 
standing and goodwill, and that it may event 
result in tho establishment of some permanent w ^ 
of CO oiieration on the part of tlie umversities 
woild, which may create a forum for tho disc ^ 
of their common problems The Report on the J 
University bysteni, based on the 1930 visit to Fi 
may be obtainetl from Prof R Douglas Le 
^lionorary general secretary of the AssociatK 
University Teat hers, Umversity College Aberyst 

m) 


Birthdays and Research Centres 

May 3 , 1893 —Prof G P Thomson, F H S , professi 
of physics in the Imperial College of Science 
Technology a 

An attempt is bemg made by several workers r 
tho Imperial College to use the phenomenon of elec i 
diffraction as a tool to study the nature of sur ‘ 
layers, particularly those formed m the oorrosior 
metals It has been provetl that cathode rays, wh 
rofiected from a crystalline or miciocrystalUno surf a 
of known structure, form a <hffraction pattern whu 
depends on the crystal structure just like the patte 
formed by X rays Convbraely, the pattern gives i 
fonnation about an unknown structure The advai 
tage of usmg electrons instead of X rays is that tl 
former only penetrate a few molecules deep, and 
give information about the surface layer witl^r 
confusion by the bulk of tho solid ^ 

May 7 , 1886 —Prof H Habtbidoe, F R S , profea 
of physiology at St Bartholomew’s Hospif 
Meiucal College, Lonilon 

In conjunction with Dr Ranyard West, I ha 
been engaged on an investigation of oertmn asp^ 
of muscular tone We have found that tetan 
produced in animals by the removal of the par 
thyroid glands, may be temporarily relieved by t) 
administration of the drug curare Before gftto 
the curare, an animal may be lying on its aide irt 
its limb muscles m tome contraction, about half i 
hour after giving the curare, the animal may f 
running or eating in apparent normal health 

Since curare is used aa on arrow-head poise 
for producing paralysis and death, this * ourr 
tetany is a very unexpected phenomenon Wt 
investigating the matter further, as we hope 1 iv 
throw light not only on the mode of action of ai 
but also on the nature of tetany ^ ^ 
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etles and Academies. 

Londok 

-gical J tciti/, April 1 —Bernard Smith The 
TT-lakes of Bskdale, Miterdale, and Waadale, 
>erland , and the retreat of the loe during the 
n Glaciation ’ From a review of the available 
HioG m the north west of England it le concluded 
tho Great loe Ago m Cumberland and the Inah 
basin comprised at least three mam episodes 
paper is confined chiefly to the second—that of 
Mam Glaciation ’ The withdrawal of tho com 
' Irish Sea eind Lake Ehstnct ice towards the close 
episode is discussed, and it is concluded that the 
►etween the two loe sheets progressed north 
Insh Sea ice tending to shrink on one hand 
8 the sea baam westward and north westward, 
*ihe Lake District ice-—breakmg up into tongues 
laciers—tended to shrink north eastward and 
The stages m tho formation of tho lakes 
eir deposits are described, and the positions of 
fronts at different times are mdicat^ Of the 
8, special reference is drawn to beaches, especi 
jse fringing islands, to normal lake deltas, and 
nety referred to as ‘ scale deltas ’ — Rot Joseph 
The ‘ one hundred foot ’ raised beach between 
and Chichester Preetwich, m 1858, assumed 
16 foot raised beach at Brighton is represented 
00 foot raised beach west of Arundel Clement 
^*eemfl to accept this identification There is, 
% no proof, either of (1) any differential move 
b geiMM^rocesa of elevation, or (2) a fault 
^ I the twiriM|B8 that imght account for tho 
app levelfc^ Moreover, the ‘ rounded 

t cited by Prostwich as connectmg the two 
w of marine material, is almost certamly of 
“iiary age It seems safer to assume the presence 
wo stages of raised beach—a ‘ 100 foot ’ and a 
ot ’ beach Clement Reid appears really to sup 
his view when ho is considormg the different 
»f the Selsey deposits So also, more recently, 
-JO White Nevertheless, it must be noticed 
nere is, apjwently, no ascertained example of 
JO foot beach east, or of the 16-foot west, of the 
i Valley 

oyal Meteorological Society, April 16 —W D 
^er An analysis of the cold front over Egypt on 
7, 1&2& The usual autographic records of 
J, temperature, humidity, and pressure at Heho- 
s and Ismailia were us^, with records of tho 
cal temperature greuiient at the latter station 
''old air advanced, in the form of a wedge with 
^ above the surfewe of Ismaiha, but as a fiat 
, ) on the surface at Heliopolis —W H Pick 
»te on the relationship between fog and relative 
idity The fogs ocoumng at synoptic hours at 
ngton durmg the years 192^ and 1930 are ex- 
led. and it is shown that the majority of them 
- aooompamed by unsaturated air, as determmed 
eadmgs of the dry and wot bulb thermometers 
concurrent occurrence of unsaturated air is 
pendent of tho intensity of the fog, even the 
>nty of the very thick fogs being so accompomed 
; Jameson Temperature observations on Adam’s 
Ceylon Observations of temperature made at 
summit of Adam’s Peak, Ceylon, altitude 7360 feet, 
wenty three dajrs m January and February 1930, 
Hisoussed and conopared with simultaneous ob- 
»ns at Nuwora Eliya, a valley station at 6170 
fte mght temperatures showed the normal 
^ SB between a valley and a peak site During 
ia^ however, there was a shaip n»e of tempera- 
in the morning, lastmg until about 11 am , and 
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givmg much higher temperatures than might be 
expected at that altitude This was followed by a 
steady fall, until the constant night temperature was 
reached about 6 pm These day temperatures were 
probably due to mountain win<h3 converging up the 
Peak in the morning, and formmg cloud over it before 
midday—S P Wiltshire The correlation of weather 
conditions with outbreaks of potato blight The 
I present mvestigation heis been earned out to see if the 
correlation establishfxl by Dutch workers between the 
weather £ind bliglit outbreaks holds good in England, 
and the results obtained mdicato that while the 
requisite conditions occur more or less regularly before 
outbreaks, such conditions are nob mvariably followed 
by attacks of the disease The fact that outbreaks do 
not usually occur without tho weather requirements 
bemg fulhUod, though negative m character, appears 
to be of value m practice, and m the mtenaive seed 
potato growmg area of Friesland, where as many as 
ten sprays may be applied m a year, tho service hEis 
enabled the grower to wait with some degree of safety 
for appropriate weather conditions before spraying 

Paris 

Academy of Sciences, Mar 16—L Cayeux The 
epigenio origin of tho Jurassic dolomites of the 
Pyrenees The formation of these dolomites is a 
case of the general problem of tho dolomitisation 
of a limestone —H Vincent and L Velluz Tho 
cryptotoxic properties of the halogen substituted 
oitybenzoic acids The results of a systematic 
stidy of the eryptotoxio properties of the ohiorme, 
bromme, and lomiie derivations of salicylic acid 
Salicylic acid is from two to three times as active 
as its isomers, and sodium diiotlosahcylate possesses 
280 times the eryptotoxio activity of sodium salicyl¬ 
ate it also possesses antiseptic properties —C de 
La Vallde foussin Some extensions of the method 
of balayage of Fomcard and on the problem of Dirioh 
let —E Mathias The existence or non existence 
of lightniig en chapelet —Thomas Hunt Morgan 
was eJec corr eRpondant for the Section of Anatomy 
and Zot ^—Arnaud Denjoy Kiemann’s hypo 

thesis on /distribution of the zeros of |(a), related 
to tho th ) of probabilities —Paul Ldvy Some 
theorems enumerable probabilities —G Pfeiffer 
The construction of the general operator permutmg 
the mtervals of a Imoor auid homogeneous porticu 
differential equation of tho first order —E Kog- 
bethantz The suxnmability (G, 8) of developments 
accordmg to Hermite polynomials —Henri Mineur 
The dynamics of vanemle masses according to the 
laws of Newton and of Emstein — Mme E Chandon 
The mean depth of a canal calculated by means 
of the haj*monio constants of two stations —E 
Fichot Remarks on the preceding commiuuoation 
—L Brillouin —Elasticity, thermal agitation, and 
fusion of Bohds —Paul Anita u The realisation of a 
mercury vapour pump Description of construction, 
with a diagram, mode of workmg, and performance 
of a mercury vapour pump —Pierre Auger and 
Mile Thdrise Meyer The directions of emission of 
photoelectrons Experiments have been earned out 
with the Ka radiation of uranium, and the results 
compared with calculations based on Sommerfeld’s 
theory —Mile M Che not The phenomena of 
ropagation in ionised gases by disch^es of very 
igh frequency —Constantin Salceanu The magnetio 
rotatory polarisation of some higher homologuee of 
the or^^io fatty acids The acids studied were 
deoanoic, lauric, raynstic, palmitic, and iteano 
Perkm’s rule is only true as a first approximation, 
as systematic differences appear for the higher terms 
—Pierre Montagne The apphoation of a square 
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iliagram t<> the repniwentation and catculatton of the 
equilibuurn in tho ^^ater goB reaction —R Wurmscr 
and J Geloso The oxido-reduction potential of 
aoUitions of kIucoho—L Bull and Mile Suzanne 
Veil Tho kjnetir study of Liese^ang’s rings — 
Picon Puie cenviin sulphide Sterba^s method, the 
interaction of cerium oxide and hydrogen sulphule 
at a higlx temperature, gives a prmluct free from 
oxygen provided tho temperaturo is 1500''-1600^ C 
At HUXr (’ tho sulphide still contains 2 per cent of 
The pure siilpliide molts at 2200 *^ C' and 
IB stable at the melting point Tho reaction with 
carbon dioxide at 700 C is unusual, CojS 3 + 4 COa 
^ 2 C’e()j + 4CO 4^ —M Bourguel The formation 

of an mtomuHhate form in an acetylene transposition 
l^ie prolonged ac taai ol so<hmn amide at 0(.r-7tP C 
upon (‘(jHjC ==(. ( Ha gives a sodium derivative, 
from Hlufli tieatment witli dilute acid gives 
t’H, (’r C’H and an isomer which does not react 
with ammonia(al cupious chloride 1 his isomer ab¬ 
sorbs oxygen giving ( 3 H 5 CO CO CHg, and its com 
position IB undetermined —Henri Termier The 
discordaiicoH of tlie inoso an<l cono/oic senes in 
Central Moiooco and the Middle Atlas - L Ebl 6 and 
J Itii The values of the magnetic elements at tho 
Val fo\eux station (Seme et Oise) on Jan 1 , 19*11 
The only sj>eciHl point is tiio tJeai mertaae in the 
vertical component Tins has now tho same value 
as it had on Jan I, 1911, after having undergone in 
tho twenty year int-erval an oscillation < baractensed 
by a relative maximum m 1918 and two miiiana m 
1915 and 1920- N P P^ntcheff The proportion of 
krypt^m and xenon in some Bulgarian natural gases 
The Hpoctrophotomotnc method of Moureu and 
Lepape was usod in these detenninationB The 
results are in agieeraont with the astiophysical 
theory of Mouioii and I-enape Kal 6 Contribution 
to the morphological study of the stem of Triitcum 
tndgnre — P Vignon The teeth of the labrum of 
certain gasteropods with turbinated shell, and the 
lelations which they may develop with the varices — 
Mile Odette Tuzet The parabasal apjiaratus and 
the dictyosomoH in Heniera fumulariA ai tiipmm 
arid on sani^uinea — Maurice Piettre and is Celan 
Tho r61e ot the different cellular elei its in the 
mobilisation of the lipoids in the mam uy gland , 
Donna’s corpuscle —Maurice Lecamp Expenmontal 
duplications of the posterior limbs in the toad Algtes 
obfiiciricans—Ch Joyeux and J Pieri The hibor 
nation of the virus of Mediterranean exanthematic 
fever It is prove<l that Rhijitrephahut san^itneus 
can harbour tlie virus of this fever during tho winter, 
or foi at least the first part of the wint-er There are 
mdications that tho virus is attenuated by this hiber 
nation 

Genj»v A 

Society of Physics and Natural History, Nov 20 — 
Arnold Pictet The existence of two markmgs in 
guinoa pigs, one dominant, the other recessive In 
guinea pigs, the marking of the Ixidy is dominant m 
the monohybnd of uniform coloration, whilst the 
marking of the extremities is simply rocessivo These 
two monohybnd systems fit into each other to form 
a chhybnd system, so that the ho»*e<iity relations 
between the miifoim fur and the two kinds of meu-kings 
are governed by a double pair of mheritance factors — 
E Bo vie r Tho ammonites of ttie upper Smemunan 
of Champfroinier (French Jdra) The auttior gives a 
list of the ammonites from tlio Lias which he has 
collecteil et Champfromier From these the presence 
of tho three folftwmg OppeJ nones is inferred JCchto 
ceras rar%co9tatum zone, OryTiothceraa oxynotum zone, 
and Aeteroc^as cbtusum zone He then pomts out 
the differences observed between the sections of 
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Britisli authors and his results, as » 
value to be attachetl to the Btratigiat 
of the late S S Buckman —Henry 
optical activity of certain anth^acc e u%- 
By tho reduction of benzyloxan hro 'e ^ carot 
acid _ 7 i optically mactivo 7 ben 

anthmceiie carboxylic acid i« obtained Thir 
tends to piove the non existence of a medial Im 
between the atoms of carbon 9 and 10 of tho ani 
cone Its value as a ( racial tost, however, is dimini 
by tho fact that the inactivity of the 7 -be 
anthrai eue/t (aiboxylic acid thus obtained r 
not be due to the constitution of the acid itself, 
h) a lacemisation pioduce<l during tlie i-oductic 
R Wavre The axes t onnocteil with a fluid 
triteim of stabiJity Tho author shows at the 
that the central axes of inertia and tho axes com 
to the e<|UJvalent solids must be distinguiahei 
then points r)iit a general cnteiion of stabilitv 
relative ctj in librium from which lie deduces a 
titular cases the criteria of Pomcar 6 and Kelvin 
general method will be developed in a work o 
whole cjuestion —G Tiercy The dimensions 
terrestrial spheroid "^Phe author notes that the 
foi the terrestrial flattenmg 1/294 takes accoi 
the sec ond approximation, of all known measure 
whet her geodetic, processlonal or of the mean sup 
density of tho earth The author adopts tint 
although the geodetic iribtitutes admit others, 
1/297 Taking all known meaHiirements into a 
he derives the following values for the axes 
terrestrial spheroul, 

beim-major axis =5378 250 kilometres 
feomi minor axis—6365 566 kilometres 

Dec 4 —Jean Weigl 4 The work of removi 
trons Tho w ork which must bo supplied to tea 
electron from a metal is due, at least lu part 
electrostatic attraction of tho metal on this elc 
Thm problem is troate<l by tho method of nnagt 
the force thus cak ulated is t ailed tho force of the 11 
Tho author has studied these forces when the 
IS surrounded ( 1 ) by an mtmite dielectric, and ( 
a dielectric layer He has also considered the fl 
of linages in dielectric h from a general point of 
Tlieso theoretical results may be submitted to va 
experimental proofs suggested by the author — 
Rossier Tlie mdex of absolute colour and st 
statistics This study comprises the calculatio 
the difference, visual magnitude of a star minus 
bolometnc magnitude properties of tho mmir 
of the difference The application to the eye app 
to be fairly exact, especially for hot stars The 
portion of hot stars is higher than that given by v 
observations A difficulty m Russell’s evoK 
theory is thus ehmmat^ —Charles Jung 
albumin tuid globulin of the blood serum 
author’s experiments apjiear to prove that preci 
tion by sodium, sulphate in solution gracTualK 
creasing m concAtration gives globuluia m whicl 
nitrogen percentage also mcreases The fraction 
cipitated with the proportion 21 6 per cent d 
little from that precij!)dated by carbon dio 
according to the technique employed The avt 
mtrogen perrontage of the total globuhns is 14 f 
cent, which would lead to the factor 6 76 wlien d 
mining by nitrogen, admitting that the propoi 
of englobuhn ai^ the peeudo globubns vanes 
slightly — E Galfre The study of some elec 
chemical phenomena m metallic osteosynthesis 
a result of various researches on osteosynthesis, 
author has arrived at the conception that it is ele-* 
lytic phenomena which preponderate in oper 
failures Working with vanous pieces of pijot 
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jmaim li oompftrftbl« to other don^lexes of 
mtcm im* find, therefore, probably belor^ to 
KammSla epoch of ioneouB mtruaion—cT H 


Kammbla epoch of igneous mtruaion— <j H 
Vt^ham ']Ke Gasteromycetea of Austraiaaiai 
The PhaUaJiee (1) Following a diaoumion oon- 
tng the morpholep of the o^er, an aocoxmt is 
h of the development of three repreMitativea of 
genera, IthyphdOuBt and Dxetyophora 

actively A key to the genera is given, and the 
ties ocourrmg m this biologic region (five m aU) 
discussed m detail Gritioal not^ are appended 
o the geneno limits and to the specific characters 
he Ai^ralian representatives of this family A 
iplete synonymy of the species and genera under 
UBsion 18 appended — R Malloch Notes on 
strahon Diptera (27) This paper oontams a 
nplete catalc^e of the desonbed Australian species 
the family cSiloropid®, with a generic key to the 
family Cnloropin» and descriptions of thirteen 
V species, with notes on several deaenbed species, 
irvey of the characters of the family Miliohidse, 
1 a key to the Australian species of the genua 
vchteUoL and descriptions of two new species, cmd 
uotes on three recently described species of the 
1 EtUtlxa of the fe«iuly Tachmidfis 

Washington, D C 

mal Academy of Sciences (Pfoc , Vol 17, No 2, 
16) —^Henry Borsook and Howard M Wlne- 
den On the specific dynamic action of protein 
' urvey of recent experimental work, with rwerence 
the literature It is suggested that the specific 
lazmo action of protein parallels the course of 
rogen excretion and results from at leewt two pro- 
«se8, the work imposed on the kidney and the 
itabolism of the nitrogen and the carbon, the latter 
mg the specific dynamic action proper —Perry 
eny The Cahfomia earthouakes of Nov 28,1929, 
1 the surface layers of the earth m California 
ese two earthquakes were recorded by several 
tervatonee near the epicentre Both the direct and 
irect P waves were lUentifted, and a method allow- 
of the accurate calculation of the depth of focus 
s used The epicentre was at lat 37^* 31' N , long 
2' W , the focus was at a depth of 5 km , and 
granitic layer in the region is 20-26 km —Clyde E 
. Icr The mdependwice of dominant spotting and 
fisuve spottmg (‘ piebald *) m the house mouse — 

' C. Ramsperger and G Waddington The mter- 
rtation of the thermal decomposition of mtrous 
iide Data of all known unimolecular actions are 
dudod —Wilder D Bancroft and J B Rutsler, jr i 
vmible coagulation in living tissue (1) Intra- 
muB inj[eotionB of sodium thiocyanate solutions 
ng rabbits out of the unoorisciousness due to other, 
lytal, or morphine more rapidly than is normal, can 
3vent death from stiychnme or histamine, and can 
event anaphylactic shock m rabbits sensitised with 
g white sol Potassium salts cannot safely be sub 
tuted for sodium salts, because of their greater toxic 
tion. It IS considered that smoe sodium thiocyanate 
^ptises proteins, its effect is to counteract disturb 
o#s due to coagulation of nwrve protemS, this 
pporta Glaude Bernard’s view that anaesthesia is 
e to ooamlation of nerve colloids —Tracy Yerkes 
ibma« On the unified field theory (4) A oon- 
(eiation of the so-called geodesics of aiero length 
lioh give the hght tracks m the Einstem theory of 
witation—tsonard Carlitz The arithmetic of 
iynomials m a CMots field —Hasslsr Whitney (1) 
colouring of graphs —(2) Non-separable and 
graphs.—Francis 0 Murnaghan • The prut« 
^blJianpertnis. —A<D. Michal Notes on scalar ex- 
.iwul ci tooBOTM and properties of local oonjidinate^ 
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Tanganyika to the Cape, especially the ooimtry 
south of the Zambezi—in the ravines running 
down the sides of the mountains The finest 
paintmgs and the surfaces on which a number of 
pict ires are closely grouped one upon another 
are usually found in narrow gorges through which 
flow the more important streams The sites in 
the secondary gorges and on higher ground are less 
numerous and generally not so nch 
Stow's work does not include copies from all the 
areas in which paintings have been found, nor, as 
we have said, did he copy all the drawings in each 
shelter Nevertheless, his Fielection gives a nohly 
documented view of the rapestral pictonal art 
of the country m which ho worked The fauna 
figured 18 abundant and vaned All kinds of 
antelope are there—above all, the eland, which is 
figured so often as in the end to become stereo- 
typed Elephants are numerous, rhinoceros and 
hippopotamus rather rare , quaggas, zebra, and 
giraffe are not lackmg , of the smaller animals, 
baboons, jackals, hares, and boars appear occasion¬ 
ally only , among the carnivores, the hon and the 
leopard ore most frequent In the most recent 
paintmgs, oxen, sheep, and dogs, with Bantu herds¬ 
men, take a promment place and are well rendered 
The horse, which was introduced m the last 
century only, w less successful It is occasionally 
shown ridden by Europeans With the excep¬ 
tion of the ostnoh and the crane, birds are rare, 
but there is a number of serpents, principally the 
python As for fish, tortoises, and frogs, these 
appear only m the mythological scenes Insects, 
as well as vegetation, are seen only exceptionally 
However, it is to be noted, Rhodesia affords a 
number of examples of trees 

Man, l>oth sexes, and alone or in groups, apjiears 
in abundance, and engaged m all sorts of activities, 
hunting, dancing, fighting, running, and the like 
As a rule, the figures are nude, but some are 
clothed in skins, generally in recent paintmgs m 
which Bantus also appear, as well as domestic 
ammals—some of which are European domestic 
ammals Some of the figures have the head of a 
bird or a mammal, this occasionally m connexion 
with the chase, sometimes in connexion with the 
metamorphoses m which the Bushmen beheved 
No inanimate objects ore represented, if those which 
are bemg used by the human figures are excepted 
Nor IS there any attempt to represent the land¬ 
scape, unless this m^rpretation is to be placed on 
a number of dots which may be a fold or enclosure 
Once only a marsh is indicated Here also we 
must note that, m Rhodesia, marshes, rocks, and 
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rain are represented frequently Some sym - 
are compared by Miss Bleek with those w^ 
occur with such frequency in the rock-engrtfhe 
of the Vaal and the Orange River n- 

There can be no doubt, according to Miss ] sc 
that all these paintings are the work of the 
men Fifty years ago the surviving Bushmen 
claimed them os the work of their race FurtL 
they are not all contemporary While the old 
pictures of ammals are the best, those of m. 
attained greater accuracy os it became necessa 
to distmguish different races by a more exact 
sentation of thoir characteristics 

The colours employed by the artists are n „ 
all shades, yellow, brown, chocolate (ochre 
clay), black (charcoal), white (oxide of zinc), 
blue or blue-grey (phosphatic nodules from 
schist), and violet The pigments were ground 
Miss Lloyd remarks that m case of superpoaitu 
the older drawings are often dark red or yello 
a fact which she attributes to the more lasti 
qualities of these colours She has noted F 
the white of the polychromes tends to dis 
and that white is not used m the oldest p 
I cannot mention these observations 
making considerable reservations, as they u 
part, contrary to facts I have observed mj 
No doubt they are drawn from locabties c 
than those I have visited The subject is c 
which lequires for its complete elucidation a pr 
longed study, which it has not yet received 
any case, according to Miss Bleek, blue, rose, a 
violet are found only in the later pamtin, 
Further, Miss Bleek has observed, and herem p 
IS in agreement with me, that red figures are sup 
posed on black and vice versa The distribution 
colours m a figure is, as a rule, conventional, I 
occasionally naturalistic 
The sandstone of the shelters, which are not 
any great depth, is, according to Miss Bleek, m 
often than not fairly friable and scales readily 
would odd that elsewhere it is far more resista 
The figures often blend mto the background Tj 
does not come out m Stow's reproductions, wht 
the background is conventional There are al 
pamtings in mohes apart and on isolated blool 
The greater number of the pamtings are at 
medium height The best preserved are fou 
towards the top, where they are out of the ret o 
pf the rubbing of cattle Trees and veget** j© 
where there are any, have exercised a pr< thos 
influence tissu 

How old are the most recent of these pai tomy 
The extinction of the Bushmen may be pit mnj 
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nety years ago m the region of Queenstown, at 
^hty near Barkly, amd at sixty in the Orange Free 
s^e and Basutoland That they knew and under- 
Kxl that the subjects painted were scenes in 
history of their own race is established by the 
lowmg facts Stow showed some of hia copies 
the aged members of a Bushman family They 
eclared, not without emotion, that one was a 
opresentation of a dance of their tribe, and they 
^produced it with appropriate song accompani- 
nent In 1870-76, Dr W H I Bleek and Miss 
C Lloyd, after learning the language of the 
ihmen of whom they were in charge, showed 
m Stow’s drawings, and obtained from thorn an 
planation of them and an assurance that they 
w the work of their race Many of the mythical 
i mythological explanations winch appear here 
ith the plates are derived from this source and 
arow a curious light on Bushman behefs It was 
t about this time that Orpon obtained his in- 
irmation , and it was about 1880 that Maluti, the 
artist of the Bushman tribe, was killed at 
jtte Bergen Colonial Native Reserve, when he 
carrying in his bolt little horn pots each oon- 
*Jiing a different coloured pamt Naturally, the 
ashmen of the Kalahan, where there are no 
jcks, are ignorant of the art, as are also those who 
ive been able to survive in captivity or in de 
ising conditions In any case, between 1878-80 
id 19K> the folk lore of the race has become quite 
tinct among the survivors around Pneska 
ITiat some of the paintings are not older than 
le last century is certain There are some which 
low Bantus, the date of whose arrival in certain 
teas can be fixed with certainty There are 
pers which represent Europeans dressed m the 
;stume of the time of Queen Victoria But it is 
ident that there are some—and those a consider- 
le number—which are much older At Invani, 
IT Queenstown, Stow noted five layers of pamt- 
.8 superimposed, and as he had learned that the 
^hmen did not cover the work of an artist as 
ng 08 his memory persisted, he concluded that 
us would give an age of about 600 years for the 
dest of the paintings There are some which 
le certainly earher, but Miss Bleek is unable to 
^d any ontenon which will es|iablish this as 
oved fact She is of the opim<m that the dis- 
egration of the rock would nc® adnut of the 
'»watio*a of pointings of any \evy great age 
^ es she think it would be pot \e to rely on 
fence of degeneration m ti ]irt towards 
f , for there are excellent exu Aples among^ 
f' jst recent pamtmgs, and poo^ among the 
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most ancient Large polychrome figures of ammals 
are obhterated by monochromes, or the reverse, 
there are horses among the polychromes, and mono¬ 
chromes occur at all stages, although the red 
orange, offering greater resistance as they po^setf 
more lastmg quahtioa, are among the most ancu nt 

I should bke to add a few words on the points 
laised in the preceding paragraph While it; ’is 
true that there are certain rocks wluisb dismtograV* 
rapidly, there are others which show as much 
power of resistance as those of the rock shelters of 
eastern Spain, which are of palooolithic date, and 
of which the paintings show much the same ap¬ 
pearance of foBBihsation as they do in tins region 
There are many among these ancient pamtmgs 
which can be seen only when they are wet I am, 
therefore, of the opinion that many are much older 
than Mibb Bleek thinks Even if the white Iobcs 
its brilliance, it is still there On some of the 
oldest of the pictorial sites in Rliodesia there are 
whites, and I have seen them in the Orange Free 
State and at Queenstown I think that, after 
long, patient, and widely extended study, it may 
be possible to arrive at some defimte coiu lusion as 
to the relative age and clironology of the South 
African art of rock pamting Relying on my ex 
penence in Europe, I have attempted certain pro 
visional suggestions based upon what I was a' 
to see during my stay m South Afnca I am n 
the less convinced that the work has still 
done, and that it will be a long business F 
I am sure that Stow’s reproductions for t» 
part belong to a relatively late stage—perhu^ 
indeed, very late The investigation would have 
to proceed by the study of large natural regions, 
rather as Mr Burkitt and, more recently, Dr L 
Frobenius have done 

Miss Bleek has devoted considerable space to the 
Bushmen race, the only race she considers to have 
a gift for pic tonal art Before the arrival of the 
European, they were bounded on the west by the 
Hottentot and on the north and east by the Bantu 
races, with whom they were engaged in warfare 
Although they belonged to one laee, they were 
differentiated in their languages, their behefs, and 
their customs I would add that, so far as is 
indicated by the fine models from life m the Cape 
Town Museum, they showed appreciable differences 
in physical character For example, steatopygia 
does not appear m the southern group Miss Bleek 
affirms positively that there were not only several 
languages, but also several groups of languages, 
which does not seem to fit m with a strict unity 

The Bushmen lived near water-holes, in groups 
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sets out to give a clear explanation of the impbca 
tionB underlying the new theory Thia he doea, not 
merely by the routine of mathematics developed for 
the solution of problems, but by a detailed dis¬ 
cussion of important Gedankenfjcpenmente which 
provide good illustrations of the operation and 
range of the ‘ uncertainty principle ' and bring out 
very clearly aic of the mam points of philosophical 
inoerest associated with the now ideas This is that 
it 18 necessary oitlier to abandon the classical con 
ception of (ausahty in apace time descriptions of 
mioroHcopio phenomena, or to retain the principle 
of causality at the expense of the space time 
descnption, substituting for it a mathematical 
description not in space and time 

This book should be read by all inte^’ested in 
modern phj'Sics, especially as it is written by one of 
the pioneers of the new theory 

(3) These two volumes by Prof Leon BriUouin on 
the quantum theory are written with a lucidity of 
expression which is characteristic of the author, 
and they contain a mass of detail on statistical 
theories about which there has recently been no 
thing less than a revolution in thought 

The eaihor oliapters of the first volume are de i 
voted to a consideration of the flassical theory of 
radiation and to the old form of the quant um theory 
Apart from the intrinsic value of the subject matter, 
it 18 an excellent introduction to the newer work, 
and IS written in the light of the recent advances 
Fioni these carher chapters we pass to the rcHient 
developments duo to Bose, Einstein, Forim, and 
Dirac with applications to radiation and to the 
theory of gases 

In the second volume the first chapter deals with 
the interesting examples afforded by the study of 
electrons in metals to the now theory The modem 
theory of electrical and thermal conductivity, of 
the Peltier and Richardson effects, and of con 
tact potential are among the fasematmg problems 
treated One chapter is devoted to the evaluation 
of electronic mean free path, and in another the 
treatment of the degenerate electron gas is given 
A glance at the table of contents will show that 
these are merely a few examples of the subject 
matter The present position of the modern 
electron theory of metals is such os to awake 
optimism concerning its future The treatment of 
these problems by the new methods should arouse 
the interest of the teacher, who can confidently 
introduce them to his students, and as advance 
along these lines is rapid, the research worker must 
keep abreast of these developments For both pur¬ 
poses these volumes are to be recommended 
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Ethnofogiacher Anzeiger Jahreabtblxographte und 
Bffickt aber die vdlkerkuruUiche Literatur Her- 
ausgegebon von M Heydrioh Band 2, Heft 4 
Pp 129 200 (Stuttgart E Schweizerbart’sche 
Vcrlagsbuchhandlung (Erwin Nagele) GmbH, 
1930 ) 9 40 gold marks 

In the bibliography of which this is a part, it is 
proposed to cover the hterature of ethnography, 
including folk loro and rehgion, from 1924 to 1930, 
in three volumes Bihhographical work m anthro¬ 
pology, now more than ever, is a serious under¬ 
taking Here, for example, in dealing with one 
section of the science only, though certainly the 
largest, there are more than a thousand entries to 
cover part only of Africa—from “ Lequeux ” to the 
end—and a part of Eurojie—dowm to “ Pallin ” 
under ‘'Fmno Ugnau Peoples ”, near, though not 
quite at, the end of the main heading Even within 
these limits, the entries are not complete—Enghsh 
hti^raturc is not too well represented, especially 
under Africa, and the years 1926 and 1927 only are 
(overed A few entnea are archeeologioal rather 
than ethnographical A very useful feature of the 
publication is that some less accessible contribu¬ 
tions to anthropological hterature, especially those 
appearmg in the eastern European languages, are 
abstracted 

Each mam heading of the bibliography has been 
onti listed to one or more experts for purposes of 
compilation Bibliographical work, however, in 
anthropology more than in any other science (except 
perhaps zoology), demands international co opera 
turn if it IS to be anything like complete There are 
at present m existence a numlier of bibbographies 
Foi the most part, each one deals with some single 
aspect of the science But even So, these specialist 
bibliographies overlap at times, and none of them 
IS complete Since the International Catalogue of 
Scientific Liteiature ceased pubhcation m 1914, no 
attempt has been possible in the direction of a fuJ> 
and adequately complete bibliography of anthro 
pology as a whole It is a matter which might well 
engage the attention of the Committee for Intel¬ 
lectual Oo-operation under the League of Nations 

Biology for Schools a Textbook suitable far School 
( 'ertificaie and similar Examinations ^ Dr E 
R iSpratt and A V Spratt (School Examma 
tion Senes ) Pp vm + 403 (London Univer¬ 
sity Tutorial IVess, Ltd , 1931 ) 4 j? M 

The demand for school text books of biology is still 
small when compared with that for text-books m 
almost any of the generally reoogmsed subjects of 
the ournculum It is then a matter for oomphment 
to the publisher who can prcxiuce a book of more 
than four hundred pages, well bound, well pnnted, 
and contaming an average of more than one illus¬ 
tration per page, for the modest pnee of 4s fid 
The authors have compiled a very considerable' 
amount of useful information, and many of the 
ongmal drawings (especially those of floral struotfiee) 
are admirably executed 

At the same time, there appears to have been 
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little tune or opportunity for revision of the text, 
so that a number of corrections will be req uired m a 
subsequent edition There is no acknowledgment, 
in the preface, of borrowed illustrations , and 
though a certain number of these are acknowledged 
in the text, there remain a few which are not For 
example. Fig 19 is scarcely distinguishable from 
that of the same subject (mustard seedlings) by 
Sachs Fig 196 bears an equally close resemblance 
to that of the lungs in Thornton’s “ Physiology ”, 
whde m Fig 216 one recognises the old familiar 
BMtty frog from Sir Arthur Thomson’s Outlines 
of iloology ” Among the original drawmgs which 
will require correction are Figs 168, 221, 232, 246, 
and 301 A number of errors also creep the 
text For example, the experiment on p 36 con¬ 
cludes with the word ‘‘ absorbed ” where “ tran¬ 
spired ” IB presumably intended, the description 
(as well as the illustration) of the trout on p 232 
will give pain to any honest angler—” scales of 
calcium carbonate, commonly called chalk ”, is only 
part of the heresy These lapses will, however, be 
easier to rectify than a tendency which runs 
throughout the book to hurry from description to 
description, without a pause to consider or to sum¬ 
marise the brood principles involved 

The Prc^cluxtl Dog Book vnih Chapters on the 
Authentic History of all Varieties hitherto unpub- 
hshed, and a Veterinary Guide and Dosage Sedion^ 
and Information on Advertising and on Exporting 
to all parts of the World , a ComprehenMve Work 
dealing mth the Buying, Setting, Breeding, Show¬ 
ing, Care and Feeding of the Dog By Edward C 
Ash Pp xxxu 4- 343 + 44 plates (London 
Simpkin Marshall, Ltd , 1930 ) 21s net 
It is four years since we had the pleasure of review¬ 
ing Mr Edward Ash’s magnificent and encyclo- 
peedic work, “Dogs their History and Develop¬ 
ment ”, and it 18 a pleasure to receive another work 
on the same subject from his able pen 
^ The present book covers, to a great extent, the 
same ground os his former one, but in a very much 
shorter and more concise manner In addition to 
a senes of excellent descnptions of the vanous 
breeds of to-day, with their histones, there are 
sections which de^ with the care and management 
of kennels m general and their inmates, teth m 
sickness and m health For those taking up dog¬ 
breeding as a hobby or a career, there are invaluable 
chapters dealing with the transport and export of 
dogs to foreign countries, with quarantine rogula- 
tiona at home emd abroad, and the latest possible 
information regarding the showing of dogs m every 
country in the world 

The book is profusely illustrated with a senes of 
beautiful plates These fall mto two groups which 
^onn an mteresting and instructive contrast One 
group consists of the dogs of yesterday, which 
moludp not only the dogs of the past century but 
ideo dogs from the very bemnmng of thmgs The 
second group is composed entirely of the best 
specimens of the dogs of to-day « 

Mr Ash has coUeoted together in this Work a 
thousand and one items of i^ormation about*" dogs 
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m general, which should be of the utmost value to 
anyone oonoemed m the breeding and exhibition 
of these animals To the dog lover and student of 
history, also, the book should be of the greatest 
value and interest ^ 

The Ckigin and Growth of Relxgwm Fads and 
Theories By Prof W Sch*_nidt Translated 
from the ongmal German by Prof F ^-Rose 
Pp XVI + 302 (London Methue \Co, 
Ltd , 1931 ) I5s net Y 

It was a happy idea that urged Pater o 

write this manual for the comparative L \ 

religions, and a still happier one that pr< 

Prof Rose to translate it into English 
based on notes for a year’s course of the auth 
lectures and covers the history of the subje^ 
sketches the vanous theones, movements, am 
schools, and gives a bnef account of the religions 
in the order of thoir appearance A book of this 
kind was badly needed, especially for students m 
England, where ideas about method are apt to be 
a little nebulous, and where, perhaps, too little 
attention has been paid to development m theory 
on the Continent 

Pater Schmidt has based his exposition on his 
great work “Ursprung dor Gottesidee”, still in 
course of pubhcation, and his (riticism, especially 
of Tylor and the English ammists and pre ammists, 
is onentated in accordance with his views on 
the priority of the belief in ‘ high gods ’ He is 
less than respectful to the English ‘ diffusionist ’ 
school It IB evident that the author is not fully 
acquainted with the movement of anthropological 
thought m England and does not understand the 
various ways in which it develops The tone of 
his criticism of Tylor’s alleged silence on the 
subject of ‘ high gods ’ is unworthy While his 
health lasted, Tylor neither ignored nor attempted 
to burke criticism of his views , but he did not 
rush into print Unfortunately, the same tone 
appears, if not so pronouncetl, in Father Schmidt’s 
criticism of ‘ Protestant ’ anthropologists The 
only appropriate reply is a in quoque In neither 
case is the cause of science advanced Some of 
the excellent notes added by Prof Rose here serve 
to palliate the defects 

Intermediate Mechanics Dynamics By D 
Humphrey (Longmans’ Modem Mathematical 
Senes) Pp x+382 (London, New York and 
Toronto Longmans, Green and Co , Ltd , 1930 ) 
10 s 6d 


Thb author of this book has set out to fill, in the 
case of dynamics, the gap that often exists between 
the normal eemor school course and scholarship 
work in a subject, and he has succeeded admirably, 
though, m view of the fact that he does not hesitate 
to use the methods of the calculus whenever they 
are helpful, the detailed proof that 60 m /hr =»88 
ft/sec seems somewhat outside the scope of the 
book The arrangement is generally good, and the 
argument clear, the examples are plentiful and 
well graded, in many cases bemg aooompamed by 
excellent notes as to appropnate methods or special 
difficulties 
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Letters to the Editor 

[The Editfjr dots not hold htmselj rcs^mnsihle for 
opinions ejcpresstd his correspondtnis Neither 
can ht\ undcrUiki t/ ret unit to correspond with 

the nypters of rejected inanuscripts intendcAl Jor this 
or any other part of Nature No notice is taken 
of qnoni/rnous eommuni cations ] 

Cy Nature of Certain Potato Viruses of 

f the Mosaic Group 

/ somo expel I merits on the tiansmission of a 

' (O^iK vHUH to tobacco rcvfaUd tho curious 

t net (lie and aphis (Myziis persiccv) inoculation 
tivtly, from tho same mosaic affcycled potatt) 
it i>iOflute<l m tobacco symptoms chai act eristic 
lie method of infection ^ The diHoaso piodutcxl by 
le Ilf tsllo lots since bc>on shown to be a complex* the 
oiiHiittmnt vuuHt.s of which foi the sake of claiilv 
will be retf irtnl to as jc and i/, wht jr itpiesc*nts thti 
viiiis which forms in tobacco double concentiit iings 
with a ceiilial spot hereinafter itft'rrtd to as ‘ring 
spot’* and i/ u'pitsentH tlio aphis hoim viius the 
svunptomH of whit h takci the form of a daikomng of 
t)ie gittm colour of tho tiHsucs along the veins 

Ihis pin nornt non has formed tho basis of fuithoi 
studios can ltd on suit t' tliat tunc* and tho following 
facts which havo bet^n elucidated seem woilhv of 
retold Ii> the dtvelojimeiit of a tochtu<{ue of virus 
isolation tiom a complex witlim the living plant mucii 
twidence has httn accumulated that teitain potatc^ 
viruHts of the mosaic gioup aio not single c ntitic s but i 
are composite m c liaractcu This is true of the follow 
ing, among othoi*s—a mosaic fiorn Airan Victory 
])otato a crinkle from Myatt s Ashloaf, a stic^ak 
c allied witiiout sym])toms b\ I p to date, and a stieiik 
also caiiicHl hv I)i Veinon All these diseases luivc 
ht ell sejiaratcd into thou c onstituont viuises by moans 
oi the tochnu|uc which will now lie briefly oullined 
The methods of virus isolal ion used m these stiiclics 
fall into three groups, and sc partition was tlTtcUd in 
the follow mg way s 

(1) I^y utilising a selective relationship which exists 
he twix n the aphis vtctor Myzus pcrstirr and the 
tobaect) plant 

(2) Jiy the usi^ of what may hc^ called ‘ filter ’ plants 
A comparative study of the host range of tho single 
vuUH {i/)t isolated by means of tbo insoet and of tlu 
\ 11 UH (om])k>x (j- f I/), levcalc d tbo tact that thcieweie 
KevcTul plants which won’! suscejitihlo to tho nngsfiot 
virus (j’) hut wcio losistant to the aphis tiansinitted 
V iiuH (f/) Jills fac t sugge sted tho poKsibiiity of usmg 
eeitain of tlu so plants as fiiteis, ancl expeiiiru nt has 
shown that passage^ of tho wliole complex {jJ + 2/) 
througli sUcJi plants removes the ajihis caiiic^d vims 
(y) lhat t>io viiUM y la actually reniovtxl by this 
pi'ocesR is shown by the analysis and synthesiH of the 
complex fnM|uoritly cairied out, and by the fact that 
the aphis cannot pick up the vmis y from a rmgwpot 
resulting from ptvsHAge of the complex through one of 
these filter plants 

It should pel haps he pointed out that successful 
filtration by means of thc'so jilants is dejxindont upon 
the neecile scratch methoci of infection, grafting trans 
mits the whole eomjdox Examples of plants huh 
ceplible to tho vims y isolat^J by means of the aphis 
are Hyoscyamiis sp , tomato, and Solanum nt^trum , anci 
of the ‘ hlter ’ ])lants resistant to this vims. Datura 
stramoninm and StAanum dulcamara among others 
All are susceptible to the ringst^ot virus x 

(3) By takmg advant 64 ?e ol the unequal rates of 
movement of the constituent viruses within the plant 
host 4^) At the moment of developitient of primary ^ 
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symptoms in the young pliant inoculated with the 
virus complex (6) In the ageing plant 

By moans of this technique it has been possible to 
annlyHc^ in the tobacco plant tlio virus complexes mto 
their constituent viiusos and then to synthesise them 
Thus, needle inoculation to tobewco from a streak 
carrying U]) to date ])otato prochic ed a virulent disease 
characteiised by gross lesions and severe necrosis of 
the veins w ith no sign of i mgs, while aphis transmission 
fiom the same plant jiroduced in tobacco the disease 
/y, with the chaioctenstic darkening of the green 
coloui of tho tissues along the veins On passage of 
the necrotic complex through one of the filter plants 
referred to back to toliacco agam, the disease took on 
a ringspot form with numbers of clearly defined double 
concentric lings, each with a central spot , there was 
no general ne< rosis The primary symptoms of this 
disease take the form of double rings upon the in 
o( ulated leaf Now, to a number of tobacco plants 
showing this imgspot was aildeil the virus y, which 
ha<l been isolateil from the complex by means of the 
ajdus After the usual uk uhation })enod the piimaiy 
Hymptoms pecuhai to the aiihis transmitted virus (j/) 
appeared , following rapidly upon this, the ruigs lost 
their regular outline, bi came filled up and degenerated 
mto iiiigiilai necrotic lesions, while a severe necrosis 
of the veins developcxl In a short tune the symptom 
pi( tuH was identical m every reH})ect with that of the 
necrotic disease before t he separation had been effect eii 
Kurthir paswage througli the filter fdants again }>ro 
du(e<l tho imgsjiot disease, while the addition to this 
of the aphis cam eel virus {y) once more I’estored tho 
virulent net rotic picture 

While the majority of the diseases studied are 
shown by these methods to contain two constituent 
vimsiM, there is evuierui^ of a third constitiif nt occur 
ling notably in a stroak and aciinklo Thoioare also 
(dtam oases where only one viitis can he isolated, 
at all events hv the pn st nt t<()mu|ue, and lure it la 
leaHoiiable to sup}>osc that the disease is a single entity 
As legaids the (pitstiori of the non transmission by 
the aphis, of the ringspot disease produced in tobacco 
by iieedlo inoculation witli these jiotato viiuses, the 
obvious exjilanation is that the aphis is the selective 
ag< nt and jucka up one constituent onl> of tlie (omplex 
riiero IS however, some evidt iice winch suggests that 
this is not tbo conoct explanation, but that thetobac eo 
plant itself plavs a part as the selective factor It is 
hoped b) settle this i|ueHtion ilunng the coming season 
Finally to avoid confusion, it is necessary to stat*© 
that the imgspot discRsos refeired to heie are quite 
distim t from one or more nngH{)ot diseases which 
affect the tobacc o plant in Nature * There appears to 
lie no record of the experimental ringspots and necrotic 
diseases, hero dealt with, affecting tobacco in Natuie, 
a fact probably (onneoted with the selective relation 
ship existing between aphis veotoi and tobacco plant 
It IS of interest to lecord that Valleau and Johnson, 
m a paper recently received,® havo also suggesteil the 
possibility that Datura stramoniumt one of the ‘ filter ’ 
plants used m these studies, is resistant to a disease 
in tobacco called ‘ vembamling * by Valleau Thia 
vembarulmg occurs naturally m the tobacco fields of 
Kentucky and is presumably identical with the aphis- 
borne VIU 18 (v) originating in potatoes 

It IS evident that future work upon these potato 
V 11 U 8 diaeases must take oognisanoe of their composite' 
nature Kenneth M Smith 

Potato Vii-us Research Station, 

School of Agriculture, 

Umveraity of Cambridge, Apnl 7 

' ilnn Appl , 16, Noa 1,3 

■ Siiiltli Ann Appl Btol , 18 No 1 Wlngard, Jour Afndc M** * 
37, No S 

* Kentucky Ayric fSJcp Stat Bull , SOfl 
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Anomalous X-Ray Diffraction Intensities 

Thh accompanying photographs (Fig 1) show an 
mteiestmg example of a case wheie the relative 
intensities of the lines m any X ray spectrum may 
vary without a corresponding change in atomic 
arrangement They are Debye photographs of 
chromuim plated wires obtained imdor different 
conditions of olectro<leposition It is seen at once 
that the intensity of the middle line, the (200) re¬ 
flection, in comparison with that of the other two 
lines, the (110) and (211), is as strong as normally it 
should bo m the t^p jihotograph In the socon<l 
hotograph it has become relatively weak In the 
ottom photograph it has disappearefl entirely 
These intensity changes could bo explaine<l in 
various ways if foreign att>ms capable of scattering 
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X rays weie present to any extent in the deposits 
The point of this case, however, is that ttie metal is 
apparently free fiom such impuntus Photogiaphs 
taken on larger hlrns failed to reveal any aiipiotiablt 
oiientatioii of the grams 'Phe pi-esence of lattice 
distortion which also might cause the effect, was 
considered unlikely because the yallies of the spacings 
were found to be constant and ei^ual to those usually 
accepted for chromium 

The piobublo ex]ilanatioii follows from the work 
of Lauo on X ray reflection from crystals of a sub 
microscopic onler of magnitude The exc essive 
breadth of the lines m the photographs shows that 
the deposits are composed of such very small c rystal 
Iites If those crystals arc shaped haphazaidly and 
do not exhibit a preferential habit, all the lines should 
bo broadened m the regular way reciuired by Laue’s 
ecpiations, the broadening lieing normally larger as 
the glancing angles me i^ease But if a inajuritv of 
the ciystals develop a jiarticulai foim, a flat plate 
like sliape, for example, or a needle like sliape, then 
certain sets of planes contain fewer reflecting com 
jionents, and the resolving power of those? planes, in 
comparison with the others, will decrease until in 
time they will not produce a sfiectral line of any 
degree of visibility This apparently is what has 
hapjKsned in the cose of the (200) line m the photo 
graphs The relative intensities are influenced by 
the shape of the crystallites 

It IS interesting also to note that the type of 
chromium plating which showed the above effect 
appeared to bo tne one characterised by a brilliant 
lustre The grey matt type of deposit gave a normal 
intensity distribution Tne full results of the X ray 
study of chromium deposits it is hoped to publish 
elsewhere 

Fmally, m view of the f€u;t that the effect docura 
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with a pure substance, it would seem that the deduc 
tion of atomic struc ture from the relative intensities 
of the hues on a powder photograph, when the material 
IS in a fine state of subdivision, must be attended 
with one more i ompheatum W A Wood 

Physics Department, 

National Physical Laboratory, 

Teddington, Muidlesex, 

Mar 10 


Properties of Dielectrics in Electric Fields 

The issue of Natuuf of Jan 3 contained a letter 
from Mr A Morns Thomas, of the Bntish Electrical 
and Allied Jndubtiies Resciarch Aswiciation, in which, 
while agreeing generally with the juinciples in my 
Ic^ttei m Natukk of Nov 22 last, he iiointcxl out that 
the tenn ‘ permittivity ’ is fi'equently uscxl now msteafl 
of ‘dielectiic constant* 

I was not imawaio of this when wilting originally , 
but the tenn ‘ peimittivity * was pioposcxl by Hcavi 
Side befoie the cit (tri< al natme ot matter was dis 
fovorcxl, and while answc i mg his immediate pmpose, 
it HLiggests that the action ot the fa Id is through the 
choIcHtiic, while moiloni krvowIcMlgc shows that it is 
diiectly on the opjxisite charges constituting the 
molecules of the dielectiic 

Again, modem woik shows also that what is called 
‘ capar ity ’ may aiiso from at Icjost thiee different 
r auses, which cannot propoily bo all i oinpichended 
under one term, oxr e])t foi special })iirpo8t?H Iii two 
communications to the P/??/ Mag (May 1924 and 
Tan 1926) 1 showrd that MaxwelFs law was true m 
the case of 11 out of the 19 non metallic dements of 
which the value of t was known, including tliosc most 
impoilnut, and that the same almost cmtaiuly would 
apply to, at any late, 6 of the icmamder The 
gieatcwt deviation from e((uahty was about 10 per 
cent 

On the other hand, for many huhstanecH, com 
pounds foiTued of the above elements, the lelative 
\ahu?s of e and N* widely diffoi 

As to this, it IS now gcneially n(cei>ted that atoms 
and molet ulcs can be riivided into two c lasses 

(1) No?) Polar —In this class, m an outside field 
there IS jopulsion of the nui leus and attraction of the 
electrons hut no tendency to ot lontation Debye calls 
this the ‘distortion’, it is small and any dissipation 
of energy accompanying it is small also It agrees 
appioximately with the sf^uarc of the n fiactive index 

(2) Polfir —In numerous cases the jiositive and 
negative charges of the molecules are not symmetric- 
ally situated m an outside held thus, m addition to 
distoition, they have a moment and tend to be rotated 
and oriented m line with the hold The capacity of 
tile system is thus mcieaseil This ty)>c of rapacity, 
unlike the rlistortioual foim, ls affected by change of 
temperature, falling os the tcmpoiature is raistd and 
also by incicase of fiequency 

Both these forms of capacity are clue to direct action 
between the field and the mass of the moloc'ules t>f the 
substance acted on There is, howo\ei, a third fcjrm 
of capacity lorm usually exist m small quantities 
m dielectrics and constitute polar molecules of the 
strongest type, with the addition that one pole w 
stronger than the other, thus, besides orientation, 
there is a direct pull on the stronger pole of the ion 
in the direction of the opposite electrode of the field 
Tlius the cajiooity of the system is again mcreased, 
and at low froriuencias this increase may bo very laim 

In this latter foi*m of capacity the action of the 
field IS on inclusions of electrolytic type, the molecules 
of which are scattered through the dielectric, and not 
on the mass of the molecules of the dielectric itself, 
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aa in the two former casoH Thus measurement of 
capacity at a given frefjaency may contain all the 
above coniponontH In any case, by drying or 
punhcation, it is nocesnary to get nd of, or reduce to a 
small percentage, the third form of capacity before the 
other two can be confidently isolated 

For technical puijxiBcs it is often immaterial to 
distinguish between the first two fonns of cajiaoity, 
provniod the third form can be re<luced sufficiently far 
But measurement and separation of the first two 
forms ifl 0]>enuig up a new chapter m the study of tho 
attributes of non inetallje matter itself 

Tile connexion between the properties of matter 
in an outside field and its other physical propertiw, 
however, ik not directly through the specifio oapew^ity 
or porrnittivdy, but through tho attraction set up 
between the field and the dielectric, as the result of 
whicli tho energy m stored, tlio relative value of which 

was sliown by Boltzmann to be oiiual to —, 

This value must again be < orrectcxl for the mole¬ 
cular attraction, which should thon be a faiily diieet 
measure of tho interatoinic attraction after allowance 
IS made for polarity 

At piesont there is no suitable name for this an 
portant quantity, which is closdy connected with 
cohesion and other physical proportios of matter (see 
the above Phil Mag communication, etc ), noi foi the 
other forms of capacity mentioned above Tho fime 
IS arriving when it is very desirable that the whole 
subject of dielectric nomenclature should receive 
consideration 

This letter is rather belatcxl, but I have been unwell 
and unable to takf? uji tho correspondence sooner 

G L Addekurooke 

35 Holland Villas Roa<l, 

Kensington, W 14, 

April 7 


Tho Electrical Layers of the Atmosphere 

Pbof MifLiKAN has rocentiv directcnl attention to 
a remarkable projieity of cosmic rays, m Ins presi 
dent ml address to the Amonoan Association foi tho 
Advancement of bcionc o, at Cleveland ^ Ho obseivecl 
that “ somewhere in the atmosphere below a height 
of 15 5 km tho mtensity of tho ionisation within 
a closed vessel exjiosoil to tho rays goes through a 
maximum, and then decreases ” 

Unfortiuiatelv, Pi of Millikan did not connect thm 
behaviour with other data which apjiear to bo closely 
associat<jd with it In 1925 I directeil attention to 
the fact tliat three different phenomena pointed to 
the conclusion that tho atmosphere coiihists of two 
layers ■ These zones c^n be distinguished 

(1) EUclroataitCally —the negative zone lying above 
the positive one 

(2) OpUcally —at sunrise and sunset when the air 
IS very clear and the observer is situated at least 
2^ kilometres above sea level 

(3) Thermally —the stratosphere or zone of uniform 
vertical temperature lying above tho troposphere or 
zone in which tho temperature falls with mcreosing 
height 

It appears from Prof Millikan's data that there is 
still another phenomenon, (^) the absorpixon of cosmic 
rays, that points to I>h© some oonolusion 

It 39 surely timer^'that geophysicists an<l meteoro¬ 
logists senoiisly considered these phenomena In cen 
tral Europe the dividing layer is situated at from 
7 km to 12 km above sea-level, judging from thermal 
measurements m winter and summer respectively 
The most probable explanation appears td me to be 
that 


(1) Cosmic rays cause ionisation of the air most 
readily where it has attained a certain pressure 

(2) The movements of the gaseous ions result m 
gaseous diffusion potential layers, emalogous to the 
hquid potential layers m electrolytes studied by 
Nemst, the light negative ions rising above tho slower 
and heavier positive ions 

(3) A state of electrostatic strain is set up between 
the layers, and where sufficiently violent local vertical 
movements lead to engulfraent of portions of the upper 
zone by the lower, negative thunder clouds surrounded 
by a concentrated positive sheath may be observed ■ 

The ozone in the air may very possibly be formed 
in the region of maximum absorption of cosmic 
rays, since its concentration m the neighbourhood 
of mountain peaks exceeds that at soa-level * The 
Heaviside layer of the wireless expert has been placed 
HO inucli higher than the jimction of tho two zones 
(85 95 km ) that it seems jiossiblo that it corresponds 
to tho position of maximum conductivity in the 
negative zone Wflltam C Reynolds 

16 Southern Drive, 

Anlaby Park, Hull, 

Mar 33 

• Nathre, Tun 31, 1931, p 167 

• Nature, Stopt li, p 894 and Sept 26 p 480 

• Krynoida, NATURE, May 80, 1926, p 886 

• R<*yiio|(l8 Jour Aw* /fff/, Mar 28, 1930, p 168 


Disease in Nature 

In the discussion in Nature of Apnl 26 between 
! Mr Rarnsbottom and a reviewer, on the occurrence 
of disease among animals and plants m Nature, one 
factor appears to have been ignored, and that is the 
drastic ojieration of natural selection in weeding out 
not merely diseased individuals but also any that carry 
a weakness reducing thoir fitness to thoir environment 
When tlio reviewer argues that parasitism may not 
bo a disease but only an imiocuous modus vtvcndx ", 
IS he not begging the question ? Relatively mnocuouja 
paraKitisms persist lUst in the proportion that the 
parasite does not enfeeble the host, but no distinction 
of kind can bo made between them and definitely 
lethal diseases Animals or plants cai rying a ‘ disease % 
that 18 , some loweiing of the normal vitality, whether 
genetic, parasitic, or environmentally caused, are so 
promptly and thoroughly ehmmatou that examples 
will be observed very rarely, because such a very small 
proportion of individuals of any species are closely 
examined Wo hear, for example, of grouse disease 
because so many thousands of grouse are shot each 
year What about rinderpest and East Coast fever ? 
They have token heavy toll of Afnc^an game without 
any intervention of man 

Man interferes with Nature by taking off the pres 
sure of selection Our oivihsation pndes itself on 
rearing as many as possible of the ohildron bom, and 
from this alone follows the prominence of disease and 
the relative low tatio of human beings possessed of 
'‘exuberant positive health’* A native tribe m 
Central Africa would strike the ordinary observer aa 
exuberantly healthy , the medical officer m close touch 
with them would tell a different story 

So far aa my own observation goes, of plants perhaps 
more than animals, disease certainly exists m Nature 
if you look closely for it, but the individuals affected 
are so unraediately suppressed that cases larely fall 
under observation Let me give a parallel which avoids 
the question beggmg term ' disease ’ A given species 
of plant in a oertam district may seem to be true to 
type and free from variation , but bring it i&to culti¬ 
vation and grow on all the mchviduala, then vanatious 
unmediately diaoloae themselves Baur shown 
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With Af^TThvwtn that the type from a given locality 
which, to judge from herbanum specimens, has re> 
mamed constant for half a century, is yet heterozygous 
and begins to segregate so soon as seralmgs are grown 
on without natural selection In Nature, the homo 
zygotes which are produced every generation would 
seem to fall below tno heterozygotos by just that little 
which ensures their elimination under competition 

A D Hall 

John Innes Horticultural Institution, 

Merton Park, S W 19, 

April 28 

Dibkask is a point of view When one organism 
IS living in association with another, the former at the 
expense of the latter, the balance of metabolism in the 
latter is always disturbed The latter may be called 
diseased while the former is hapjiy m havmg a jilenti 
fill supply of food without much exertion In Nature 
such association is constantly gomg on A certain 
system ceases to exist while another comes into being 
as a consoquenco In oalling Nature ‘ healthy ’ or 
‘ diseased * we are projecting the human point of 
view into its operations It soems to me more profit 
able to try to consider Nature without being influenced 
by human prejudices S Matjltk 

London, Apnl 29 

Evolution of the Occipital Condyle In the 
Vertebrata 

The origm of the occipital condyles of the skulls of 
vertebrata has not so far been elucidated They are 
separate elements from the occipital arch and are 
ultimately 8Uperim])osed on the latter, except m fish 
The occipital arch is the hinder limit of tht? ukiill, and 
the arch which is the beginning of the vertebral 
column may be termed the atlas, though it is not 
homologous m Amphibia and Amniota Between the 
ocoipit^ region and the atlas there is an mtcrvertobral 
body which acts as a buffer An intercalated arch is 
resent on the dorso lateral sides of this interverte 
ral body, the existence of which was not previously 
known , this arch is not complete dorsally and does 
not enclose the spinal cord, the nerve, spinalis I , 
passes through or over this intercalated arch 

In fish, the limbs of this intercalated arch lie on the 
sides, a little above the level of the intervertebral body, 
so that when a strand of migratory connective tissue 
cells divides each of the limbs into two jiarts, those 
look like zygapophyses between the occipital arch 
proper and the atlas arch proper The anterior portion 
of the intervertebral body, after the division, fuses 
with the occipital arch to form the occipital condyle 
It is concave, as the vertebr® of the fish are amphi- 
ooelous 

In Urodela, the intercalated arch lies almost at the 
same level as the mtervertebral body, and when the 
division of the two limbs of the mteroalated arch 
^ves rise to the two condyles, the mtervertebral body, 
instead of being divided, fuses with the anterior 
end of the atlas, thus forming the so-called odontoid 
prooesB of the Urodela In Anuro, the mtervertebral 
body, vinlike that of Urodela, becomes divided and one 
part fuses with the atlas and the other part fuses with 
the occipital region, m oonsequence of which there is 
no formation of an odontoid process 
In all Ammota, the limbs of the intercalated arch 
lie at the sides, a little below the level of the inter¬ 
vertebral body In reptiles, the anterior part of the 
intercalated aroh, which becomes divided frop the 
postenor part, mves nse to the lateral portion pf the 
occipital condyle, while the mtervertebral body fuses 
entirely with the skull to form the median portion of 
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the occipital condyle Thus arises the single elliptical 
occipital condyle The formation of the occipital 
condyle of birds is almost like that of the reptiles 
In mammals it is almost like that of Anura In 
all Ammota, the atlas vertebra has undoubtedly no 
centrum, but the ventral (anterior) arch completing 
the floor of the atlas ring is derived from the postenor 
portion of the intercalated arch, and not from the 
basiventralia as has been maintained by previous 
authors 

In reptiles and birds, according to the generally ac- 
oejited view, the intercentrum represents the imited 
basiventralia Now, if the centrum of the atlas verte¬ 
bra fuses with the axis centrum to form the odontoid 
process, we might naturally expect that the inter- 
centrum belonging to the atlas vertebra should either 
remain with the dorsal (postenor) arch of the atlas ring 
or should fuse with the odontoid process of the axis , 
and m consequeiico the latter should have two inter 
oenti a instead of one, as is actually found in the dried 
vertebra of the adult If that be the case, the lower 
(euitenor) portion of the atlas ring cannot be the 
basiventral element, although it has been generally 
regaidwl as such The details of this investigation 
will be published later 

Himadei Kumar Mookrkjre 
University College of Scienr e and Technology, 

35 BalJygunge Ciiculai Road, 

Calcutta, Mar 12 


Nitrogen Distribution in Kingston Cheese-Ripening 

A STUDY IS being mode of the nitrogen distribution 
m Kingston cheese riponmg Foi the determinations, 
methods evolved and employed by Orla Jensen, by 
Barthel, and by others have been drawn uix>n In 
addition, a departure has been mode ui the applying 
to this study of the method developed by Wastoneys 
and Borsook for the fractional analysis of incomplete 
protein hydrolysates Determmations wore earned 
out on cheeses of the same ‘ make ’ from the day of 
makmg to the mnety eighth day of ripemng at inter¬ 
vals deflued 

The method of Wastoneys and Borsook hew been 
applied to the study of nitrogen distribution m King 
ston cheese npenmg with pronounccxl success Results 
obtaine<l when employing the methods of Orla Jensen 
and of Barthel may now bo complemented and ilium 
mated for by the application of the Wasteneya and 
Borsook method can be definefl the nature and the 
eunount of the specific protein decomposition frac¬ 
tions—proteose, peptone, and aubpeptone—fonned 
as the npenmg of the cheese proceeds Particularly 
striking IS the findmg that the difference m the results 
of the amide nitrogen determinations and the ammo 
nitrogen ileterminations can bo explained when inter- 
pret€S m the light of data secured by the application 
of the method of Wasteneys and Borsook The amide 
nitrogen curve comoides with the aubpeptone nitrogen 
curve, and the ammo nitrogen curve is seen to super¬ 
impose itself upon the curve depicting the sum of the 
aubpeptone nitrogen and the peptone nitrogen 

In the light of the nitrogen distribution m Kingston 
cheeae-npening, the work of Wasteneys and his co- 
workers on pure proteins Buid specific enzymes, the 
classification anfl definition of the proteoses by Will- 
stAtter, Woldschmidt Leitz tt al , and data appearing 
in a study of the casern jmbtting abihties of certam 
lactic acid bacteria in chalk milk culture and of 
studies on the sugardermenting abilities of certam 
lactic acid batena as influenced by defined nitrogen 
sources, we sug^t that at the begiimmg of the npenmg 
of the cheese the protein hydrolysis is of a peptic like 
nature, and that this peptic-hke proteolysis is to be 
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fttiributod not onl> to the aotuni of the rennet, hut 
airto, an our j)ai>errt about to appear uill nhow, to the 
eifthoralion of a peptic like en/yme hy certain lactic 
acid fltroptococti Even within the first twenty four 
hours of ripening, the amount of subpeptone appearing 
suggests that associated with the peptic like action is 
a tryptic like action—a conjecture that again m the 
light of our cultural studies on (eitain other lactic 
acid stiOfdoLOCc 1 is not without mejit 

Subject to qjualification as further data on the 
nature of specific enzymes may appear, tlie results of 
our study show that after the fust few hours of 
rijioning, the pioteolytic breakdown m the ripening 
OT Kingston cheese is of an associative peptu tryptic 
like nature 

This stuii> of nitrogen distnlnitum is one of a 
senes on ciieese ripening which is provided for by a 
research fund (stablmhed jointly by the Empire 
Marketing Board and the University of British 
Coliunbia A detailed account of the exiienments 
will appeal Hhoitl> in the Journal of Dairy Research, 
Cambridge BL'iTiiE A Eaoi^s 

WlTFRll) NaDTFK 
Universitv of British ( olumbia, 

\ nncouver, Canada, 

Mar 27 

Insect Remains in the Gut of a Cobra, Naia 
tripudlans 

Tnr H< coTTipanving photogiapli (Fig 1) shows the 
remains of insects belonging to thiee oideis namely, 
Rhynchota (Hetc loptera Pentatomida'), Coleoptera, 
ancl Hymeno})tcia (Fomncoidc a), founcl in the gut of 
a cobra, Nata tnpudianf*^ biought to us in November 
1928 The cobia, which was the black vaiiety with 
no markings on the back of the hood but with white 




llill 

niiaiM 

t :¥i ■ 

FIG 1 

patches on the throat, wa» captured at Banting, in 
the vicinity of Kuala Lumpur, Selangor, F M S It 
was not a largo specimen, smee it measured only 
3 ft 7J in in length 

So for as it has been possible to ascertam, records 
of insects having been devoured by snakes do not 
appear to be abundant, the only other two which have 
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come to our notice being that of “a small ruddy 
beetle ” found in the gut of Troptdonotue atolatua 
(Wall and Evans, Journal liomhay Not Htet Soc , 
vol 13) and of a locust (the species not stated) eaten 
on one occasion by EckiR cannata (Wall, id , vol 18) 

The parts of the pentatomid comprise a nght 
lieniielytron, pronotum, stornum, scutellum, and 
pygophor The ants are ijonennes and are capable 
of inflicting n nasty sting 

Wc are indebted to Dr T A Buckley, Forest De 
jiaitmcni, S S and F M H , for assistance m preparing 
the jdiotograpli N U E MitXER 

H T Faodkn 

Department of Agncultuie, 

Straits Settlcnnoiits and 
J^odoiated Malay States 


The Beginning of the World from the Point of 
View of Quantum Theory 

Sir Arthur Eddington ^ states that, philosophic¬ 
ally, the motion of a beginning of the pioseni order of 
Nature is repugnant to him I would rather iie in 
clmtMi to think that the present state of cpiantum 
theory suggests a beginning of the world very different 
fioin the piesent oreW of Natuie Thermodynamical 
piinciples from the point of view of ejuantum theory 
may bo stated as follows (1) Energy of constant total 
amount is distiibuted in discrete (quanta (2) The 
number of distinct quanta is ever incieasing If we 
go back in the course of time we must find fewer and 
fewt r quanta, until we find all the energy of the uni¬ 
verse packed m a few or even in a imique quantum 
Now, in atoiTuo proi esses, the notions of space and 
time are no more than statistical notions , they fade 
out when ajiphed to individual plienomena mvolv 
mg but a small number of quanta Tf the world has 
begun with a single quantum, the notions of space and 
time would altogether fail to have any mooning at the 
bogiimmg, they would only bogm to have a sensible 
meaning when the original (juontum ha(l been divided 
into a suflicient number of (juantu If this suggestion 
IS toiroct, the beginning of the world hajipened a little 
befoie the beginning of space and time I think that 
such a beginning ot the world is far enough from the 
present order of Nature to bo not at all repugnant 
It may be ddhtuU to follow up the idea m detail aa 
we are not yet able to count the quant inn packets in 
every cose For example, it may bo that an atomic 
nucleus must be countotl as a unniue quantum, the 
atomic number acting as a kind of quantum mimbor 
If the future development of quantum theory happens 
to turn in that direction, we could conceive the begin¬ 
ning of the universe m the form of a unique atom, the 
atomic weight of which is the total moss of the tmi 
verse This highly unstable atom would divide m 
smaller and smaller atoma by a kmd of super radio- 
activo process Some remnant of this process might, 
according to Sir James Jeans's idea, foster the heat of 
the stars until our low atomic number atoms allowed 
life to be possible 

Clearly the initial quantum could not conceal m 
itself the whole course of evolution , but, occordmg to 
the principle of indetormmaoy, that is not necessary 
Our world is now understood to be a world where 
sometlimg really happens , the whole story of the 
woild need not have been written down m the first 
quantum like a song on the disc of a phonograph The 
whole matter of the world must have been present at, 
the beginnmg, but the story it hew to teU may hei 
written stop by step G LeuaStre 

40 rue de Namur, 

Louvam 

* NiTliRB, Mar 21, p 447 
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Rotational Constants of the Iodine Monochloride 
Molecule 

OcTE analysifc* of the rotation structure of the io<ime 
monochlonde absorption bands is now sufficiently 
advanced to iiermit a fairlv precise determination 
of the molecular constants The region 6482 6837 A 
has been measurotl on plates taken in the sof ond ortler 
of a 21 ft concave grating, and practically all the lines 
have been allocated to senes The strongest bands 
in this region are r*'= 1 r'^8-12, some bands be 

longing to the v" — 0 an<l t’* = 2 })rogre88ions aie also 
present, ancl there aio of course two complete systems, 


X ray intensity meaaureniente show that at liquid air 
temperatures the molcs^ule exists as NO^ and is m a 
linear form ^ If this is true at - 80° C also, the Raman 
spectrum would probably consist of one very strong 
line, corresponding to the inactive fundamental fre 
quency associated with the vibration of the oxygen 
atoms syinmetncally about the stationary nitrogen 
atom, together with a very faint line corres][>ondmg to 
the linear active vibration Such an explanation of 
the Ime observed is rendered loss pro Viable by tVie small 
magnitude of the shift, which might reasonably be 
more of the order of tViat due to the corresi>onding 
vibration in nitrous oxide (N3O) (1282 cm '*■ in the 
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a strong one due to ICl^^ and a weaker one due to 
in^’ TVie figures given in the accompanying taVile 
refer to the formei firily 

Each band consists of Q, and P brandies the Q 
being, roughly, twice as strong as the P or P Some 
of the branches Viavo been followed uji to rotational 
quantum numbers (K) above 80, but in the neighbour 
hood of the origin resolution has not boon found 
|>OBflible below X = 6 Nevei theless, the K values 
may be foimd without ambiguity, since both initial 
and final terms confoim accurately to the formula 
BK(K + 1) up to A = 30 at least cSwing to the large 
difference between the two if’s, the R branch tuins 
veiy (pnckly (m the neighbouihoo<l of the third line), 
ao that only a small conection (<1 cm ’*) will he 
recpuied to convert jirevious measurements of un 
rest:>lvod heads to tiue band origins 

TVie estimated values of rJ and used by Curtis 
and Darby shire' m calculating potential energy 
r^urves for the ILl molecule are resjieclively 0 28 and 
0 32 A lower than those now found, but since it is 
[r r^) which appears in the formula used, the ueces 
sary (orrcMtion may bo easily made by shifting the 
origin 0 3 A along the r axis The conclusions clrawn 
from the c urve^^ flepeiid on tlum relative position and 
are not affected by this change 

The lotation constants are given in the table, tlioso 
for 1, and Clj being included for comparison is a 

direct determination, a least squares e\tiaf>oIation 
using the formula av' in which v runs 

from 8 to 12 

Detailed results based on more extensive rneosuie 
merits will bo published later 

W Pj CUKTTH 

Armstrong College Newcastle upon Tyne 

J Patkowski 

University of Wilno, Poland, 

April 10 

* Tram Fartuiaif Sor , 27, 77 1931 


Raman Spectrum of Solid Nitrogen Peroxide 

In the course of work on the Raman spectra of 
sobds at low temperatures, we have succeeded m 
photo^aphing the spectrum of the light scattered by 
Bohdified nitrogen peroxide (N.O.), at a temperature 
of about -80°C 

The spectrum is very simple, and consists of one 
Ime having a shift of 276 cm "b and la sufficiently 
strong to appear as on anti Stokes as well as a Stokes 
Ime, thus oonfirmmg the allocation to the particular 
exciting line (Hg 4368) The material absorba too 
strongly in tliat region for shifted Imes excited by 
Hg 4047 to appear 
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lupnd Longer exposures are being ma<le in an 
endeavour to bring up very faint linos 

A C MfiNZlFS 
C O Pringle 

University College, Leicester, 

Mar 31 

* \ettard /nU JUr Vhijmk,^ p 1H4 1031 

“McLennan, Smith and Imns Jlog Soe Canada 24, 

p 197 1930 

Crystal Structure of Methane 

In view of the discovciy by CIusius of a trans- 
foimation point of solid methane at 20 4° K, it was 
inteiesting to investigate it there is a change of crystal 
striK ture or not Reuse made a dilatomotnc examina 
tion of the transformation and found the very small 
volume lontiaction of 2 per inille, suggesting that the 
(rystal structure is not aitereil Wo have establHhod 
this as a fact by making two X rny exi>osures with solid 
methane at 21 UK and 18 5" K respectively The 
films were concoidant within the limits of accuiacy , 
they lan be explained by assuming this stiuc ture to be 
a c ubic close )iarked one, the side of the elementary 
cub< liouig 6 88 A The calculated density 0 62 is in 
}K*rfo(t agreement with the value inoasiiro<i by Reuse 

Mcl^ennan and Plummer, loo, in their X ray analvsiH 
of methane, found a c ubic close packtxl structure, with 
6 36 A as the side of the elementaly cube, however, 
and calculate<l density 0 41 Moreover, tlie relative 
intensities of tVie lines we observed differ considerably 
from those given by these authors 

A moie dotailcsl account of this work will be pub¬ 
lished in the Proceedings of the Royal Afadomy of 
Amstenlam 

R R Moov 

Lo>den, 

Mar 31 


Forestry Research 

I AM very glad to see in Nature of Apiii 4 the 
oommimications from Dr M C Kayner and the 
Editor on this subject, anil I am in cordial agreement 
with their lomarks 

The extensive planting 8< hemes initiated by the 
Forestry Commission afford a splendid opportunity 
for fundamental co oi>erative research on the building 
up of new forest soils We know little enougli about 
the soils of our native wocKllands, and pioctioally 
nothing about the conditions induced by plantmg 
exotic conifers on VieatVi or grassland m our climate 
It iH certain that the knowledge acquired by properly 
planned research will save great sums of money in 
the future by preventing tno waste of large scale 
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misiakeH It inu^t be realised that except for two 
or tliree spocies the commercial planting of exotic 
conifers in (jlreat I)ntain ih still m the exponmental 
stage It IS essential to conduct such experiments 
with proper scientific control Forest botany and 
forest pfHloIogy have been senously and wastefully 
neglected in tlie past by those responsible for jilanting 
schomes in this country 

1 should like to direct attention to a particular 
opportunity now available 1 understand that the 
future of the Cambridge Forestry School is at the 
moment under consideration That school, with 
proper suyiport, would bo able to initiate and tarry 
through piociaely the type of work re(|uired on the 
new plantations of the Forestry Conunission in 
Bretkiand, and there is no other institution so eon 
veniently situated for the pin pose The Cambridge 
School can never hope to compete with the Oxford 
School, associated as it is with the Imperial Forestry 
Institute, in general Imperial forestry woik But 
Carnbndgo is m almost an ideal position for under 
taking fundamental intensive lesoarch on the Breck 
land forestry iiroblems, and Viy domg so it will render 
a seivice of tno first mmortance ahko to science and 
to practical forestry It behoves all the authorities 
concomod to give <wory yiossible support to the well 
judged Hthenie of rescan h whicli has been put forward 
by Dr A vS Watt the Univoisity lectuier in forest 
botany at Cambiidgo 

A Ci Tanslky 

Grantchester, Cambridge, 

Aprd 4 

Seftreiiatlon of Floral Characters in the Wild OxUp 

In nuite a number of wild oxlip plants, presumably 
hybrids between the primrose {i^rimula vulgaris) and 
the cowslip (Fnmula verw), growing in situations 
whore both tlie latter specu s abound, I find tliat the 
earliest formed flowers aie borne on long peduncles 
of the yirimroae typo, and are succ coded later, on the 
same i>lant, by flowers arrangeil on the umbelliferous 
type 08 in the cowslip Now, the <juestion an8f« 
whether this dimorphic arrangement also occui^s in 
Primula elattor (Jacq ), the oxhp of East Angha, which 
is regarded by some botanists eis a distinct mutational 
vaiioty or spories If this segregation of floral charoc 
ters 18 not found m Pnwi&t elatior^ then this fact 
would favour the supposition that this spocies is a mal 
mutational foi-m and not a hybrid 

I'll© experience of flold botanists workmg in East 
Anj^ha at this season of the year would be helpful m 
tleciding this point So far, after the examination <)f 
some hundreiis of plants, 1 have failed to find this 
dimorphic floral arrangement in any true primrose 
or cowslip plant The question is also important 
because it b^rs on the nature of segregation and the 
Eisseniial similanty of tins process as it occurs m 
gametic and somatic cells 

C J Bond 

10 Spnngfleld Koail, Leicester, 

April 19 

The Stimulation of Spermatozoa by Drugs 

I HAVK for some years been investigating the action 
of drugfe on man^pialian spermatozoa, under the 
luspices of the BirtKCJontrol Investigation Committee 
Pmdmg that certain drugs seemed to stimulate sperms 
bo higher activity, I have recently made a specied 
study of this problem liiave used gumea pig sperms 
token from the epididymis and suspended m a glucose 
saline flmd buffered at about pH 8 Sperms are so 
active when first suspended in this fluid that the 
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effect of stimulatmg drugs is not obvious In these 
experiments the sperm suspensions were allowed to 
remain for 5-8 hours at the temperature of the body 
before the addition of the drug After 6-8 hours, th^ 
activity of the sperms was markedly reduced The 
drugs were tested at concentrations in the senea 1, L 
tV, flV per cent, etc 

Strychnine hydrochloride was found to have a 
marked Htimulating effect at 1*^, and *1^ percent, 
CHpecially at per cent ior practiced purpoaes 
such a poisonous substance as strychmne is to be 
avoided, even in minute quantities Brucine hydro¬ 
chloride was therefore tried, since its pharmacological 
properties are similar, while it is only about one eighth 
as 5)ois^>nous It was found to stimulate sperms 
markedly at L and A per cent, especially at 
iS jier cent At this concentration brucine hydro 
ohlonde heui approximately the same stimulating 
effect on sperms as D*^ per cent stiyohnine hydro 
(hloride, yet it is only about half as poisonous 
Brucine themfore seems preferable for practical use 
Chloral hydiate was also found to stimulate sperms 
at per cent, but far less tlian hnicine and strychnme 
It 18 hoped that this discovery may find practical 
application in medicme and agriculture, whenever 
Htonhty 18 due to inactivity of sperms Perhaps its 
most obvious application is m cases where sperms 
have b(^n sent long distances for artificial insemination, 
and are found to be less than normally active on 
ariiva^ at their destination Further ex penmen ts 
along these lines are about to bo undertaken 

John R Bakfr 

Department of Zoology and 
Comparative Anatomy, 

University Museum, Oxford, 

April 20 


Geodesy In India 

On page 170 of Natube of Jan 31. 1931, appears 
an article entitled “Geodesy m Indiaby G T 
McC, being m the nature of a review of fleodetio 
Report, vol 6, of the Hurvey of India May I correct 
a f«nall misapprehension into which the reviewer has 
fallen ? 

In the sixth paragraph, reference m made to a 
decision “ to re map at least a portion of the Depend¬ 
ency ” This 18 not the mtention The areas with 
which the Survey of India is concerned have been 
divided into a limited number of overlappmg zones 
of 8° of latitude, to meet the military requirements 
In certain areas the latitude and longitude of fixed 
pomta have been converted mto the corresponding 
^ gnd * CO ordinates and m some cases the grid Imes 
have been or will be surprmtod on the maps But 
there is no fl^nera! question of re mapping at all 
The width of 8® of latitude results in a variation m 
scale of about 1/400 or 1/800 from the average scale , 
and for the object m view this has been euicepted os 
negligible However, in this orthomorohic projection 
it IS a simple matter to apply a scale further varying 
with the latitude, emd were this done, a much wider 
zone than 8® zone would give rise to little trouble 
or embarrassment The gam in moreasing the zone 
Width is of course reduction both in number of changes 
from one gnd to the next and the consequential need 
for duphcation m areas of overlap ^ 

J DB GBAATF HuNTBJM ^ 

Survey of India, 

Geodetic Branch Office, 

Dehrs Dun, 

Mar 12 



May 9, 1931] 


l^ATURE 


709 


CTtologtcal Theory in 

By Dr C D 

HE chromosome theory of heredity, by relating 
ohromoBome behaviour with the phenomena 
of mhentance, has obviously made it possible to 
apply the cytological method to the study of 
inheritance With this profitable field before them, 
geneticists and cytologists have not hesitated to 
draw ooncluflionfl in the one field from observations 
made m the other, but in order to do so they have 
hod to apply certain rules of interpretation Their 
method naa naturally been to assume, so far as 
possible, a direct relationship between cytological 
and genetical observations The geneticist has 
therefore not only assumed that the material of 
every part of the chromosome has a specific genetic 
effect, which is a widely venfied assumption , but 
also that the capacity of the chromosome for 
variation is equally specific, so that it is possible 
to refer to hereditary differences and to particles 
of chromosome ahke as ‘ genes * This second os 
sumption 18 also widely verified , but it is subject 
to senous exceptions in that two different kinds of 
change have been shown to befall the same par¬ 
ticle, namely, internal change and external change 
such as loss or re-arrangement This constitutes 
no primary objection to the theory of the gene 
but rather indicates a necessary enlargement of its 
scope 

Cytologists, on the other hand, in translating 
their observations into genetical terms, have 
sought to apply the chromosome theory to the 
interpretation of meiosis With the help of the 
simple rule that the pairing of chromosomes is a 
cntenon of their relationship, they have set to 
work to examine meiosis m hybrids and in nng- 
formmg plants (such as various sjiecies of (Enoihera) 
The results of these studies have been confusing 
because investigators have not first examined the 
principles they were applying to see if they were 
indeed pnnciples or merely empirical rules of 
special denvation and therefore of limited applica¬ 
tion We now have evidence by whicTi to test them 
Meiosis consists in the occurrence of two suc¬ 
cessive divisions of a nucleus in the course of which 
the chromosomes divide once instead of twice as 
they would in two ordinary mitoses Where the 
distnbution of the chromosomes is regulai, the four 
daughter nuclei therefore have half the number of 
chromosomes of the parent nucleus (Fig 1) 

At the first division, the chromosomes come 
toother m pairs, and a whole chromosome of each 
pair passes to one pole to divide at the second 
mvision of the nucleus To express this compara¬ 
tively with regard to mitosis, we may say that 
while two half-chromosomes (or ‘ chromatids *) are 
associated in pairs at a mitosis, four are associated 
at the first metaphase of meiosis A numerical 
redaction in the chromosomes must be attnbuted 
directly to the lock of any splitting of the chromo¬ 
somes in the interval between the two divisions 

* SubftMoe oi thne lAotunw gtv«n at the fioyal InstlttiUpn on 
Mat, 10, 17, and 24 
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of the nucleus such os ordinarily occurs But this 
IS readily related to the fact that each chromosome 
is already split into the two chromatids which have 
passed together to one pole This m turn is related 
to the pairing of the chromosomes 

It has therefore seemed natural (since 1890) to 
regard the essential difference between meiosis and 
mitosis as consisting in the painng of the chromo¬ 
somes Since different pairs of chromosomes pass 
at random to the two polos (so that and 

may give daughter nuclei A^B^ and A^B^ 
or, ecjually, AiB^ and A^i)^ and since the chromo¬ 
somes are qiiahtatively differentiated, it follows 
that those which pair and pass to opposite poles 
must be similar if meiosis is to yield simiJat' 
reduced nuclei (Boven) Clearly, likeness is a con¬ 
dition of pairing But since the chromosomes that 
pair can be seen to be morphologically alike and 
therefore to be corresponding stiuctures derived 
(so far as observation then showed) from opposite 
paients (Montgomery), it seemed enough to say 
that this painng was due to tlie likeness of tlie 
chromosomes An ‘ incipient ’ association is often 
to be seen at mitosis in the somatic cells Perhaps, 
therefore, meiosis was the final step in the sexual 
process in which the maternal and paternal 
elements at la^t muted 

Such is, in a general way, the ‘ explanation ^ of 
meiosis that is current to day To be sure, we now 
know that the association cannot be attnbuted to 
an attraction between chromosomes derived from 
opposite gametes, since pairing has been found 
in meiosis m parthenogenetic organisms.* * and 
very often between chromosomes rlenved from the 
same gamete m polyploid plants It may also be 
objected that this is merely to explain ignotum per 
ignohns But it is still taken to be a satisfactory 
basis for cytological, genetical, and evolutionary 
deduction Incompatible observations are freely 
osenbed to ‘ mechanical * or ‘ physiological ’ con 
ditions 

There are many recent observations of this kind 
There are tetraploid plants (such as Primula 
stnensis ®), the nuclei of which contain four identical 
chromosomes of each of the twelve types that are 
represented twice in the diploid These chromo¬ 
somes usually associate m fours at meiosis, as they 
would be expected to do if likeness were the sole 
condition of painng But nearly always one, two, 
or three of these groups fail to be formed and thfeir 
chroraosomes appear merely paired This is not 
explicable on tne affiiutv theory The chromo¬ 
somes should be either all m fours or all in pairs 

Other observations of the same type are (1) The 
occurrence of unpaired cliromoaomes m tnploids, 
instead of all three identical chromosomes of each 
type being associated (Zea,* Tultpa,^ Lihum^) 
(2) The occurrence of unpaired fragment chromo¬ 
somes, although these have identical mates with 
which they can pair (SecaleJ Matthiola,^ Tra- 
deacantia •) 
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The only difference between these fragments and 
the otiior chromoHomefl which pair regularly appears 
to be tlieir smaller size If the trijiloids are ex 
amined, it is similarly found that the chromosomes 
which fad to associate regularly in threes are the 
small ones (Hyacinth'm^^) Theiefore, not only 
hken^Jin but also size l>earB some relation to the 
pairing of chromosomes 

If now we turn to consider the structures of the 
paired chromosomes at meiosis we hnd a variety 
of form that shows, at first sight, neither a rule m 
itself noi any clear relationship with ordinary 
mitosm The two processes must be studied in 
their development in order to ho seen in relation 
ship 

The pro phase of mitosis is charac tensed by a 
linear contraction of two threads, associated side 
by side, to become the two cylindrical rods which 
constitute the metaphasc cliromosorao At meiosis 
we find at the earliest stage a difference The 
threads observed are single I'hey soon come 
together in pairs side by side and reproduce the 
conditions observed at the piophase of mitosis very 
closely indeed But on account of their pairing 
they are present at this jiachytene stage in half 
the number found at the prophase of a mitosis m 
the same oigarusm Kvidently, therefoic, the single | 
threads at the earlier stage were chromosomes 
still undivided although in the earliest \isible stage 
in mitosis they have aluady divided 

Aftei an interval, splits appear in the pachytene 
thread separating it into two threads, each of 
which IS now seen to be doulilc But instead of 
these splits passing light along the paired cluomo 
somes and sepaiating them entirely, it is found, 
when they meet, that the double threads that 
separate in one part aio not the same pair of 
thieods that separate in anothc r The separated 
pairs of threads therefore cliange pai tners, and the 
points at winch they change partners (there are 
often seveial distributed along the paireci chroino 
some) are called ‘ chiasmata ' This stage is 
diplotcne (Fig 1) 

Between diplotene and metaphase there is 
further linear contraction, and the structure of the 
paned chromosomes may remain the same in 
regard to the relationshi(>s of the four threads of 
which they are composed that is, the chiasmata 
may remain stationary But they may undergo 
a change which consists m the opening out of 
the hxip that includes the spindle attachment, at 
the expense of the adjoimng loops, as though 
the spindle attachments of the chromosomes were 
rejielhng one anotJiei In other words, the chias 
inata appear to move along the chromosome 
towaids the ends finally, the chromatids are 
associated in pairs with changes of partners only 
at the ends Such changes of partners are called 
‘ terminal chiasmata and the frequency of the 
end to end umons metaphase corresponds with 
the frequency of the chiasmata seen earlier, when 
they were still interstitial, in small chrorao 
somea (fragments) which only have one chiasma at 
most Further, in organisms with large chrome 
somea it is still possible to see the change of 
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partner at the end the assooiation is double , it 
18 between the ends of two pairs of chromatids, not 
merely between the ends of one pair of chromo¬ 
somes 

These observations pomt to the chiasmata being 
the immediate cause of pairing between chromo¬ 
somes How can such a hypothesis be tested ^ It 











Jbia 1 —niHflmni show tho development of one pair of chromosome* 
at meioms and their relationship on the auumntion that crosalns 
over is the raose of chiasma fonimUon The four stages ol 
propliaso shown are (1) leptotene (i!) pftoh>tene Ixifore division 
(J> pathvUne after division, (4> dJpJotone to dJaklnesls 

is found that given pairs of chromosomes have a con 
stant range m the number of chiasmata formed Fcft 
example, m the M chromosome of Yicxa Foha'^^ 
from 3 to 13 chiasmata are found at the metapbase, 
with a mean of 8 1 The M chromosome, which ifi 
much shorter has a range of 1 to 6, with a mean oi 
3 0 If we suppose that small chromosomes arising 
by fragmentation have a chiasma freAuenoy pro 
portionate to their length as compared with theii 
larger neighbours, then we can predict from 
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observations of their size and of the observed fre 
quency of chiasmata in the large chromosomes 
what their frequency of pairing will be, on this 
hypothesis Thus, in the variety “ Yellow ’* of 
Frtitllana tmpertalia it was found that the chiaama- 
frequency was 2 58 in the large chromosomes The 
fragments were about one ninth of the length of 
the large chromosomes They should therefore 
have chiasmata in a frequency of 2 58/9 per pair, 
or 0 29 This means that they should pair in 0 29 
cases (neglecting the frequency of one pair forming 
two chiasmata, which should be slight) They 
were observed to pair in d 22 of cases “ Heie is an 
example of the type of observation which is sus 
ceptible of statistical analysis and supports this 
hypothesis 

Now, if we admit chiasmata as the condition of 
chromosome pairing, a considerable simplification 
IS possible in stating the relationship of mitosis 
and raeioHis Throughout the prophaso of mitosis, 
the threads are held together an attraction in 
pairs The same rule applies to mciosis, for the 
evidences of failure of pairing of fragments, of 
odd chromosomes in tiiploids, and of the four 
chromosomes of a tyf>e in tctraploids all point to 
the chromosomes having no present attraction at 
metaphase They are merely held together bv the 
chiasmata that is, bv the attraction between the 
pairs of half chromosomes and the (xchanges of 
partners amongst them , and this atti action exists 
equallv at mitosis 

This being so, we must look to tile earliest stage 
of prophase to find the essential difference between 
the two types of nuclear division It evidently 
lies in the time at which the chromosomes split 
into their two halves At mitosis, it is probable 
that this has alieady hapjiencd before the thromo 
Homes apjiear at prophase At mtiosis, it does not 
happen untd pachytene (possibly at the moment 
at which the diplotene IcKips appear) The pro¬ 
phase of meiosis thcieforc starts too soon, relative 
to the splitting of the chromosomes If we con 
aider that there is a universal attraction of threads 
m pairs at the prophase of an\ nuclear division, 
os we see it at mitosis, it foHows'that this condition 
IS fulfilled by the pairing of chromosome threads 
when they aie still single, and their separation at 
diplotene when they have at last come to divide 
The decisive difference would therefore appear to 
be in the sing^leness of the early prophase threads 
in meiosis This singleness may lie attributed to 
one or both of two causes (i) a delayed division 
of the chromosomes, (n) a precocious onset of 

S hase The second of these seems the more 
/ explanation, on a<‘count of the short dura 
tion of the pre meiotic prophase in some animals 
Either assumption would account for the most 
characteristic of all secondary features of meiosis, 
namely, the exaggerated linear contraction of the 
chromosomes, paired or unpaired, if the time 
relationship of metaphase to the division of the 
chromosomes remains the sar^e This hypot^iesis | 
of precocity may be tested by the observation 
of a GoiTolation between irregularities in meiosis 
and (oi abnormality m the timing of meiosis, and 
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(6) diminished contraction of the chromosomes at 
metaphase 

The first of these tests is applicable to many 
orgamsms with ticcasional suppiession of reduc 
tion , the aberrant nuclei enter on the prophase 
of meiosis either earlier or later than the normal 
nuclei When they are too early, it may be 

supposed that a premature division of the ehromo 
somes has precipitated the prophose, when too 
late, it may be supposes! that the prophase has 
been delayed In either case the chromosomes 
would no longer be single at early prophaae and 
the condition of thou painng would be lost 

8 uch a cause of failure of pachytene pairing may 
be e\|)ected to be distinguishable bv its effect on 
the contiaction (the second kind of test) Foi 
when failure of metaphase pairmg is not due to an 
upset in the timing of prophase but merely to 
failure of chiasm a formation, wc might expin^t 
normal mciotic contraction , this is the case in 
maize Wheie the prophase has been delayed, 
we might expect an approach to mitotic conditions 
this IS the case in Mattkiol/i Other ciitual 

evidence in favour of the hvpothcsis has already 
been quoti>fl in these columns 

By trying to define in this way the leiationship 
of meiosis to mitosis, wc find out what is essential 
and theieforc universal in meiosis, and what is 
unessential and secondarv Only when the diiect 
interpretation of events in the nucleus is clear (as it 
now seems to be) can w^t attempt then genetical 
interpn tation on a satisfactoi y basis 

Two examples of the genetuaJ interpietation of 
(hiomosome behaviour at meiosi'^ are of immediate 
importance It has been shown in every organism 
that has been adequately tested that crossing 
over can cx'cur between corresjxuuling ))aits of the 
paired chiomosomes at meiosis, actually between 
the chromatids, so that crossing over in the region 
between <' and /) in a pair of chromosomes I B( 'DE 
and abcih will give four kinds of chromatid 
Am^DE, ABi'de, ahrDE, and ahedt (Fig 1) We 
may suppose that this crossinu over has no lelation 
with anything obseivable cvtologicallv that it 
takes place when the chromosomes me intimately 
asswmted at jjachytene and has no connexion 
with latei beliaviour This view can only be taken 
when other possibilities are eluiiinatcd Wc may 
also assume that crossing over has some relation¬ 
ship with chiasmata, either as a cause ('chias 
matypv ’) ^^^ or as a consc*quence, through 
breakage and reunion of new threads >*> » The last 
possibility has been eliminated by the statistical 
demonstration that terminal unions correspond m 
frequency with interstitial chiasmata and that 
the number of terminal chiasmata increases j)an 
pasm with the reduction of interstitial chias 
mata 3 4 20 possibility, that the chromo¬ 

somes fall apart as they come together, and that 
the exchanges of partners at chiasmata are there 
fore duo to exchanges in linear continuity or 
crossing over between the chromatids, has been 
demonstrated in two ways 
In tetraploid Hyaemthus and Primula associa 
tions occur with such a spatial relationship that 
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they can only be interpieted as the result of 
crosBing-over ® ^ In ring forming CEnothera,'^ 
cinasmata occur interstitially between a pair of 
chromosomes associated terminally with two others 
to give a * figure of-eight * Such an arrangement 
also can arise only on the assumption of crossing 
over Those demonstrations confirm Belhng’s in¬ 
terpretation of the Hyctcinihus tnvalents, which 
was not in itself indisputable ® Whether the ob- 
senvatioiis are of universal apphcation (the simplest 
assumption) or not, can only bo shown by cyto- 
logical testa of organisms which have been studied 
genetically 

A second problem is that of ring formation 
Since, on the present hypothesis, the pairing of 
chromosomes at metaphaae is conditioned by the 
formation of chiasmata at prophase between parh 
of chromosomes of identical structure, it follows 
that nng formation (where one chromosome pairs 
in different parts with parts of two others) must 
always be due to different arrangement of parts, 
that 18 , different structure, in the chromosomes 
contnbuted by opposite parents ^ 27 » Thus the 
relationship of the chromosomes of two organisms 
can always l>e specifietl from the observation of 
the j>airjng behaviour of the chromosomes at 


meiosis m the hybrid It is therefore possible to 
study differences of such a magmtude as will 
stenlise a hybrid and are therefore not susceptible 
of genetical analysis This method is now oeing 
widely applied 
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Landscape at the Royal Academy 


I N Cape Nt Vincent '' (0fJ9) we have an example 
of the work of the late W Ij Wyllie in which 
the revere<i veteran showed undunimshed mastery 
of his craft The rush of the Atlantic rollers os 
they mount and comb on neanng the headland 
will recall to many, besides the present writer, a 
notable incident on the voyage from England to 
the East 

In ‘ Moonlight Scilly Isles ’ (90), Mr Juhus 
Olsson renders with his usual skill one of the most 
beautiful aspects of the coastal scenery of Great 
Britain, and the spark of the beacon on the head 
land both focuses the attention of the eye and 
adds to the emotional appeal of the picture In 
“Sunlight’' (130), Sir Hughes Stanton depicts a 
promontonal town of the Mediterranean coast 
Silhouetted against sea and sky, a picturesque rela 
tion of architecture and Nature for which we must 
seek foreign shores The austerities of Spanish 
landscape have attracted Mr Sydney Lee (‘ The 
Ox Cart ”, 79), Mr Guy Kortnght (“ Spamsh 
Cactus ”, 243), and Mr Oliver Hall (‘' A Town of 
Southern Spam ”, 414) In the cose of several 
pictures winch embody either the golden glow and 
dark shadows of evemng or lund light and sombre 
clouds of storm, the artists have enhanced both 
the height and depth of tone and colour by a 
frame of black and gold Notable examples of 
this jq^cious device are “ The Storm ” (80) 
by Mr Philip H Padwick, “ Evening m the 
Mountains” (268) by Mi Wilham Clarkson, and 
“Mountains near B^dgelert” (281) by Mr Oliver 
Hall 

Li the fine study of “ Amiens ” (258) by Mr 
!ferrick Williams, the shadowed cathedral owes 
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its immensity to the foreground of small houses, 
caught by sunlight, on the quay It is an intriguing 
fact that impressiveness of size should bear so little 
relation to that which the astronomer calls the 
' apparent magmtude ’ of an object A notable 
example of the dependence of the impression of 
size upon grouping is afforded by Windsor Castle, 
which when seen above the houses of the Borough 
assumes the appearance of a walled town crowning 
the hill 

In “ The Estuary (301) by Mr Amesby Brown, 
we have one of the characteristic land^pes of 
the British coast, with fine effects of atmosphere 
Towering clouds fill the larger part of the picture, 
the horizon of the land and sea lying very low m 
the field of view Underlymg this practice or de¬ 
vice of pictorial composition is the singular fact 
that although the eye is keen to note any lateral 
divergence from the vertical, it receives no warning 
sensation of a considerable departure from levd 
outlook Hence m*eat sky views are not so much 
determined by the circumstance of there being 
more sky, os by a natural grouping which lures the 
eye to an upward outlook 

In “ Northleach ” (479), Mr William A Rixon 
gives us a faithful picture of Arcadian England , 
the harvest field and church tower, undulating 
landscape, and rounded masses of spreadiM trees, 
with soft white clouds floating overhead We may 
travel the world over but only m England will 8U<^ 
a scene be found This is our particular hentagOi 
which we should chensh and preserve ’ 

In Room X , devoted to Water-Colours $nd 
Tempera, Mr Cecil A Hunt, m “ Glen Brittle, Isle 
of Skye ” (933), has rendered with poetic feeling a 
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Andsoape of Britain which sti^ndfl m greatest oon- 
txast to Arcadian England, the rugged range of the 
3mllin Hills, pinnacles of dark, volcanic rock, rising 
ibove mists hanging in the hollows, where shadows 
ire suffused with the atmosjphenc colour character¬ 
istic of the ohmate of the Western Highlands 
In the Architectural Room, a perspective draw¬ 
ing of “ Sydney Harbour Bridge, Austraba ” (1401), 
Sir John J Burnet and Partners, displays the 
latest triumph of steel construction, one of those 
Ifreat lattices which, when left unenclosed by 
masonry, stand out so splendidly against the sun 
set and the dawn 


The Sculpture Gallery is of particular interest 
to the scientific commumty on account of portrait 
busts, includiM that of Mr G Buokston Browne 
(1530) by Mr Charles L Hartwell, Lord Dawson of 
Penn (1592) by Mr Henry Pegram, Dr Henry 8 
Wellcome (1513) by Mr Edgardo Simone, Sir 
George Makms (1550) by Mr M Pownall Bromot, 
Miss Joan B Procter (1624) by Mr George 
Alexander, and Mr Allan G Wyon’s fine rendering 
of the striking features of the late Sir Henry 
Wickham (1501), pioneer planter of para rubber in 
India 

Vaughan Cornish 


Obituary 


Prof A A T Brachet, For Mem R S 

O N Dec 27 the death took place, after a pain 
ful illness of several months* duration, of Dr 
Albert Brachet, of Brussels, professor of anatomy 
and director of the Laboratory of Embryology of the 
Faculty of Medicine in the University of Brussels 
He was a foreign member of the Royal Society and 
correspondant of the Pans Academy of Sciences, 
and was a distmguished leader in ombryolc^cal 
science He was also well known in circles wider 
than those of professional embryologists as the 
author of the admirable ‘ Trait(5 d*embryologie 
des Vertebras *’ 

Bom at La6ge on Jan 1, 1869, Brachet received 
his early training in embryology at the hand of 
Edouard van Beneden Later he became pupil 
and assistant to Auguste Swaen In 1904 he was 
appointed to the chair m Brussels, where he im- 
m^ately instilled new life mto anatomical study 
in that Umversity 

Brochet’s permanent place in the history of 
vertebrate embryology will probably rest mainly 
upon his investigations into the morphological 
facts of development His early work with his 
master Swaen, upon the origin of the mesoderm 
and vascular system in Teleosts, was followed by 
a senes of valuable investigations upon the early 
development of Batrachians, and these m turn by 
researches along corresponding hues upon Ganoid 
fishes and reptSes His morphological work bears 
the impress of a passmg phase m the history of 
embryologioal science whion followed as a natural 
consequence the flood of uncntical morphology 
TOured out by the enthusiasts of the first few 
decades after Darwin The hasty work and ill- 
balanced speculation of those days naturally 
brought m its train a spirit of disillusionment as its 
errors became apparent—with the deplorable in¬ 
cidental result that one of the most fascinating 
branches of biological science became reduced for 
the tune being to the level of mere faot-collectmg 
Brachet was not entirely unaffected by the steril¬ 
ising spirit of the day He views the process of 
gastrufation merely as the attainment of the two- 
Tayered condition , the ectoderm and endoderm of 
the embryo merely as eotoblast and entobl^t— 
without any reoogmtion of that splendid and. in¬ 
spiring idea which appreciates their homology and 
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consequent evolutionary sigmficance Or again, 
as regards that other great idea of vertebrate 
morphology, the protostoma theory, Brachet, while 
showing intimate knowledge of the actual facts 
of observation, will have nothmg to do with the 
evolutionary hypothesis which alone provides an 
explanation of the phenomena observed, and raises 
them from the level of mere facts to that of con¬ 
stituent parts of a consistent philosophy Never 
theless, without doubt, Brachet’s name will hve as 
one of the important builders of vertebrate em- 
bryology 

Like so many of his eontemporariGs, Brachet 
became eventually drawn aside from the path of 
morphology into the territory of experimental 
embryology The spirit which ammated the work 
of himself and of his department m later years 
cannot be better expressed than in his own words, 
as quoted m the birthday notice contributed on his 
behalf to Nature of Jan 3, p 41 

(1) “ Tanalyse de localisations germmales 
et du determinismo de la morphogen^ choz 
les Vert^br^, sp^cialement lea Amphibiens ** , (2) 
“ rdtude de la physiologie de la mise en marche 

du developpement et des emeses de segmentation *’ 

Along such lines, Brachet did much careful and 
interesting work It is clear that the reproductive 
cell of a compheated animal such as a vertebrate, 
possessing all its potentialities for reproducing the 
pecuhanties of tno parent, down even to com¬ 
paratively trivial details, must have a physiology 
of immense complexity, far transcending human 
powers of investigation, and cortamiy the tune is 
not yet for evaluating finally the achievements of 
expenmental embryology It is one of the chief 
merits of Brochet^s admirable experimental studies 
on the egg of the frog that he was able to demon¬ 
strate oonvmcingly to what an extent the substance 
of the egg IS aheady differentiated m its various 
regions before the act of fertilisation The further 
conclusion he reaches as to the active Mrt played 
by the spermatozoon m readjusting and fixing the 
localisation of the vanous organ-forming portions 
of the egg rests on a less firm foundation 

Brachet was no mere lajioratory recluse En¬ 
dowed with a lovable personality, a high idealism, 
and that power of oratory that caused him to be 
dubbed ‘ tne Jaurfes of Anatomy ', he wielded great 
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porwonal influence among the atudenta of his uni¬ 
versity In frequent request to take the chair at 
sociological meetings, he became the first president 
of the “ Socialist Intellectuals ”, and at hi« funeral 
the Rod Flag was prominent An ardent believer 
111 the * United States of Europe \ he was inspired 
on one hand by his absolute belief m the socialistic 
ideal, and on the other by his horror and fear of the 
recurrence of war 

In the odmimstiativo affairs of his university 
Biachet also exercised much influence He served 
his period in the high office of Rector, and his 
rectorial addresses were marked alike by their 
eloquence and their lofty and inspiring idealism 
It was during this period that he obtained the 
immense influome and inspirod those feelings of 
affectionate regard that made his untimely death 
felt as a cruel blow throughout the university 
community 

Prof W D Zeifnsky 

The news has just rc^iche^l Great Britain of the 
death of Prof Wladimir Zelensky, professor of 
zoology and head of the Parasitological Depaitment 
in the University of I^eningrad, which occurred on 
April 27, 1030, at the age of fifty years 


The late Prof Zelenaky one of the promineni 
zoologists of Russia His investigations wer< 
devoted chiefly to the morphology, biology, anc 
systematics of leeches, his most important contn 
bution being the ” Investigations on the Morpho 
logy and Systematics of the Hirudinea I Tht 
organisation of the IchthyobdeUidce ” (1915) Latel} 
Zelensky was engaged on a revision of this grouj 
of leeches on behalf of the Zoological Station ol 
Naples, and worked on the collections of leechee 
belonging to various Continental museums He alsc 
prepared for publication the section on leeches foi 
the “ Handhuch der Zoologie by Kukenthal In 
his earlier days Zelensky established the phago 
cytic function of the so called ‘ urnae * in the 
Sipunculidne During the present dearth of biolo 
gists of the old school in Russia, the death of Prof 
Zelensky will be a great loss to his country 


We regret to announce the following deaths 

Prof R S Heath, formerly vice principal and pro 
feasor of mathematics in the University of Birmingham, 
on April 15, aged seventy-two years 

Prof W Valentiller, formerly professor of astronomy 
in the I'niversity of Heidelberg, on April 1, aged 
eighty SIX years 


News and Views 


On May 3 shoitly before 26 a m , a sharp local 
earth shake wan ft It, ( hiefiy in the coal mining distru t 
to tlie north of Manthestoi The aiea in vvliith 
tlio shotk was strongly tclt is about 13 milts long 
and 9 oi 10 miles wide, and iiu hides about 100 stpiare 
miles but at one or two places outside it was also 
slighth felt The shock was stiong enough toiaime 
slight tlaninge such as overlhiowing diimney pots, at 
Kcclos Irlam o' th’ Hoiglits, Patucroft, etc rreinors 
were rcconknl at the Stonyhuist College observatoiy, 
beginning at 0 h 25 m 56 s anti lasting 40 sec , but 
not at the (Jodleo obser\atory in Manchostei nor at 
the Bidston observatory neai Birkenliead The small 
distuibed area (piobably less tlian 200 squaie miles) 
and the bigh intensity near its centre point to a very 
slight depth of focus, suth, for example, as the depth 
of the toal seams worked in the distntt The longei 
axis of the distiubtsi area runs about iiortli west and 
south oast, m the direction of the Pendleton or Ii-wcll 
Valley fault and the centie of the area lies close t^ the 
fault line It is probable that the earth shako was 
caused by a slip along this fault, and that the slip was 
precipitatwl, not by natural causes, as in the Bolton 
earth((uake of Feb 10, 1880, but by the removal of 
coal m the neighbour}KK)d of the fault It is of some 
interest to notice that tlio disturbtsl area of the recent 
earth shake almost coinudes with that of one, not 
<|Uite 80 strong, that occurred on Nov 25, 1906, and 
that the places where slight damage to chimneys 
occurreil 4ast Sunday lie close to the centre of the 
innermost isosoismal of 1905, and to the centies of 
similar but still slighter shocks on Feb 27, 1899, and 
April 7, 1900 (Geol May , vol 7, p 175, 1900 vol 
8, p 361, 1901 and vol 3, pp 171 176, 1906) 
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On May 4 the Huxley Memorial Lectuie of the 
Inifienal College of Silence and Technology was de 
Jivercd in the Royal College of Science by Sir Arthur 
Smith Woodward, who chose as his subject “ Modern 
Progress in Vertebrate Palieontology ” A more 
appropriate subject oi a more befitting lecturei could 
scarcely have been selected for this jiarticular memorial 
lecture Sir Aithiir, first of all, briefly recapitulated 
the suggested scheme for the evolution of vertebrates 
originally pioposeil by Huxley, who drew up a definite 
sequence from Hvpichthyos (an Amphioxiis like an- 
cestoi) to the ancestral mammals, and then attempted 
to fin<i their mo<leni counterparts In emphasising 
the modem research work into tho question of verte 
brati palflpoiitology, Sir Arthur showed how well out 
modem conceptions fit m with Huxley’s ingenious 
scheme, and how much further modem workers have 
gone along the same theoretical lines, baseil on more 
practical matenal now available For example, 
whereas Huxley could find no modern homologue of 
the Hyjiothena, Sir Arthur was successful m bridging 
this gap, m the light of mcxlem knowledge So much 
has been discovered cJunng recent years that Sir 
Arthur could not help but make some definite asser¬ 
tions with regard to veitebrate evolution, which only 
a short time ago he would not have been able to make 
For example, amphibians and reptiles are now so 
closely related by known fossils that their evolu¬ 
tionary sequence cannot be disputed 

As was to be expected from such an authority as Sir 
Arthur Smith Woodward, the fishes wore considered 
very fully The result was much information con¬ 
cerning American workers, perhaps to the detriment 
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of the workers of the Old World along this line of 
scienti6c work, who have been able to bnng so much 
light concerning man But perhaps it was a 
happy thought, for, whereas much information m 
available concerning man, esjvecialiy since the dis 
covery of Sinanthropus, the woik on the lower 
vertebrates comes as a useful complement to it Hero 
several points of interest and importance were ompha 
sised For example, the woik of Pi of E A Stensui, 
of Stockholm, lias given us a good idea of the Myrioh 
thyes when they dominated tlio world, whereas their 
modem counterparts, the lamjireys and hag fishes, 
are nowhere near enough for this Bone, too, which 
undoubtedly was preceded by dentine, in the first 
plewje as an exoskeleton, probably followed the dentine 
more closely than has jireviously been siipposorl 
Cunously enough, too, the links between groups are 
ni^aily always of the smallei t>pes This, with other 
observations, lea<ls Sir Arthur to the conception that 
most jirobably the same characteristics were arrived 
at along different channels, that groups began their 
evolution with definite inherent aims or potoutialitus 
which are difficult to desciihe at present, and that the 
impetus to evolutional y development was not so 
much H struggle for existence among the animals 
themselves as it was between the animals and their 
environmental conditions 

tSiB John Russell gave an analysis of the relation 
of man to the complicated modern machinery of civilisa 
tion, in hiH Essex Hall lecture entitled ‘ Man and the 
Machine ”, delivoreil on April 30 bir John |>uintcMl 
out that, until recently, it was theempiiical method 
that has prevailed m our methods of agriculture 
Empiricism, however, gave man hut an uncertain 
control of Nature’s forces In agnfulture, scientific 
workers have been successful in discovering the chief 
factors controlling the growth of plants, and Lawes, 
the founder of the Experimental Station at Rotham 
steil, about 1839, first apphetl this knowledge so ns 
to increase considerably the fertility of the sod and 
banish the sjrectro of food shortage from the world 
The application of artificial fertilisers and bacteria 
specially bred for the purjiose, have mode better crops 
possible Plant diseases liavo btsen brought under 
control, and disasters, such as the teinble potato 
blight brought into Ireland about a hundred years 
ago, can now be avoidoci The geneticist has, more 
over, succeeded in determining many of the characters 
which decide the nature or projierties of plemts, their 
height of growth, time of ripening, etc The result is 
that, by selection, new tyi>e8 of wheat have been pro 
duced with power of early ripening intensified or 
capable of growth in areas of subnormal rain fall 
Consequently, arable land has been extended into the 
cold northern prainea and into the old desert lands, 
with a great expansion m the wheat potentialities of 
the world In 1898, Sir William Crookes declared 
that the methods and knowledge then current could 
not long suffice to feed the growing population of the 
world Science and practice have advanced, and, in 
place of famine, wheat is so abundant that the wOrUPs 
granaries hold far more than can be used Other 
foods similarly available more abundantly than 
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ever In the foctones, labour saving appliances have 
become so effective that one man can do wliat it took 
the labotii of several men to do only a few years ago 

We aie m possession, Sii John Russell said, of a 
new ‘ machine ’ that easily achieves thmgs impossible 
to our fathers and does much of our work for us 
The ‘ machine ’ calls for sjiccialists Thus is prinluced 
the incieasing army of trained men The (ultural 
effects of the ‘ machine * on the wider pubiu cannot 
yet bo cleaily seen Jt mis to fostei passive rather 
than active pui*siuts, it is thus mimical to the aits of 
self expression and self development The ‘ machine’ 
IS reducing the demand for human labour, and by no 
means equally As a result, a few are overloaded with 
woik and an increasing number find themselves uri 
wanterl This displacement of laboui is a new peima 
nent factoi in our life as a community, and it must 
increase in importance as the ‘ machine ’ further 
develops The contrast between conditions in the 
couritiy and the towns is stiikmg The man m the 
countly IS much less dependent on the ‘ machine ’ 
than the toun dweller Tlie very low rate of imom 
ployment in rural f’nglanrl is in striking contrast with 
that of the imlustnal regions, showing the greater 
elasticity of country life as compared with that of the 
towns, and Sir John Russell is ot oi>inion that the 
development of country life and count!y juirsuits 
affords a promising way out of oui piosent difficulties 
Our ultimate aim must be to ust the machine for the 
{oinmon good 

The lottuie hall of the Institution of Eloctiical 
Engineers was crowded on Apii! 30 to liear Piof 
W L Bragg give the twenty second Kelvin Lecture 
He chose as his subjef t ” The Architei ture of Solids ”, 
and gave a pojnilar exyiosition of inodoin theory 
which was much apjirec latofl by his audience He 
divided solid bodies into three great classes, metals, 
organic substaiues, and inoiganu substanfos Iron, 
wood, and stone are representative of tliese dosses 
Metals differ from the others by the piesenc e of free 
electrons, the attraction betwwn which and the 
positive ions givim the stiucture its stabiUty The 
basis of the structure of puie metals and alloys la one 
of close ‘ packing but the lodii of the atoms m metals 
are mui h greater than those of the ions m crystals 
The structures of jiure metals are very simple X rays 
have proved of the greatest value m obtaining an 
insight into the real constitution of alloys Tho 
structure of metals and alloys i an be found, hut it is 
very difficult to picture tho stiucture of oigoiuc sub¬ 
stances The constitution of inorganic substances is a 
problem in electrostatics The stable coiifiguiation 
18 that in which the potential energy is a mimmum 
This enables even the constitutum of veiy complex 
compounds to bo foimd When these structures are 
found, wo can study the effects of extension and com 
proHsion on solids and the effect produced by heating 
them Special hypt^theses Iiave to be made in several 
cases, as, for example, when explaining tho expansion 
of metals by heat Theoietically, heat should be 
transmitted thiough salt with tho velocity of sound, 
and rock salt should bo stronger than the strongest 
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Hteel Prof t^ragg gave a convincing explanation 
of why heat travols much more slowly tlian this in 
insulating matenalM He regards a sheet of mioa as 
simply an electrical condenser It has great meohamcal 
strength parallel to the sheet and very little }>erpen 
dicular to it 

Thh twenty first annual May lecture of the In 
stitute of Metals was dehverod on May 6 by Mr 
William B Woodhouse, past president of the In 
stitution of Electrical Engineers Mr Woodhouse 
reviewed the development of power production 
throughout the world and in particular the important 
question of the extent to whuh Groat Britain, de 
pendent as it is on coal for power production, can 
compete with water power in othei countries m the 
production of cheap olectiicity for metalluigical and 
other industrial piirj)oHeM Electrical methods of 
treating ores and of producing and refining metals 
arc used to an extent which re(|uiie8 very large 
amounts of pt)wer and is rapidly growing Electric 
power IS being produced m Great Britain by the con 
Hiunption of coal at a price which compares favourably 
with water power m other countnes The great 
development of water power in other count nes and 
the large amount still unused calls for the most careful 
consuleration of our relative i^osition as a power- 
producing country The use of oil fuel, its effect on 
the production and demand for coal, and the prosiiects 
of producing oil fuel fiom Bntish coal, were also 
discussed The progress of electric power supply by 
a single organisation over a wide orea, miliatod in 
England some thirty years ago by the electric power 
comjiames, the developments of whicli have, m the 
face of groat difficulties, jirovided a general supply of 
electricity at a low price, led the way to nationally 
and interuationaily mteiconnoctcMl systems of supply 
m all parts of the world, and m (freat Britain to 
tho establislinient of the ‘ giid ’ by the Cential 
Electn*»ity Board It is jirocticable to obtain laige 
amounts of clectiuity from efficient power stations 
in Great Britain at a priro as low os one fifth of a 
penny a unit or even less for secondary power or 
restricted supplies 

In Soptembei 1920 the Government appointe<l a 
committee to consider and report upon tho desir 
ability an<l feewibihty of establishing one or more 
National Parks in Great Britain, and with com 
raendable promptitude tho Rejxjrt of tho National 
Park Committee has just been issued (Cmd 3851 
London H M Stationery Office 28 not) It deals 
generously with tlie terms of roforence, and covers 
a wide range of aspects of tho preservation of scenery, 
of fauna, and of flora The objects to be achiev^ 
by a system of natural reserves and Nature sano- 
tuanos in Great Britain are stated to be three fold 
the safeguarding of areas of exceptional natural 
interest disorderly development and spolia¬ 

tion , the improveflient of means of access for 
pedestrians to areas of natural beauty , and the pro 
motion of measures for the protection of flora and 
fauna The Committee is strongly m favour of the 
preservation of such areas for the public, and makes 
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suggestions for the extension of planning powers 
and for the formation of regional committees which 
would see tho necessary'arrangements carried through. 
It liistinguislies between national reserves, of interest 
to the nation as a whole, and regional reserves, 
selectetl for their convenience of access from mdustnal 
centres, but tbinks that at the present stage it would 
be premature to select specific areas The variety 
of opinion with which the Committee had to deal is 
well and interestingly illustrated in the summanes 
of evidence which form an appendix to the Report 

The annual meeting of tho members of the Royal 
Institution, for the ©lection of officers and to receive 
the report of the visitors for the year 1930, was held 
on May 1 Lord Eustace Percy was elected presi¬ 
dent, Sir Robert Robertson treasurer, end Maj^or 
C E S Phillips secretary In August last, the Insti 
tution suffered the loss of its president (and devoted 
servant), tho Duke of Northumberland, a vacancy 
fillo<l afterwards by the ©lection of Lord Eusta^ 
Percy The roll of the Institution at Dec 30, 
comptised 944 members Of 40 members deceased, 
special reference is mod© to eight, whose average 
tenure oxcetnled fifty years Lord Balfour had been 
a member for sixty years The managers are in the 
fortunate position of being able to report the com¬ 
pletion of the alteiationa to the buildmg, involving 
in parts a reconstruction The house is now fully 
open to members, and the library books, apparatus, 
and equipment have been replaced The Faraday 
celebrations in September will therefore be held 
under happy home auspices Additional cause for 
congratulation is found in tho sitiiatior that the 
efforts of the managers to meet tho expenses of the 
alterations have proved successful There will be no 
contingent burden i>f debt to carry forward Besides 
rfMCivmg generous donations from immediate friends, 
the Institution has derived most timely and substantial 
aid from the Pilgnm Trust 

It is not the British way to allow a regularly ©stab 
lislied and accroditeti orgamsation to foil, otherwise 
the Royal Institution would have ceased to function, 
during earlier generations, m any national sense and 
conception The adoption of the new plan of manage¬ 
ment and activities promulgated m 1810 brought, 
however, permanent ideals and adherents Notwith- 
standmg, the managers m those times endured heavy 
financial trials , still, they held on In 1814, during 
the absence of Sir Humphry Davy, “ the Institution 
did little for science, but though poor, it strove to be 
fashionable ’* (Bence Jones) It gave “ a cold colla¬ 
tion to the Grand Duchess of Oldenbuigh on May 
23 of that year The funds were not flourishmg, os 
premised, indeed, many bills were paid out of a 
special benefaction fund for discharging debts Some¬ 
what earlier, the managers had refused lectures on 
physiology and comparative anatomy “ because they 
could not convince themselves that scientific lectures 
can be given on these subjects without offence ta^a 
part of their audience *’ Varied as the story is, of 
which present day managers of the Royal InstitutioD 
must have ample knowledge, the past fluctuations of 
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the establishment provide stunulating thought and 
instruction Faraday gave his first lecture within 
its walls m 1824 

A NOTKWOBTMY foatuTO of the Sedety Week arranged 
by the National Safety First Association, which is to 
be held m Leeds on May 11 16, is the chemical session 
arranged for Tuesday, May 12 This session, at which 
Dr E F Armstrong, chairman of the Association of 
British Chemic^ Manufacturers and of its Works 
Technical Committee, will preside, is open not only to 
members of the chemical and alhed industries but also 
to representatives of all firms which are members of 
the National Safety First Association The Assooia 
tion of British Chemical Manufacturers has already 
been responsible for much valuable work in regard 
to safety m the chemical industry A senes of Safety 
CtrcularSt givmg information on accidents ocourrmg 
from time to tune in chemical industry, and mdicaimg 
precautions which may be taken to avoid their repeti 
tion, as well ns a quarterly summary of safety literature, 
are regular features of the Association’s activities In 
addition, the Works Toclimcal Committee has alroatiy 
issued Part 1 of “ Mo<lel Safety Rules for Chemical 
Works”, and a first section of Part 2, dealmg with 
fire and explosive n'sks 

At the chemic>al session on May 12, Mr J Davidson 
Pratt, general manager of the Association, will present 
a paper on the cleaning and repair of vessels contammg 
dangerous materials This is a subject of interest to 
almost every industry and neglect or ignorance of the 
precautions to be used m cleaning or rojiairmg con 
tamers, particularly those used for organic solvents, 
has been responsible for numerous accidents, many of 
which have been fatal The incidence of such accidents 
IS far from bemg confined to chemical mdustry, where 
the necessary precautions are indeed comparatively 
well known and observed, and one of tho fundamental 
problems of industrial safety is indeed here encoun¬ 
tered—that of securing the dissemination of the safety 
information m every quarter where it may be of use 
The Leeds meeting provides a valuable opportunity 
for the consideration of an important safety problem, 
and a good attendance should ensure that tho prm 
ciplea to be observed m handling such contamers 
are made known m quarters not otherwise easily 
reached 

At a meotmg of the International Executive Council 
of the World Power Conference of 1929 the need for a 
comprehensive and authoritative survey of current 
literature on power, fuel, and related subjects was 
recognised and a sub committee appomted by the 
British National Committee considered tho suggestion 
Ite report was unanimously approved at the meeting 
held in Berlin m June 1930 It was suggested that a 
bulletin be prepared, with the following reooi|unenda 
tions (1) Each country to abstract its own literature, 
the abstiaots to be m English, French, or German , 
f2} the abstracts to be mdexed in accordance with the 
Universal Decimal Classification, (3) the arrange¬ 
ment of the abstracts to follow that m use by the 
Institut international de Bibliographie, to be pnnt^ 
on one nde of the paper only, and to be capable of 
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being moimted on 6 in x 3 in cards This last re¬ 
commendation IS a good one, since it allows for either 
binding annually or a card index system The first 
number of tins Power and Furl published 

by the British National Committee, has recently ap¬ 
peared The abstracts are grouped under four mam 
headmgs— (A) sources (fuel, water, wind), (B) genera¬ 
tion (steam, electricity, water, moohaiucal power), 
(0) distribution and storage (steam, electiicity, water, 
gas, oil, pneumatic), (D) utilisation Tho following 
organisations are co operatmg m tho compilation of 
the bibliography Fuel Research Division, Depart 
ment of Scientific and Industrial Research, Bntish 
Chemical Plant Manufacturers’ Association, British 
Electneal an<i Allied Manufacturers’ Association, 
Institution of Petroleum Technologists, National 
Federation of Iron and Steel Manufacturers, and tlie 
National Gas Coimcil of Groat Britain and Ireland 
The Bulletin will be published monthly, and the sub- 
sfnption IS ten sliillings for twelve issues A copy 
of the first number and a subscription order form 
will bo sent, post free, on application to tlie Honorary 
Secretary, Bntish National Committee of tho World 
Power Conference, 63 Lincoln’s Inn i^iolds, London, 
W C 2 The National Conumttees in Czechoslovakia, 
Germany, Japan, and Poland have also begun pub 
lication, or will do so m the near future 

An instructive article appeared in the Times of 
May 1, concerning two new research stations, of much 
importance to tho deep sea fishing inilustrios of the 
British Empire, which have been foundotl in New 
foundland and Scotland The Newfoundland station, 
which is being sot up jointly by the Newfoundland 
Government and the Empire Marketing Boarti at Bay 
Bulls (near St John’s), starts operations this spring 
The Torry station, undei tho Department of Scientifio 
and Industrial Reseai'ch, and also financed largely by 
tho Empire Market mg Boaid, has been in existence 
at Aberdeen for a little more than a year These two 
stations represent the latest endeavours to organim^ 
and conduct scientific investigations on two great 
problems with which the modern fishing industries are 
confronted Newfoimdland, as a great oxjiortor of 
fisli, will be served by tho wientific workers at Bay 
Bulls in the search for a fuller knowledge of the great 
natural fluctuations m yield of the fisheries for cod 
and other economically valuable fish, knowledge 
which will render possible the establishment of an 
effective intelligence service for recording the move 
ments, quantities, and quality of the fish shoals upon 
which the fishermen depend At Torry, on the other 
hand, efforts are being clirected towards the perfecting 
of methods designed to preserve tho catch in the best 
possible condition as food and m a form which will 
appeal to the palate of the consumer Success at Bay 
BuHs will free the producer from the present trammels 
of uncertainty in yield, while good work at Torry will 
facilitate tho successful exploitation of for distant 
fishing grounds, and ensure to the consumer a better 
and more acceptable food commcKhty 

It is pointed out, in a recent Daily Science News 
Bulletin, issued by Science Service, Washmgton, D C , 
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that the route of the propoKod Nicaraguan canal lie* 
almoHt fhrcHtlv a( tohm the o|McenLie of the earthquake 
that mined Maiia>?ua on Mar 31 That epitentie 
hoH in Jat 11 9^ N lon^ 89^ W , pIohc to the north 
western t nd of Lake Nicaiagua Another hIuu k of 
Himilar intensity from the same origin might cause 
great damage to canal locks and pouei houses, or to 
the canal itself by landslides It la worth notuing, 
however, that in all excavations, the intensity of an 
earthc^uake is much less than on the surfai e This fact 
has frecjuently be en exjiei lenced in railway timiu la and 
in mines, and tvtn at the bottom of pits 10 18 ft 
deep as was shown by measuiemcnts made m Japan 
about foity >eais ago by Milne, Sekiya, and Omoii 
(Trans Japan Seis Soc vol 10, pp 25 29, 39 , 1887, 
and vol 19, pp 19 45 , 1892) 

Admirat D W Tavtor U S N and Rear Adrnital 
Sir Douglas Browiingg Rarl , Iiave been eleitcsl 
lionoiaiv vue pn^sidents of the Institution of Naval 
4rc hitects 

Ar the me(ting of tlui Koval Society on May 14 
then' will a discussion on ‘ Ultia penetratmg 
Hav s ” Thc^ discussion will he opened by Piof H 
CJeigei, of rubingen, followed by Loid Rutherford 
and othcuH 

The centenaiy of the biitli of David Kdwaid 
Hughes (May 16 1831) will bo commemorut<sl at the 
Institution of Kloctiual Engmoci's on May 14, when 
a shoit diseoiuso cm the life and wotk of Hughes will 
hndchvoied by Mr S^dnt y Fvershed 

Thf sixteenth (Jutbne T-»e(tuie of the Pliysical 
Society will be deliveicMl by Sn Richard (ilazebiook, 
who will take as his subject “ Standaids of Measuic 
inent, their Histoiv nnd Devolojiment ” I he lecture 
will bt dehvercsi at 5 15 r vi on Irida^, May 15, 
at the Sc u nc e Muse um South Kc iisington 

3 HF Painegie (Jold Medal of tlie Iron and Steel 
Institute has been awarded tej Mr 10 Valenta, of the 
Skoda Works Pjlsen, tor liis work c nt it led Heat and 
^cid resisting Cast lion with High Chromium and 
Carbon Content ” 

B\ bis will, the Hon Sir Chailes Algernon Parsons, 
who died on Feb 12, agcsl seventy six years bo 
queathed £4000 b) tlici North East Coast Institution 
of Engineei's and Shipbinkid's , £3000 to the Aim 
stiong College, Newcastle, £3000 to the Royal 
Institution of Oreat Biitam , and £2000 to the 
British Association 

Thf HiHcmd Spiers’ memorial lecture of the Faraday 
Society will be given by the piesident. Dr Kobeit L 
Mond, on June 17, at the Royal Institution The 
lecture will be entitled “Michael l?araday“, and 
tickets for admission may be obtained iroin the 
Secretary of the Faraday Society, 13 South Square, 
Cray’s thn London, W C 1 

The Geological Society of London will hold a 
conversazione in the Society’s apartments in Burling 
ton House on June 3, from 8 30 to 11 pm During 
the evemng, Dr W F Whittard will describe the 
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geological work of the Cambridge expedition to 
Greenland m 1929 

At a dinner of the Society of Apothecaries on 
April 28 Sir Stanley Hewett, Surgeon Apothecary'* 
to the King, was presented with the diploma of the 
Society {ho7}or't8 causa) Tins is the third time only 
that the honorary diploma has boon presented, the 
other two having been awarded to the Piincje of 
Wales and Sii John Lynn Thomas, f onsulting surgeon 
of King Edward VII Hospital and to the Welsh 
National Memorial Assoc i at ion 

Thk Council of the Institution of Civil Engineers 
has mode the following awards m respect of papers 
real I and discusseil at the ordinary meetings during 
session 1930-31 A Telfoid Gold Medal to Mr W T 
Hal crow (London) , Telford Premiums to Mr F R 
Iiooinan (London), Mr C Mimntt (Bombay), 
jointly 1o Mr C S Beriy, Mr II P Gaze, and Mr 
C E H Verity (London), and jointly to Prof A H 
(hbson (Manchester), Mr T H Aspey, (Wigan), 
and Mr !• latteisall (Ixindon) , a Manby Premium 
b) Mr A K Elhsou (Nag Hammotli, Eg>pt) , a 
CrOTrqdon Pnze to Mr R T MctMllum (Derby) , 
the Council would have awarded a Telfoid Premium 
to Mr Porev Allan (Sydney, NSW) had be been 
still living 

Thf Dorothy Temple Cross Research fellowships 
in tuVicKulosis foi the acadomu yixir 1931-32, for 
p( i-soiis “ intending to devote tlieniselves to the 
ailvancernent by teaching or reseaiih of tuiative oi 
pn ventive tioatment of tubrriulosis m all oi any of 
its forms”, will be awarded shoitly by the Medical 
Restaith Council Candidates must be British 
subjects ami possess suitable rntMlir al, veterinary, or 
seientihe quahfir atious The fellowships will pro 
forably lu awaided to those who wish to conduct 
in{|iiiii(w outside (heat Britain They aio gonernlly 
awardofl for one vcai, and are of the value of not less 
than 1300 per annum, with tiavelhng expenses m 
aiklition It may also be possible to awaid a Senior 
Fellowship of eonsulerably greater value to a specially 
well (piahried i andidat-e wishing t-o undertake an 
inbnsive study of some paiticulai pioblem of tuber 
culosis at a chosen centre of work outside Great 
Britain Partieulais and forms of application, to 
be returned bcfoio Juno 6, are obtainable from the 
Secielaiy, Medical Research Council, 38 Old Queen 
Stieet, Westminster, S W 1 

Applications are invited for the following appoint 
monts, on or before the <lates mentioned —A director of 
the Research Institute of the Cancer Hospital, Fulham 
Rood—The Secretary, Cancer Hosjutal, Fulham Road. 

S W 3 (May 11) An assistant master for mathematiOH 
and electncal engineonng m the Junior Technjcal 
School for Boys of the Paddington Technical Insti 
tute, and for evening classes—The Education QfiHoet 
(T 1), County Hall, SEl (May 16) A teohmoa| 
assistant undei the Department of Scientific and 
Industrial Research, for abstracting worlr in con¬ 
nexion with fuel research—The Secretary, Department 
of Scientific oml Industrial Research, 16 Old Queen 
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Street, S W 1 (May 18) A teclinical assistant m the 
iepartment of economics of the Edinburgh and East 
jf Scotland College of Agnculturo—The Secretary, 
Sdmburgh and East of Scotland College of Agri 
ulture, 13 George Square, Edinburgh (May 18) 
Vn assistant tutor for a^iult education in rural 
listncts, pmicipaliy, in Noith Lancashire undoi 
he Lancashire Education Committee—The Director 
)f Education, County Ofticos, Preston (May 20) 
\n assistant lecturer in mathematics at West hold 
College — The Piincijial, Westfield College, NWS 
May 27) A pnncipal of Brioiley Hill Toclimcal 
institute—The Diiector of Education, County Fduca 
ion Offices, 8 tafTord (May 27) A student proba 


tioner (zoologist or physiologist) at the MBA 
Laboratory, Plymouth—Ihe Director, Marine Bio 
logical Laboratory, Plymouth (May 29) An assist¬ 
ant Wturor in the tloiiai tinent of mathematics of 
the University Colloge of Swansea—The Registrai, 
University Colloge, Singleton Park, Swansea (May 30) 
A piofossor of pathology in the University of Hong 
Kong- The Chief Mtshcal OfUiei Ministiy of Health, 
Whitehall, S W 1 (June 24) A part time lectui'er 
m ongiaeeiing j)roduction and woiks management 
at Batteisea Polytechnic The Pniu ipal, Battei-soa 
Polytechnu , S W 11 A biology master at Hadey 
bury College—The Master, Hailey bury College, Hert- 
fonl 


Our Astronomical Column 


The Siberian Meteor of June 30 , 1908 Scientific 

A^mcrican for April contains a note by T G (Vowther 
m the above metetir, whi( h is undoubte<lly the most 
emarkable one on record it will be rernemborcKl 
hat many square miles of forest were levelled!, 
housands of reindeer killed, and that a blast of hot 
iir was felt by poojile at a (.onsiderablo distance from 
he fall Mr ('lowthcr now repriKiuces barogiaphs 
Laken on that <iay at five stations in lOngland , they 
ill show a senes of well rnaike<i oscillations, at times 
hat get later as they are farther born the place of 
he fall The deduced velocity is about that of 
lound, and the time of travel from Siberia to England 
s 5 hr 10 mui , which is about right for a sound 
loumey of 3550 miles Hence there is littlo doubt 
hat the osi illations indicate air waves produced by 
he fall 

Thei’G IS, however, a further phenomenon , that 
evening theio was a remarkable, re<l sunset glow whic h 
asted all night At midnight it looked like the 
<laro of a distant conflagration A photogiapb of the 
[rreenujch Naval C oJlego was taken from tlie Ho 3 fHj 
dbseivatnry at midnight by the light of the glow 
[t was discusswl at the moetirif^ of the Biitish Astro 
aomical Association on July 1 (see Jour Brt4 Af^tr 
Assoc , 18, No 9, p 354) Mi H P Holbs saal 
‘ About half past nine as seen from Oreenwiefi. it did 
not differ much from a fine sunset, except that the 
luminosity was more to the north than sunset effoct-s 
usually are, but the apiwnraiice lasted, and at one 
3’clock had shifted a little to tlie east, being if any 
bhmg rather more brilliant than it hod been earlier 
But the most remarkable thing was the light over 
the whole of the northern sky, which was then as 
bright as the southern sky is when there is full Moon ” 

The writer of this iiot*e remoml>era that at the time 
be compared the phenomenon with those that followe<l 
the eruption of Krakatoa in 1883, and suggested that 
there might have been an eruption in stane littlo known 
region But it now appiears that it was probably due 
to dust raised by tfie meteor, and earned westward 
by the same rapid current m the upper air that earned 
the Krakatoa dust so ijuiokly round the world The 
speed would be 185 miles per hour Mr Crowther 
records that at 7 r m on June 30, Mr de Veer, of 
Haarlem saw “ an undulating mass to the north 
west, It was not cloud for the blue sky itself seemed 
to undulate ” 

The meteor may have belonged to the Pons 
Wmnecke swarm, but it could npt (os is erroneopsly 
suggested m the article) have been the comet itaeJf, 
as that passed perihelion on Oct 9, 1909, so that .it 
was a long way from the earth in June 1908 
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Temperatures of the Sun, Moon, and Mars —Prof 
H N Russell gives in the Scteniifir American for 
April an ai < ouiit of recent researches at Mt Wilson 
by Messrs Pettit and Nit holson using a delicate 
theirnopilo on the 100 inch refloctor Tliey find for 
the moon’s sui face under a vert it al sun the temperaturo 
101 (’ , just above boiling water , at altitudes 

So'’, and 10 tlie temperatures are 88 , 40’, and - 30° 
respectively They studied the effect of an eclipse of 
the moon, finding that a region that was at 00 ^ C 
befoie the eclipse began, fell to 100 ^ when the region 
entered the umbra , the return of heat after the ec Iipso 
was also rapid, suggesting that the moon’s suiface is 
composeci of loose voU amo ash and that the heat only 
ponetratos a few inches below the surface The tom 
peiaturo at night is < cmcludod to fall below - 15(P C* 
Theie is thus a lango of 250^ C between day and night 
in the ecpiatoiiai regions of the moon , this would 
tend to diKintegrat/e rocks by alternate expansion and 
contraction, as K A Proctor iHunted out fifty yeai« 
ago New observations on Mars indicate that with 
an overhead sun ?n perihelion the tempeiatuu^ is 18^ 
(’ The tern peiaturo at the pole at the end of summer 

IS n1>out the same Observations of sunspots gave for 
tlieir temperature 4750° K , or about 1200 i oolor than 
the surrounding photosphere This refers to tlie middle 
of the disc, wheie vision fwnetrates to u lower layer 
m the Him tiioii with oblique rays 

Perturbations of Wolf’s First Periodic Comet — 

Cimilar No 10 of Wai’saw Observatory contains a 
summary of Prof M Kamienski’s exhaustivo re 
scare )ies on the motion of this comet from 1884 to 
1919 The cornet was observed at every return in this 
interval, except that of 1905 After the perturbations 
of all the planets ext ept Men uiy and Neptune liavo 
been carefully computed and applied, there are several 
fairly large residuals, amocmting m seven cases to 14' 
or more It is shown that those can be greatly re 
diiced by the assum])tion that the mean daily motion 
of the comet is diminishing by the amount 0 00000042' 
per day , this is in. addition to the changes due to 
planetary perturbations There is now one residual 
of 6 ', one of 6 ', the remainder are less than 4' 
The mean residual is reduced from 6 5' to 1 8 ' The 
author points out the similarity to the cose of Fnoke’a 
comet, found by Prof O A Backlund to have an 
increasing mean daily motion De Sitter’s value of 
the mass of the system of Jupifcer w as used , it is 
1/1047 40 Incidentally, the result supports de Sitter’s 
conclusion that it is bettor not to use results based 
on comets m adopting the mass of Jupiter, since those 
are subject to unexplained anomalies 
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Research Items 


Art of the Bush Negroes of Dutch Guiana —For some 
yearfi, Dr Morton H Kahn has conducted expeditions 
to Dutch Giuiuna on behalf of the Amencan Museum 
of Natural History, with the object of investigatmg 
the culture of the descendants of the West African 
Negro slavos who revolted from the Dut< h in the seven¬ 
teenth century, and have remained practicully un 
touched by white or Indian influent e ever since He 
has now contributed to the Journal of the Museum 
an advan(.e accoimt of their art in anticipation of a 
book on these people wliith he is about to publish 
Their art is a well developed highly conventionalised 
form with oonsiderable social signihcanco (Common 
objects of every tlay life are develojwl by carvmg into 
highly elaborated forms Combs, paddles, stools, and 
other objects show great beauty of form and design 
with a sense of line and balant e The carving is done 
by mon, and the objects have a ceremonial significance, 
for those wooden pieces are tokens of love Though 
the people are largely promiscuous, there is a certain 
amount of wooing necessary, which is done Viy means 
of the presentation of a carved oVijoc t A woman is, 
therefore, proud of her collection of carved objects and 
does not part with them readily, for each piece is the 
token of the affection of a male As a skilful carver is 
held in considerable repute, and those who are not 
skilful must obtain then services by trading game or 
flsh, wood carving is practised assiduously from boy 
hood The carveil objects are mode of hard jungle 
wood, some of lignum vitm, those of light wood not 
being popular The carving is done with a jock knife 
and a pair of compasses and finished with matted 
gross and river sand The objects are not used for 
triuie purjloses Colour other than that natural t-o 
the wood IS not usually sViown, though oc< osionally 
inlay of other wocxls is employed The objects are 
sometimes ho highly carved as to be useless The 
symbolism of the designs is individual I^romment 
motives aro tlie snake, tlie vulva, and the human 
'scapula 

Ecological Methods and the Tsetse Problem —In 
Ecology^voX Jl{1930), pp 713 733, Dr J F V Phillips 
discusses the application of ec'ological methods to a 
better imderstanamg of the behaviour of the tsetse fly 
( Qloss%yia spp ) in Tanganyika Tomtoiy At least 
60 i)er cent of the country is either hglitfy or densely 
infested by various spec les of Glossiua, the most im 
portant being O morsitans and G swynnertoui In 
1926 funds became avoilaVjle, through the Tsetse Sub 
committee of the Committee of Civil Research, for the 
establishment of a special department for the scientific 
study of the vectors of trypanosomiasis and its organ 
isation upon lines of mcJdem ecology Tlie detailed 
application of the latter method, it may be added, is 
under the direction of Dr Plullips The conception 
of the plem of campaign la baseci upon the fact that 
tsetse flies are associate m varymg degrees not only 
with the specific anunals upon the blood of which they 
food, but also with vegetation communities The 
tsetse fly investigator requires, therefore, to be versed 
both ui the purely entomolo«cal aspects of the prob 
lem, and also to have a know edge of the relationships 
of the biotic oomrounities whereof the insect is a coa 
atituont It would appear that a productive method 
of helping to solve the menace of these msects lies in 
an understancMng of its ecology The principal Imes 
of mvestigation include the detailed study of the m- 
seots m relation to the physical and biological char 
aoters of their environment, their mterrelations with 
the vertebrate fauna, their biolo^cal control and the 
experimental alteration of the biotio and physical char¬ 
acters of selected areas These and other aspects of 
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this great problem are discussed m this paper which 
outlines a comprehensive and far reachmg plan of 
campaign 

Fauna of the Dutch East Indies —The scientiflo 
results of the expedition of the Prince and Pnnoess 
Leopold of Belgium accompanied by Prof Van 
Ntraelen in 1929 (R6sultats scientiflques du Ven^e 
aux Indes Orientales N6erlandai8ea de LL AA RR 
le Prince et la Prmi esse Leopold de Belwque, pubh6e 
par V van Straelen, Directeur du Mus6e Royal 
d’Histoire Naturelle M^movres du Mus^ Royal 
d’Histoire Nature lie de Belgique) are bemg published 
handsomely in quarto form, eight parts of which 
have been issued m 1930 These cover a wide field, 
and each is written by an expert Vol 2 containa 
“ Suesswosserschwaemmo fas 2, by Walther 
Arndt, “ Cadent^res hydropolypes”, fas 3, ^ 
E Leloup, ” Schyphomedusen ^ , fas 4, by Gl 

IStiaany, and “ 01igocha*ten ”, fas 6, by W Michael 
son vol 3 includes fas 1, “ Isopoda (excl Oni- 
scoidoa and Epicandea) ” by A F Nierfltraaz, and 
“Isopoda Epicaridea” by H F Nierstrasz and G A 
Brender a Hi and is , fas 2, “ Paraaitic Copepoda ” 
by W H Leigh Sharpe, and fas 3, “ Cirripedes ” 
by C A Nilsson Contelli—vol 6, fas 1, contaming 
^ Batraciens ” by 8 F de Witte The most com 
prehensive are the parts on the ohgochietes and the 
(rustacea, fourteen species of cirnpedes being re¬ 
corded from various parts of the Malay Archipel "vgo, 
including a new genus and two new Hpecies, two 
now species of parasitic copepofls, and some interest¬ 
ing new isopodfl The oligochsetes collected belong 
mostly to the largo genus Phtreivma^ and these aro 
very carefully worked out Most of the papers are 
illustrated by text figures, but there ere Ime drawing 
plates in Leigli Sharj>e’s “ Parasitic Copepoda ” anA 
photographic plates in Leloup’s “ Hydroids ”, all of 
which are good 

Growth of Lobsters—An appendix to the InUrxm 
Report (Hoi>ort on Crabs, 1930) of the Interdopart 
mental Committee on Crabs and I^obsters (London 
H M btationory Office), by Mr Richard Elmlurst, 
brings out some interesting facts with regard to the 
growth of lobsters The growth ourves from all 
available data show that a tliree year old lobster is 
about 110 mm long These data are from lobsters 
rearotl m captivity and also from those marked and 
recaptureil After about seven years the growth la 
slow At about ten years old the males and females 
are of equal size, but nearly all very large lobsters are 
males At first the females grow faster than the 
males, but when maturity sots m the growth is slower 
Weigh mg experiments which have been undertaken 
at the Millport Laboratory, especially with reference 
to the mcrease of weight at moult, show that this 
increase may be as much as 30 per cent, but excep¬ 
tional cases are cited and one lobster was actually 
lighter after the moult The cast shell is eaten by the 
lobster, even if this is -withheld for some time There 
IS no relation between the weight of exuviae consumed 
and the morease of weight during the shell eating 
period, the lime taken in during h^dening probably 
roplacmg water m the skm The data availaole show 
that the mter moult increase is about 10 per cent m 
males and 8 per cent m females Tables are giveA^ 
showing details both of lengths and weights ) 

ParapuudechenaSy a New Oenui —Dr Sunda Lai 
Hora and Dr Paul Chabanaud have studied tha 
siluroid flsh PseudecAenets patne^ m much dfetoil, oad 
find that it is undoubtedly not oongeneno with 
BulccUus, the only other speoiee ascribed 
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bo the genus In their p>aper ** The Silujroid Pish 
p 3 eud€cheii€i 0 and an Allied rJew Genus ** {Records of 
the Indian Museum, 82, 3, Oct 1930) they describe 
the characters of both genera Pseudechenexa and 
Parapee^tH^ecJieneis both have an adhesive apparatus 
composed of a senes of transverse lamellfis resemblmg 
in superficial appearance and form the adhesive disc 
of Echeneut or Remora^ but they are quite different 
in general form, especially in the head region It is 
suggested that both genera are derive<l from those 
members of the genus Qlyptostemum which live m 
calm and placid waters of the highlands of Central 
Asia The fact that the pectoral fma are placed some 
what higher than the ventral surface of the body 
shows that they have taken to life m rapid waters 
comparatively recently, and that their ancestors were 
probably well adapted for life m deep and f aim waters 
PaendecJie^ieis and Parapsetuiechenets appear to have 
been evolved from two different stocks, out, under the 
influence of the current, have developed a similar 
type of adhesive apparatus 

Larch Pole* for Transmission Lines —Experiments 
have been t amed out at the I orest Products Research 
Laboratoi y at Princes Risborough m the treatment of 
home grown larch poles to render them siutablo for 
use in telegraph, telephone, and power transmission 
lines The objections to Inrdi (which for many pui 

g oses has long been hold m high repute in Groat 
intam) for transmission linos are apparently based on 
the behaviour of croosotofl poles used during the War 
It was recorded of those polcw that the creosote did 
not penetrate the pole to any depth when subject^l 
to the metho<ls of treatment then in use, con so 
quontly after erection the poles were liable to crack 
or split severely Experiments earned out with con 
signments of poles from tlie well known larch woods 
m Tintem Forest have shown that with suitable treat 
ment these difficulties can bo overcome By peeling 
and making a number of incisions m the poles with a 
broad knife, a satisfactory penetration of the preserva 
tivo iH obtainable Although the incisions have a 
slight weakening effect on their strengtli, home grown 
larch poles so treated aro said to he 26-30 pei cent 
stronger than imported polos of Scots jnno of tl\o same 
dunouHiona Provided, therefore, that the larch |x>lea 
are grown os clean os the imported pine, they should 
easily be able to hold their own m competition 
Btdleitn No 8 of the Forest Products Research Lab 
oratory (Jan 1931), recently issued by the Department 
of Scientific and Industrial Re5»earch, givoS full tech- 
nioal Ow ails of the experiments earned out 

The Old English Mile —In a paper recently pub 
bailed m the Oeographtced Journal^ Sir Charles Close 
showed that the mile in use in the fourteenth century 
m England waa not less than ton furlongs Lieut 
Col J B P Karslake returns to this matter m the 
Oeographtced Jourrud for April, and shows that the 
old Englifdi mile was actually eleven furlongs This 
can be proved to be the mile of 1600 paces It waa 
identical with the leuga^ the common unit of maxunum 
linear measurement in early Saxon times It was 
introduced mto England m the first century b o , and it 
IS the measurement that was used m the Domesday 
survey Apparently it was replaced by the mile of eigh t 
furlongs by the use m Saxon times of the Roman mile 
of 1000 passttSf divided into eight atadta So early as 
the ninth centuiy, the atadtum became the oqmvalent 
of the furlong This mile of eight furlongs was adopted 
by the Post Office on its establishment in the reign of 
James I for the determmation of rates of horse hire 
for postal purposes Thus milestones eight furlongs 
apart were set up, and this mile became tho accepted 
standard of mecMurement m Great Britain 
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The Labrador Current —In a report on the coasted 
waters of Labrador based on explorations in 1926 
{Proceedtnga of tho American Acfiidomy of Arts and 
Sciences, vol 66, No 1), Mr C Iselui directs attention 
to certain features of tho Labrador current revealed 
by sections across its waters Two sections showed 
that tho colder water is separated from the coast 
by a band of fresher warm watet derived from 
land drainage, and that the coldest water m the 
current lies at a depth of about ono hundred metres 
A further comparison with sections of tho current 
taken some years ago in Davis Strait shows that the 
(‘ui rent keeps prootu ally tho same temperatures 
and salinities throughout A cross section in Davis 
Stiait gives ID square miles of water below 0^ C * 
and a «ross section off Sandwich Bay in the south of 
Labrador gives a comparaVilo hguie of 12 46 miles 
The temperature of tho body of tho curToiit ( - I"" to 
- 1 5° C ) is mauitamed by scantv solar warming, the 
shortness of tho summer, and tne melting of bergs 
and floes, which hinder any rise m temperature Mr 
Iselm points out how tho water supply from the snr 
fiue of Labrador supplies an urge for the current, just 
as he believes that the chief source of tJie ciuront is 
the urge supplied in Baffin Bay bv land drainage and 
the northward sotting West Greenland cuiront L<iw 
salinity, m spite of low temperature, gives a reduced 
salinity on tho west of the bay Tho eastern side has 
a higher salinity by the inflow of Atlantic water 
This ilifferenco forces Iho western wiiiers soiithwanl 

Magnetic Analysis of a-Rays—An article by 
S Kosonbluni in the Decern her number of the 
Journal de Physique, on recent progress in the study 
of the magnetic s]:)e( tra of a rays, contains some 
details of tho anparatus by means of whuh ho was 
able to show that certain a rays, for a long time 
attepted as simple actually consisted of discrete 
groups Tho magnet employed was tho large one of 
the Bans Academy of Ncionces The largest pair of 
polo pieces usod hiid a diameter of 7 5 cm , and gave 
a constant held of 24,000 gauss over a region 36 i m 
111 diameter, whir h was luleituato to enable him to 
apply to a particles the focusing method with large 
deviations that had alreacR boon usod with much 
success with (i particles by Ellis, Meitner, and others 
Tlie paper contauis several interesting photographs of 
apparatus, as well as a number of roprotluctions of the 
magnetic spectra of tho a rays from thorium C 

Past and Future in Quantum Mechanics —In a short 
communication appearing m the second March issue of 
tho Physteal Review, Prof A Einst^em, R C Tolman, 
and B Podolsky have raiseil the question of whether 
or not the quantum mechanics limits knowlerlge of the 
past path of a particle m tho same way that it does 
knowledge of its future The test is mode by considera¬ 
tion of an idealised experiment of a type now familiar 
m demonstrations of the imcortamty prmciplo The 
history of two particles pro( ceding from one region of 
spetee to another by different routes is followed out 
in detail, and, to avoid a paradox in connexion with 
measurement of time and energy, it is first shovm that 
momentum cannot bo determined without (hangmg 
its value, and then the onginal problem is decided m 
the negative A final remark is adde<l to the effect 
that it 18 desirable to emphasise that quantum 
mechanics imposes limitations on the localisation m 
tune of a macroscopic phenomenon like the opening 
and closing of a shutter 

Reduction of Potassium Per rhenate —Noddack, 
one of the discoverers of the new element rhenium, 
found that tho yellow oxide, Re,07, when heated 
in sulphur dioxiile, was reduced to a blue oxide of 
indefinite composition, and this when heated in 
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a black oxulo KeOj 'I hia wew nut hydrocyanic acid) and Halts which could not be 
obtaiiu«l with niildor rodiu ing agents on a j>or titrat*<xl in the prosenf e of tlie hydrogen or quin 

rhonate solution^ these yielding a yellow soliilion h^drono electrode The rcHults show that the 

wluch whtn made alkaline with baiium hydioxide antunony electrode poasosses a wide range of applica 

gave a yellow precijiitate heheviwl to he barium bilitv and is capable of rapidly indicating prevailing 

ihenate Tlio yellow solution was behoved by yd I values with a moderately high degree of accuracy 

NotUlock to be rbenit uc id In tlie Man h ninnbei of A single umvorHal buffer solution was employed, 

the Jounml of the ('}n 7 f}}C(il Soc\e1}f Brjscni, UohmMon, ( ompost^il {aciouhng to the work of Prideaux and 

and Stoddnrt tlescnbo oxponments which show that Wai<l) oi a mixture of phosphoru . phenylacetio, and 

tlie first light colourcrfl produft of rfsluction w n bone acids each 0 04 molar, uoutrahsed with 0 2 

colloidal suspension of the black material whuh it iiermal sodnun hvdioxide Rods of pure cast 

afteiwardi^ yields This black ])rodu( t is ReO* antimony, cleaned with emery paper at the bf^mnmg 

2H,0, and <au bo olitainoil (luantitalivoly from the of each titration, and purifieil antimonous oxide 
per rhonate, a loactioii lominiscent of that by which addixl to the bufter solution, were useil. but it was 
the bUu k rediulion piofluct of osmu acid namely, found that addition of the oxide was unnecessary 
OsOj 21RO, is piodiu ed Ahi evjdcm e of the foi rna Vigriious mechanical stirnng is osseatial 
tion of ilioiiK lu id or the piei ipitatiori of barium 

rheiiate VC as obtained 'The action of v nrious rexiue mg Flame Temperatures Jones, Lewis, Friauf and 
agents under vaiymg londitions is des(iibtMl m the l^errott in the March number of the ,/oama/ <>J th€ 

pa])ei The hyiliate KeOg 2K3O when heatcsl at Amencnn Vhemmil Aocn/y record measurements of 

250Mot twelve hours m an evacuated tube gavc^ the the temperatures of hydrocaibon Hamos made at 

iinhydiouK oxide, R(^0^ m the i>uie state Ihe Pittsburgli station of the U S Bureau of Mines 

Tlie inc^thod iiscxl was the levorsivl of Ht>ectrum 
Cosmic Rays ' \f F Bnldet contributes to / istm lines of sodium an<i lithium salts in the flame, « 

liormc for March an intMesting ie\ k w of the tirogici'^s heated tungsten strip examined by an optical pyro 

of knf>wledge about these' ra\s kSo fai hack as lOOJ, inetf'r providing the light tiansmitted through the 
Ruthcrfoid and Mclennan had noticed the tondeui \ flame I be flame temperature increasos lajudly, 
of elect ros( opes to lose their cliargo thev thought starting with a mixture neai the lower lirnd of m 
that this might ui ise fioni gamma lays of teriestrial flammability and roaches a maximurn with a gas an 
origin 'lotrsttlns an eli ctiusi oj>e was cairio<l up (o nuxturt' < onfaming (omhustiblo slightly m excess 
a great height by a fice lialloon in 1910 it was ftnind (due to dissoi lation of the products) of that Teipasitf 
that the loss of charge was moio rajud than on the to consunie all the oxygon jireseut With further 

gionnd, MUgge sting that the iays had a cosmic oiigin increase in pc'ioentage of c omhustible the flam€ 

Prof Millikan discoveied in 1913 their lomarkable tempeiatuie falls ogam, although not so sharply 
penetrating power, finding that it lUHxleil 20 8 metres as foi mixtiues < unlainmg oxcosh oxygen The 

of watoi or J H of load to i|ueiK h tliem It was in maximum flame temporaturos of the gases tester! 

feirerl that then wave IcMigtU wns only I 50 ot that of vaiy fiom 1880 toi methane to 1975” for t'thyleno , 
the gamma rn\s It was shown that tlie lays did not the maximum vaiiation for the different hydro 

come from the sun since tlieio was no a]>pre( lahlc cailioiis is less limn 100 The maximurn flame 

difference ht'twein the strength by day and by night tem])eiatnres of the unsaturated hydiocarbons (ethyl 

When Prof htoiinei tiaccxl auiorc to the iinjiin t ol one, pioji^Uiu' butylene) me Jngher than those 

ehn tioiis from the Him it was thought that those iays of the Hatuiatod hydrex ail)ons (methane ethane, 
might anso m a similai mannc'i ncrordmgly Prol pioj)ane, butane isobiitane) The (ombtistible gas 

Millikan made an expoilition last veai to IfudsoiiH air mixture wliah gives the highest flame tcmpeia 

Bay neai tlie magnetic jiole there wore bright tun dims not conespond to that which gives the 

auroim on thuH nights but the Ktiengih of the cosinir highest spewl of umfonn propagation of flame, 

rays was no stlonger than at l^asodtna It was ion except for methane ami possibly Pittsburgh natural 

cludeHl that they are not Lonnei ted with the auiora gas In other cases tbe> mixtures for highest flame 

A slight ten del ley lias been found foi the st length of ternpejatiiro contain less combustible gas Attempts 
the ray a to \ar> with the baronietei , this is explaimxl to calculate the flanv' temperatures making use oi 
by atnu>s]>)ieiiL ahstjrption smeo the barometer mea specific hosts, gaye satisfactory results, the tempera 
Huros the mass of air abov o the place M Baldet goes turos being 100^ higher tor the imsaturattxl and 40 -70*' 
on ti) explain J^rof Millikan s suggestion that those higher foi tlto saturated hydroeartions, m such a 
ra>s may have then ougm m the coming together of diicction as to ac t ount for the difference by radiation 
h\<hogen atoms in space to build up more complex losses fiom the flame 
atoniH such transformations would bo accompanied 

by an emission of energy Sir James Jeans fiiefors to Deformation of a Single Crystal of Silver —A normal 
explain them by the annihilation ol protons and elec sample of silver consisting of an aggregate of crystals 
troiis, showing that this would give lays of the right w)mn worked and annealed is known to twin readily 
wave length metal was, therefore, chosen by Gough and Cox 

(Institute of Metals, annual general meeting, Mar 11) 
The Antimony Electrode - The electrcxle < oiisjsting to investigate the formation of such twms in a single 
of metallic antimony in a solution containing solid crystal After being subjected to alternatmg torsional 
antimonous oxide (Sb, ShgO,) has beenuseil in electro stress, liowovor, no detunte twin markings were to be 
metric titrations and can be apphtxi in coses wliere obsorved though the surface was covered by slip- 
the liytlrogeri and quinhydione electrodes do not bands on octahedral planes and in good agreement 
fuTution satisfaitonly It has also been iistxi to with the maximum shear stress hypothesis of elastic 
moaHiiie pB values In the March number of the failure After complete fracture, the specimen was 
Journal of tfn <^%€ 7 nical Britton and Kohmson vacuum annealed without, however, any twins beuig 

desciibe exponmeuts made with the object of deter produced Under comprossional stress, both static 
imuing the scope of the electrode as a tifcnmetnc and dynamic, the same result was obtained The 
mdicatoi and the extent to winch the electromc;>tiv e complete failure to produce twins m these experiments 
forces may bo accurately converted mto pH values, must lie held to constitute proof of an essential 
previous resoarc hes on the latter not being m good difference of the mode of deformation between the 
agreement The woik dealt with acids (mcluduig eingio crystal and an aggregate 
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Climatological Literature and Research 


P ROF R DeC WARD’S recent pain-r, entitle*! 

“ The Literature of Climatolopfy ^ doHorves to 
be brought to the notice of English loatlers It ih an 
attempt, m no few os eighteen pages, at a survey of the 
various Imes along which climatological leseaich has 
been earned out, and of the literature available m 
each branch There are a number of brain hos of 
acienee—for example, biology, me<licme, and ongineei 
mg“ m which a xeseurch woiker is somotimeH con 
fiontexl with the need for mformation about the 
climates of different parts of the world, and tlio ]>recise 
kind of information reipiired vanes with the nature of 
the resean li work that is being done 

Prof Ward tells us that tlie niuuber of mquuoiH 
seeking the kind of information that his survt> 
attempts to supply is greatei among woikeis in sub 
jects not obviously lonuefttsi with dimatologv than 
among meteorologists and climatologists Tlicu 
special roquiiements aie many In agricultural 
science, soil temperature, the water content of soils, 
the extent to which the moisture piesent in the an as 
invisible vapour falls below the amoimt required to 
produce saturation, and the desiccating po\%er of the 
air, may all be of particular interest It is impoitimt 
for the inquirer to know whctliei any or all of these 
items have been studied, and, if so wiiere the iiecis 
saiy books of lefc lence are to be found The anthio 
pologjsts, with their < nnosity about jiast chmates, 
must follow up a different hianch of dimatologv with 
a hteiatuie of its own 

Prof Ward is known on the eastern side of the 
Atlantic for his exi client woik on Amt ncan climate s , 
lie may betome oven hettci known if he will cull m 
the aid ot the official libraiians of different couiitnes, 
and produce the c ompiehetisivo suivi^y of which his 
present papei might well fonu the nucleus In an 
addendum to the papei, the author admits thc' con 
sciousiiess tliat he has dont^ his work with a ceitam 
dogiee of skc^tchiness—that is a featuie of the papt i 
that most nitteoiologists will undoubtedly notice 
But until the thorough cataloguing of the available 
htoratuiehas boon done m combination with a judicious 
weeding out of the imrehalilc <ir unsuitable works few 
are likely to judge of the extent to which this fault 
IS present 

A loient paper by Dr C Blank ^ is an example of 
meteorological hti^iature of impoitaiue outside dima 
tology The ro(|Uiiements of horticulture have no 
doubt influenced the course of meteorological studv in 
Holland, and moat of the information given m Dr 
Broak’s paper is of practical importance to iiursoiy 
men, who are very much cone emecl witVi mimmising 
frost damage, and must takc^ advantage of any avail 
able knowledge about the average annual march of 
temperature both in the air and m the ground, and of 
the abnonnahtios of this seasonal march that nia> bo 
expeotod to occur m particular years Dr Broak’e 
paper is supplementary to an ear her papei by Ch 
M A Haitman, No 24 of the samc^ senes of pubhea 
tions in which arr tempeiatiiie alone wa^ consideieil 
Dr Biaak deals, however, with earth as well as an 
temperature 

In regal'd to aai temperature, the author’s discussion 
IS on the customary linos He does not omit to give 
statistics in regard to the earliest and latest dates of 
frost There is little that colls for criticism in those 
studies, unless one may be allowed to cavil at a mmor 
Boint of interpretation of certain statistics in relation 
To the amount of watei vapour in the atmosphere anef 
to the occurrence of night fiosts Dr Braak found 
that tlie average vapour pressure on nights of frost at 
each of thirteen representative stations was greatest 
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foi stations nearest to the coast, and dimuushed on 
poasing inland For example, the moan value was 
6 tt raillihars at Winteiswijk and 7 1 millibars at 
Katwjjk, the fust named being an inland station, 
and the last named a coastal one This is cited as 
evidence that the distiibution of water vapour is of 
iinjioilance m doteimining the distiibution of frost 
frecpiency 

Now it IS well cstablislied that dr>ness of tin atnio 
spheie up to a considerable height favours a lapid fall 
of tempi^ratuie at night under a clc^i sky, but it seems 
doubtful whothei those statistics can be said to piovc^ 
it If tlie int*erioi liud ahaipoi fiosts llian the coast 
for some othei leason, would not the gic^altr faff of 
tempeiature ensiiie a lower vapour jjreasure as 
measured near the giound tlirougli the greater con 
densation of hoar fiost or fog ? It must be remem 
beied that on still and niitially clear nights teinpota 
t lire generally tails below the value corn sponding with 
the (lew ])oint at sunset and condensation of some 
kind invariably takers place, jirovidisi that the sky 
remains clear and the wind light Tlie condensed 
moisture is pailly denvtd from the air, and the watoi 
va^iour is theiebv leeluced 

The section dealing with earth temjHiialure gives 
far more mfoirnation on this subjex't I ban is to be 
foimel in most I ext books ot meff otology Using thi’* 
(qiiation 


wh( re Up IS the amplitude of tlu poiuxlic vaimtiou ot 
period T at a dc[)tli p m the ground and A is the 
tluimal diffusivitv given m trims of th< depth of sod 
wlueb can be warmcnl I C by the boat passing in 
unit time (hoie 1 minute) tiiiough a lavfi of sod 
] ern deeji across wluch a constant diftiaetuc of 
UU IS maintained, the thcimal diffusmly ot difft r 
ent soils at De Bdt, VVagerungen, and (troningen are 
examined I he lesuUs aie eompared with Himdar 
iiitormation giv^en for sods of the same tvpe ui Haiiti s 
well known‘‘Lebrbiie h ” The agreement is not close, 
hut the Dutch ohseivations are leasonablv consist 
ent among tliemsehes, and the above mentioned 
diveigemes may safely he leferred to piobable differ 
cnees between the sods m the two sets of ohsoiva 
tioris The well known effect of relation of tlie sod is 
brought out tltuuly for a mixture of sand and peat, 
A was found to be 0 08(i cm at (honmgen, ami at the 
same ]>lace foi a relatively tompart and air fiet 
mixtuie of clay and sand A was 0 4H2 Foi peat and 
sandy clay, Haun gives ff 133 and (t lespectnely 
It IS generally lecognised that the conrlm tivity ot a 
paiiuidai sod m gumtly affected not onlv by the 
amoimt of air < ontamtHl in it but also by its water 
content and by other factors, which provide oddi 
tional Houicos of divergence when (losely similar soils 
aie (ompared at different timtvs 

Jn (onclusiori attention may bo din (ted to mtoiest 
ing curves of air and sod temperature m the severe 
fiosts of Tanuaiy-February 1017 and Febiuaiv 1020. 
on page 55 It is notable bow, wht n the soil is trozen 
to some dejith, the action of the latent heat of fusion of 
lie durmg a thaw dostioys the normally good general 
agreement between < urves of an tt'mpeiatuic and sod 
temperature at a depth of loss than 1 foot, and ex 
collent examples are to ho found m these curv es The 
same applies when freezing is taking place 

* AnnaU of tho Asflor'latlon of \niericim (*eogrrtpliers, Marrh 1931 

' KonliikUjk NiMlerlandath MolnorohiglM h Inatltinit No 103. 
McdedecMniit M rn VerhiindoUngyn SS Hot KItnmnt \ftn Noderluml 
W (\er\oJg) Lucht en ffronfUeiuiH>rHtmir T)o<jr Ur l Brnak 
Pp 78 (Amaterdarn Seyffardt s Bm khandi I lOiO) 1 90 f 
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The National Institute of Industnal Psychology 


tenth Hniiual Rej>ort of tho National Inatituto 
^ of Ind VIS trial Psychology, afl we havo already 
indicated (May 2, p 679), shows steaily develop 
meat of the work of the Institute, despite tho pre 
valent industnal tlepression Among tfio industrial 
investigations unilertaken by tho Institute m 1930 
wore time studies of the various operations of max hino 
moulding in aluminium works, which havo led not only 
to consideniblo savings m time but also to improve 
ments in the workmg conchtions, particularly m 
ventilation Similar results havo attendcKl imestiga 
tions m a calico dyeing and printing works , whilst 
studios of [lacking in a chocolate works le<l txj tho 
design of a new bench wine li meroased output by 10 
per ( out, and also to the introduction of an improved 
packing method Otlicir [uohloms oxuinined relate to 
internal tranH[V()it in a cotton doubling mill, and tho 
Institute’s mvc'stigrttuuLs have bc>on iea[)on8ihle for 
improvomentH in thc^ orgauisatvon of such varied types 
of fa< (ones as gas works, cniguieermg works n potted 
meat and fish [xisto fuxtxiry, radio works, rubber pro 
ducts fac tory, sjunmug null, wireless ancl cablo otluos, 
oil distribution company During the year, in\c>stiga 
tin ns conducted for tho i ail ways rosultod in valuable 
recoin mend at ions for eliminating accidents m goods 
sh imt mg and f or rfslucmgi^ulfering and damage to goods 
A fc'atme of tho mdustnal investigations of tho 
Institute during 1930 is, liowovor, the extent t<» which 
it lias been called uiion to ajiply its oxpenonco and 
methods of voc ationnl sellertion t<i the solution of 
[iroblems (oncoming personnel Contributions of tins 
kind havo been mocle in tho locnnlment of staff fur 
cliomical works, cleaning works the selection of tele 
[ihono operators for tho (J PO, as well as in tho 
seloftion of general staff for insurance otiices and 
let ad stores it is thus evident that the value of the 
rosoarch in the field ot voi ational guidance already 
cariicxl out by tho Institute is now wulely reiognisecl, 
and tho account of the IrLstituto’sramegioex[)enmont, 
to bo [lublished under tho title of Methods of I ’hoosmg 
a Caieer ”, should ho assuied of a wide reading 

Research work is being carried out in this field in 
assoiuition with tho Juvenile Kinployroont Depart 
mont of the Ihrmmgham Education Committee to 
detoimino tho applicability of the Institute's methods 
in tho liorstal institutions Tho h ife Carnegie oxpen 


ment in vocjational guidance haa oontmued in oo-^ 
operation with the Medical Department of the Fife 
Education Authority and with the Juvenile AdviBory 
Committee of the Employment Exchange, whilst 
other members of the research staff are attemptmg 
to follow up private vocational guidance cases ana 
to prepare occupational analyses for the use of the 
vocational guidance section Some of the research on 
industrial psychology in progress at the XJmversitiee 
of Cambridge, Lomfon, Leeds, Durliam (Armstrong 
College), Edinburgh, Glasgow, Aberdeen, and St 
Andrews is itself defmitely related to vocational 
guidtuice or select ion Examples are the studies of 
vocational guidance m the Cambridge area earned 
out by Mrs Ramsay , of empicjyment psychology at 
Dinham, educational psychology at Leeds, on per- 
Hovoraru o and character at King’s College, London, and 
on file testing of prinfx>rs’ apprentices at Edinburgh 
The Institute of Industnal PaycViology is itself 
responsible for rosearcli on the nature and measure¬ 
ment of tho mental abilities involved in various types 
of factxirv assembly operations, on colour discrimina¬ 
tion, on daily fluetuations in industrial ofhciency, and 
on oc< u[mtional jirospec ts for boys, based on a repre¬ 
sentative group of /)00 working boys, employed and 
unem|>loyed An investigation conducted by Dr 
Pmanl elaborated tests for perseveration which havo 
facilitated a division of people into three and not 
into two I lasses as required by Jung’s theory, and are 
now Ixjing applied for the selection of good leaders 
A research on methods ot diagnosing social ability, 
espei lally tho capax ity to * handle ’ [loople has been 
(ommencod, and investigations which have led to the 
elaboration of standardised tests for motor drivers have 
attracted a considerable amount of interest 

Not tho least important feature of the Institute’s 
work IS that which it has earned out on behalf of the 
National Institute for tho Blind (more paiticularly 
dunng the jiost year), its studies of tho organisation, 
workmg methods, and conditions of various blind 
workshops Tho interest of this work lies not so much 
III ihs remarkable effect m me roosing etticiem y m such 
workshops, but m the extent to which it assists tho 
blind to become useful and effective members of the 
community and breaks down the isolation so charac 
toiistic of the blmd worker 


The Microscope and the Paint Industry 


^pHE value of the microscope in tho study of pig- 
^ mints is being intieasmgly roaliseil by the British 
paint mdustry, also m Germany and olsowhoro It 
has long boon known that chemical analysis alone was 
quite insufficient for evaluating tho true properties of a 
pigment, but that particle size ami shape are, among 
other things, of very great imjxirtonce, especially m 
detoimining the nature and extent of tho reaction, 
for oxamfile, between the pigment and an oil medium 
like lms<H'd oil 

In a recent article m tlie Farben Zetiung (Mar 7, 
1931), Di A V Bioin doscnlies the results of an 
exammation of re<l leaxl by a jxilariscopo with crossed 
mcols One of his principal findings was that the 
reactivity of tho red load with linseed oil depended not 
only on the size of the particles but also on their shape, 
and that even particfos of tho same form varied m 
this resjwct He distinguished at least six different 
foirns and conditions of particle, of which the first is 
smooth and crystalluie, ami not readily affected by 
linsee<l oil , the second is small and spherical, and the 
others are more or less oxidised varieties of the first or 
second The most recent research m cr>^stal growth 
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lias shown that atx^ms are most active at their edges 
and I omoi‘8 , also that crystals are mad© up of blocks 
or sections separated from ono another by submioro- 
scopic chamiels Surface energy is not, therefore, 
uniformly distributed in a crystal, but vanes with its 
molecular density, and tho cntical energy mcrement 
of the suifaco reaction may vary considerably in one 
and the same crystal In the c,aso of red lead, linseed 
oil only enters mto reaction where it is in direct con 
tai t with the leaxl oxide surface, formmg load soap or 
linoleato These soap molecules ako occur m many 
different fonns, including the colloidal, in which case 
they would not be seen between crossed nicols 

It was found that a 100 per cent red lead from 
which all free lead oxide had been removed by ceutjful 
and repeated extrewtion with ammonium acetate 
solution was changed quantitatively m the course of 
two years into non isotropic spherical crystals if ft 
was m contact with pure Imoleio acid In coimneii 
ciai red leads, all these various forms of particles 
foimd in widely differing proportions, oauung ootte- 
spondingly wide differences m the quaHStes of the 
rid load 
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University snd Educational Intelligence. 

Cambbidgb —The General Board haa appointed 
‘^Dr H Jeffreys, of St John’s College, re^er m 
geophysics 

The Council of the Senate has recommended that 
it be authorised to inform the Plummer Trustees that 
the Umveraity would approve of the establishment 
m the University, on the John Humphrey Plummer 
Foundation, of professorships of morgamc chemistry, 
of mathematics physios, and of colloid science, and 
of an annual payment at the initial rate of £300 from 
the Plummer Fund towards the mamtenance of the 
Dwartment of Colloid Science 

The Coimcil of the Senate has issued a report on 
the proposed allocation of the Rockefeller benefaction 
In 1028, the International Education Board offered 
to provide a sum not exceeding £700,000, provided 
that the Umversity obtained from other sources the 
balance of £479,000 necessary to put the scheme into 
operation At his installation last year, the Chan> 
cellor announced that the Umversity had received 
promises which would enable it to satisfy this eon 
dition The complete scheme consists of two parts, 
one dealing with the Umversity Library mvolving a 
capital sum of £500,000, and the other dealing with 
Boientifio developments involving a capital sum of 
£679,000 

On the scientific side of the Rockefeller scheme, 
money is to be received from the International 
Education Board pro rata as it hcus been collected and 
paid in from outside sources or guaranteed by the 
University At present, the University has received 
approximately £110,000 from outside sources and 
£210,000 from the International Education Board 
Tlie income of the sums already in hand will be about 
£15,000 In the pinion of the Council of the Senate, 
this income is suinoient to finance those parts of the 
Rockefeller scheme which the heads of departments 
think can now suitably be put in hemd, provided that 
the professorship of mathematical physics and a 
professorship of colloid science (to replace the tern 
porary professors!up of colloidal physics) are financed 
from the Plummer Foundation The Council haa 
accordingly recommended that the General Board be 
requested to take the necessary steps to bring into 
operation, by Oct 1, 1931, so much of the scheme as 
esm be carried out under present conditions 

Edikbubqh —Tlie Umversity Court, at its meeting 
on April 27, resolved to appomt as the first professor 

geography, Mr Alan G Ogilvie, at present reader 
m geography at the University, the appomtment to 
begm from Oct 1, 1931 Tlie foundation of this 
new chair haa been made possible by a grant from the 
Came^e Trustees and funds collected by public sub 
scnption through the action of the Royal Scottish 
Geographical Society 

Lokdon —Prof Max Jakob is givu^ a course of 
four lectures on “ Steam Research in Europe and m 
America ”, at the Institution of Civil Endears, on 
May 7, 8, 14, and 15 at 5 30 F M The lecture on 
May 14 will deal with optical measurements— 
theones and thermodynamical evaluation and control 
of the results of experimental work, and that on 
May 16 with special tnermal properties and processes 
of water and steam, and a note on mtemational 
Jtteam table conferences and international steam 
'iwles Admission to these lectures is free, without 
^ket *• 

OxrOBD —The debate on the enlargement and ^ 
improvement of library facihties m Oxford has been 
.po^poned to May 19 , the voting on the actual decree 
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to take place on May 26 In each of the schemes now 
before Congregation, the addition is advocated of a 
new wmg to the Radcliffe Science Library 

The Rhodes Memorial lectures will be delivered in 
German, on May 9, 16, and 23, by Prof A Einstein, 
on ” The Theory of Relativity ” 


Applications for a Ramsay Memorial Fellowship 
for Cliemical Research will be considered at the end of 
June next The fellowship will be of the annual value 
of £260, with a possible ^ditioual sum of not more 
than £50 per annum for expenses The tenure of the 
fellows!)ip will be two years, but it may be extended 
for a third year Apphcations should be sent not 
later than June 5 to the Secretary, Ramsay Memorial 
FellowsliipH Trust, University College, Gower Stieet, 
WC 1 

Untvkhsitv College, London, in its recently 
publishcfl report for the year ending February 1931, 
records the closing, as from July 31, 1930, of the 
College Centenary Appeal Fund, which was m 
auguratod in 1926 The appeal was for £600,000 and 
towards this a sum of £227,764 was raised Among 
the departments for the development of which con¬ 
tributions from the fund have been made are those 
of chemical engineering and zoology To the former 
has been allocated more than £60,000, the full amount 
appealed for m 1926 , but meanwhile the position 
and needs of the department have been reviewed by 
a special committee over which the late Lord Melohett 
presided and a further sum of £110,000 will be needed 
to give effect to tins committee’s scheme For the 
department of zoology, the appeal asked for £60,000, 
but the International Education Board interested 
itself m the matter and offered to pay half the cost of 
a wider scheme involving an expenditure of £240,000 
The q|uestion of ways and means for qualifying for 
this gift is now engaging the attention of the College 
Committee The total number of students registered 
last session is 3160, as against 3249 the preceding 
year The decrease is more than account^ for by 
the fact that there was in 1929 no vacation course m 
spoken English for foreign students, the attendance 
at which normally exceeds two hundred 

Birthdays and Research Centres 

May 9 —Sir Jakes Irvinf, F R S , Prmoipal and Vice 
Chancellor of the University of St Andrews 

In large measure through the adoption of methods 
develops m my earlier researches on sugars, the 
structural chemistry of carbohydrates has been greatly 
expanded durmg the post thirty years The progress 
18 gratifymg, yet, after all, it must lie admitted that 
these aavonces, which enable us to asenbe structural 
formulaB to representative carbohydrates, do not lead 
very far towards the interpretation of fundamental 
problems 

So many questions remain unanswered Is glucose 
the first product of photosynthesis ? Why ore sugars 
optically active, and why is the glucose configuration 
favoured above all others T By wliat processes ore 
the hoxoses converted one mto the other T What is 
sucrose and how is it formed ? Those are but ex 
amples If I hod my scientific life to live over eigam, 
I would study these additional problems, but would 
do so under conditions approximating to those which 
prevail m plant and onimed life If it be the case that 
^*even a paramecium is not quite himself imder the 
fierce light which beats on the microscope stage ”, it 
18 equally true that a sugar is unlikely to reveal its 
true characteristics when exposed to the fierce reagents 
of the organic chemist 
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Societies and Academies 

London 

Royal Society, April 30 —A E H Tutton Dolor 
in 1 nation of the yuril m wave lengths of light The 
author has ( ariied out a determination of the number 
of wave lengths of the nvl light radiatioiiB of hydrogen 
(Ha) and ttidmiuin (Cd,.), and of tho yellow radia 
tiOHH of noon (No^), m tlio British Irnponul Standard 
Yard, by an original method The Imperial Standard 
Yard, at the ofhi lal temperature 62^ Fahrenheit and 
760 mm barometric pressure, is found to comprise 
1,420,210 3 wave length of tho standard led lines of 
cadmium, Cd,., 1,702,408 6 wave lengths of tlie yellow 
neon lino Ne^ and 1,303,266 f> wave lengths of tho 
red hydrogen Imo Ha Instead of relying on direct 
determinations with cadmium light, to produce whuh 
the vacuum tube has to be heattxl to 340‘^ C which 
was found gravely to affect the thermal equilibrium 
and thereby the accuracy of the observations, the 
dirett dotonninations with 11a (whicJi aS very close to 
Cdf) and Ne^ were used to calculate the value for (M^, 
the two independent values thus obtained for Cd,. 
were 1,420,210 Sand 1 420,209 S, an agreement which 
gives every conhdonce that the round number 1,420,210 
IS very near tho truth It is suggestod that this round 
number might he taken as the length of tho British 
yard—U R Evans, L C Bannister, and S C Britton 
The velocity of (orrosicm fiom the electrochemical 
standpoint By exclvaling oxygon from the anodio 
areas, it lias boon foiuid possible to tap and measure 
the whole of tlio electric current rosponsiblo for the 
corrosion of iron, and to show that the whole attack 
IS of an eloctrocliomical cliaracter The current laii 
never exceed that limiting value whith would cause 
HO much poJaiisatioji oh to make the cathodic and 
anodic potentials o<pial , siuh ‘ oquipotontial * condi 
lions aio closely approached at high salt concentra 
tions Most of the polarisation occurs at tho cathodic 
area The law governing tho ratio of anodic and 
cathodic areas is that tho anodic area extends until 
the cathodic current density reaohos the ‘ protective 
value ’ rociuisito to prevent further extension —T L 
Eckersley On the i onnexion between the ray theory 
of electric waves and dynamu s There is a veiy close 
analogy between the analytical description of the 
transmission of such electromagnetic waves and 
»Schr^Klmgor’H wave theory of (piantum dynamics 
Optical ray methcnls are often us^ m tho analysis of 
wireless wave transmission and the rays can bo given 
a dynamical interpret at ion as tho orbits of a group of 
waves {considerfHl as a particle) The approximate 
ray niothoil of analysis bears tho same relationship to 
the true wave method that the Newtonian dynamics 
liears to the now wave nice ham cm The theory can be 
applied to the transmission of waves l)etweon the 
earth and Heaviside layt r and approximate solutions 
obtained which, m the partu ular case of a well defined 
conduct mg layei give O N Watson’s value of the 
attenuation coefticiont The solutions, like tho older 
Bohr bommorfeld quantvim solution, are incomplete, 
giving the diroition cosines and attenuation co 
efficients, but not the amplitudes Ihe method, how 
ever, can l>e applied to a wide variety of cases —Lord 
Rayleigh On a night sky of exceptional brightness, 
and on the distinction between the polar aurora and 
the night sky,^ An exceptionally bright night sky on 
Nov 8, 1929, IS descnbtxl, with photometric observa 
tions It was of about four tunes tho ordinary bright 
ness and eight times the minimum ever observed It 
was of the same chromatic constitution as usual, end 
the aurora lino won not conspicuous There was no 
accompanymg magnetic disturbance Spectre of the 
aurora and of the normal night sky are reproduced for 
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comparison Nitrogen hands are absent m the latter 
Two imidentihed bright lines m the night sky apeotrum 
are remeasured The wave lengths found are 4419 
and 4168 —T H Havelock The wave resiatanoe of a 
spheroid It is shown how to calculate the wave re¬ 
sistance of an ellipsoid Bubmerged m water and movmg 
horizontally m any orientation Exphoit results are 
given for prolate and oblate spheroids movmg in tho 
direction of the axis of symmetry and at right angles 
to that axis —O W Richardson and P M Davidson 
The spectrum of Hj Tho bonds endmg in 2p levels 
Tho hands of tlie Hj spectrum are described which 
Httirt on the levels 3d^i, 4d®2, 

4d and end m 2p The upper levels show pro 

nounced uncoupling plienomena, and their properties 
are otherwise similar to those of tho corresponding 
singlet levels of H, and also to those of the (/•H, 
and d lev els of He, Tho 3 d ^l-^2p ^11 hands show a 
strong Zeeman response, just as do tho 3d Ri¬ 

bands The constants of tho final H levels, common to 
all tho bands, are in good agreement with the sup 
position that this is the continuation at n = 2 of tno 
upper levels of the a, p, \ bands for whicli n - 3, 4, and 
5 —C M M Dowell ami F L Usher Viscosity and 
rigidity in suspensions of hue particles (1, 2) In 
lyophobic suspensions of charged particles in an aque 
ous liquid, variation of viscosity with rate of shear is 
dependent on tho foimation of aggregates, whilst 
rigidity depends on the linking of the aggregates to 
form a continuous structure Measurement's of rigid 
ity and of viscosity m relation to rate of shear were 
also made in suspensions of uncharged partu les in 
inert organic lujuids of the same density as the solid, m 
conjunction with microscopuj observations Photo 
iiucrographs show tho existence of aggregates and 
stria tures or their absence, accordingly as the sus¬ 
pensions exJiibit or fail to exhibit variable viscosity 
and rigidity 

{To he, continued ) 

Paris 

Academy of Sciences, Mar 23 -Elie and Henri 
Carta n The transformations of clo8e<l domains en- 
(losing tho origin— Paul Vuillemin The mmle of 
action c)f malaria therapy A discussion of the use of 
organisms causing fever in tho treatment of syphilis 
and its sequels — J Favard The zeros of polynomials 
—V Romanovsky Generalisations of a theorem of 
E Slutsky - G Vranceanu Some theorems relative 
to non polynomial varieties and systems of forms of 
Pfaff - Chevalley and Hcrbrand Topological groups, 
Fuchsian fonns, free groups — Otton Nikodym Suites 
of porfei tly additive functions of abstract ensembles 
— Tesar The representation, in magnitude and in 
diro< tfon, of internal forces m the case of problems 
of plane olostu ity — P Dupin and E Crausse The 
vibration of cylmdncal tubes in water under the in 
fluence of alternating vortices -L Goldstein The 
quant 1 C me< hanioa of collisions of tho second kmd — 
G Dupouy Eleotncal measuring apparatus with 
movmg coil in e uniform field The usual construction 
makes the deviations of tho cod proportional to the 
current to be meoHured In certam coses, however, it 
18 advantageous to design the magnetic field in such 
a manner as to increase the sensitivity at one point, 
the graduations are unequal, but over a certam xjortion 
of the scale the readmgs are very open Such an 
arrangement is useful for relays Other possible 
applications are suggested — J Fndrtchson The 
resonance spectrum of sulphur vapour —BarbaudjTi 
A Gudrillot, and R Simon A contmuous reootdei 
for the pH of nickel plating baths An application oi 
the Le^s and Northrop recording potentiometer— 
Rend Dubriwy and R Fran^oii The solubility oi 
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oalolum carbonate m water in the presence of alkaline 
ohlondes The alkalinity of water m contact with 
oaloium carbonate is increased by the addition of 
potassium chloride to the aqueous solution, and the 
alkalinity produced increases with the concentration 
of the potassium ohlondo With the higher alkalmity 
moreaismg amounts of calcium pass into solution —- 
P Lafifitte and M Patry The velocity of the pheno 
mena caused by the detonation of solid explosives — 
E Cam ire and Raulet Contribution to the study of 
the sodium silver hyposulplnte complexes Pliree t om 
pounds have been isolated and analysed, NaAgSjOg, 
!Na 4 Ag|(SjOj) 3 , and Na 3 Ag(bg 03 )|. of winch the first 
two nave been previously describes! F Salmon- 
Legaj^neur a Carboxyt amphocean ^ acrylic and fi 
propionic acids —F Zambonini and V Caghoti 
New researches on the cheiniud composition of 
romanechitc —Mile Ehane Basse The structure of 
the massif of Mikoboka and of tlie jilateau of Ana 
lavelona, south west of Madagascar —Raymond Ciry 
The presence of a fanes with <ophalopo<lH m the 
Comacian of the north oast of the province of Burgos 
(8pam) —Jean Mar^ais Observations on the geology 
of the region of Tizi Ouzli (Eastern Kif) - Mihailovitch 
Jelenko The groat seismic catastrophe of Mar 8, 
1931, m southern Jugo Slavia — A Eichhorn and R 
Franquet The somatic karyokincsis of Bolbosternnui 
pamculatum —Maurice Hoequette and L Arsigny 
Secretion by the stem menst^m of Guscuta epithymum 
of substances injurious for the tissues of the hosts — 
Alb J J Van de Velde, A Verbelen, and L Dekoker 
Biochemical researches on arable soil —Acolat 
Anatomical researches relating to the separation of 
venous blood and arterial blood m the frog’s heart — 
Charles Pirez The roots of the parasitic rhizoc ophalic 
parasites of the hermit crab - Radu Codreanu The 
evolution of the EyidohlasUdiumf a new genus of 
ocelomic parasite of the larvic of Ephemera —G 
Delama re and C Gatti The spiroohietos of an encysted 
pleurisy, offensive and temporarily gangrenous 


Ceacow 

Polish Academy of Science and Letters, Dec 1 — 
Cz Bialobrzeski Four ways of looking at the mechan 
ism of the radiation of a star To the throe inodes of 
considering the radiation of a star mentioned m pre 
vious coirmunications the author adds a fourth The 
movement of the photons of which the radiation is 
composed can he treated like the Brownian motion 
I’he mean time necessary for the photon to travel a 
distance o<iual to the radius of the star is calculated 
and the radiation of two stars is compared by means 
of the formulcp obtained —St Mrozowski The hypei 
fine struc ture of tlie 2637 A resonance line of mercury 
—Mile 2 Debinska The crystalline structure of 
cathode deposits Gold and platinum deposited at 
temj>erature8 of - 80*^ C to - 180^ C show no crystal 
line structure at definite higher temperatures a 
crystalline structure develops—K Dziewonski and 
J Schnayder iStudies m the fluorene senes (2) 
Syntheses of ketones 2 acetofiuoiene and 2, 7 
diooetofluoreno —S Maziarski The muscular tissue 
of insects (3) The penovanan muscular networks 
(myosyndesnuiun) in the Coleoptera—K Sembrat 
Cytological researches on the plasma components 
and, in particular, on the Golgi apparatus and the 
vacuome during the gametogenesis of the Tnclades, 
I Dendroccelum lacteum and Planarta gmiocephala —F 
Bleda The Nummulma fauna found in the pebbles of 
the conglomerates of the Polish Carpathians — 
Jodlowski The histological structure of the fibre 
glands of the larvae of ants —R J WojtusUk New 
observations on the faculty possessed by the larvae 
of P%er%B broBaxem of finding their way about 
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Official Publications Received. 

Britibh. 

Tha Soiauce Maiters Adaaclatioo Report for 1980 with Liat uf 
Members (correct to February 1931), Statements of Accounts and Report 
uf UtiimeHR Meeting Bp 80 (Uarrow Harrow School Book Shop ) 
Proceedings of the Royal Society Serle-^ A, Vol 181, No A816, 
Aprils Pp 274 (1 ondon Hanleun and Sons, Ltd ) 14« 

quarterly Journal of the Royal Meteorological Society Vol 67 No 
239 April Pp 117 242 (London Kdwaid Stanford ltd) 7 j» 6^/ 

The luHtltution of Profesalonai Civil ServantH Annual Report of 
Council for the ^ ear 19 to Ip xiii+58 (Loudon) 

The Journal of the Institution of Klectrical EiiKinetrs Edited by 
P F Howell Vol 89 No 412 April Pp 445 66(J + xxx (Loudon 
K and N Spon Ltd ) 10s 6<i 

Education for thnKnKhieoriiig Industry 1 Report of tin Committee 
on Education for tlie Engineering, Industry 2 Commeuts on the 
Report by Educational B<xl lea Ip vii+d7 (1 ^ Stationery 

Oltfoe.) 1« 3f/ net 

ProLcedlugH of the Society for Psychirnl Research Part 118, Vol 39, 
April Pp 876 41H (1 ondon ) *« 

Reports of the Great Bainer Reef Committee Vol 8 Pp v+72 + l() 
plates (Brisbane Frurierick Phillips ) 

The MaiiuH Biological Station at Port Erin being the Forty fourth 
Annual Report of the former I ivertHwl Marine Biology Committee, now 
the Oceanography Department of the University of Liveipool Drawn 
up by Prof las Joliiistone Pp 3rt (1 Iverpool University Press of 
Liverpool ) U dd net 

l^UkKlON 

US Department of Agriculture Technical Bulletin 221 Wild Duck 
Foods of North Dakota Lakes By Frankllu P Metcalf Pp- 72 
(WashinKtou DO Oo\eininent Piloting Oihre ) 16 cents 

University of Illinois Engineering Bxpeilmeut Station UulletlQ No 
2M An Investigation of ()oie Oils By Call H Oasberg and Carl E 
Schuliert Pp 19 15 cents Bulletin No 222 Flow of Liquids in 

Pipes of Circular and Annular Cross Sections By Prof Alonro P kratr, 
Prof Horace J Macintiro and Richard K Gould Pp 26. 16 rents 
Bulletin No 228 ln^ esltgabiou of \artous factors aftMi ting the Heating 
of Rooms with direot Steam Radiators ( oniluoted by the Engineering 
Experiment Station, University of IlllnulH, in cooperation with the 
Institute of Boiler and Radiator Maniifai turer* and the Illinois Master 
Plumberfl Association By Prof Arthur C Willard, Prof Alonzo P 
KraU Maurire K Fahnestock and Seichi Konio Pp 102 S') centa 

Bulletin No 224 Ihe Ktfect of Smeller Atraospharea on the quality of 
Enamels for Sheet Steels A Re|)Ort of an Investigation conducted by 
the Engineering Experiment Station University of Illinois, in cooperation 
with the Utlbliee Kftaearch Commission By Prof Andrew I Andrews 
and Emanuel A HoitzoJl Pp. ii 10 cents Bulletin No 225 The 
Miorostruoture of sumo Porcelain Qla/es By Clyde L. Thompson Pp 
21 lo cents (Urbans, HI ) 


CarAUHiOR. 

Zenith ResisUmus and Hheoatats Fp 8»+16 (London The 
Zenith Electric Co I td ) 


Diary of Societies 

h RID AY Mat S 

Inbtitotior of Municipal and County Enuihkvrs (at Town Hail More 
cambe) at ll a m - P W Ladmore Recent Municipal Works in 
Moret amlx. and Fluysham 

Royal ASTKoNomoAi SooirrY at 6 — Prof W do Sitter Jupiters 
Satellites (George Darwin I ecture) 

Royal Culi imiic or Suhoeons of Enolanu, at 6—Sir Arthur Keith 
Human Moristeis ami MuKormatiuns (3) lumour like toimatlons 
wlilch appear to ropieeont the Inclusion of oiu Twin witldn the Hmlj 
of Another 

Rotai Hot in Y OF Miimi ink (( linleal Section) at 5 30 —Annual Uoneral 
Eentiug , . „ 

Britikh Phyi iiOLiHUOAi 8ut lai V ( Fstliotlos Hectlon)(ut Bedfoi'ti College), 
at6 80 —Prof D Tovey Papei with MusUal llUistnitloiiH 

Malaoolooioal Society or I ondon (at 1 Innoan Society), et 6 -Dr 8 
Stillman Beiry A Re^iescrlpilon ol lepidoowx t/ulftraW (Reeve)- 
C Diver A Methml of Detormlning the Number of the Whorls of a 
Hhell and lU Applkatton to trpa» - J H Fraser On the Size of 
Vm (dpinz ciurrea (S«y) with some Olwervationa on WelghCLength 
RolaUouHiiip - Exhibit British 1 and Unwtljdnx and Dtxfnebra. 

Institution or Eieotbioal ENoiN»He (1 ondon Students Section), at 
6 16 —M Q Holmes and L F Salter The Development of the 
I ondon Automatic Telephone System 

Railway Chjh (at 67 better Mne), at 7 3(i —C R 0 Stuart Great 
Southern Rallwa>s, Ireland 

Koval Inhtitution nr Qrkat Britain at 9 —Dr O W C Kaye The 
Measuremout of Noise 

Inotitutiom or Ehotrioai BkoihB ane (Scottish Centre) (at Forresters 
Hal! Duodoo)—Prof W Cramp The Birth of Klectrical Engineering 
(Faraday I eotnre). , ^ 

Institution or Strocturai Knotnekbs (at South Wales Institute of 
Engineers Cardiff) (Annual General Meeting)—F B Drury The 
Strut tural Engineer and hii Vocational Training 


MOVDAF, May 11 

Royal Sooibty or Arts (Dominions and Colonies Section), at 4 80 — 
Major W Elliot The Work of the Empire Marketing Board 
Royal Gbooraprioal Society, at 5 —Dr S W Wooldridge and D J 
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fimetham The Glacial DrifU of Eaaex and Hertfordafalre and their 
Bearing upon the Agricultural and Ulatorlcal Oeograpliy of the Beglon 

Hotau Collkob or Si/auEona or Smolavd, at 6 —Kir Arthur Keith 
llaman Monstere and Malfonnationa (4) Parasitic PictiuieB of Varioua 
Kinds Ihoir Origin and Nature 

Iron and HrarL iNitriTurK (at Cleveland Technical Inelitute, Middles 
hrouglO. ut 7 30 ~*U Crc^mberg f ruluction Bcooomjr In Iron and 
Stael works --A UoblnHon llie Melting Shop of the Appleby Iron 
Company I ImlU'd 

OHAnTKHKD SOKvrvona iNeTmiTioH at 8 —S A Smith \aluattonfl of 
the Assets of Public OompaiiJrH 

Medkai SoLifeTT or London —Sir John Ro«e Bradford, Bart Annual 
Oiatlon i 

TUESDAY, May 13 

Nationai Institute or iNnuaxHiAL Pky< humk)\ (at iloyal Automobile 
Club) at 6 30 —Dr Q If Miles Practical Tests for Drivers (I^ecture 
In Connexion with National Safety Wcok). 

ZoouMiiLAL SooiXTY Of LONDON, at 6 80 — Prof Byuti T Isslkl On 
the Morpholog) and Systematics uf Micropterygldn* (l/Cpidoptera 
iloaionetira) uf Japan aiid Fornmsa with Lonilderations on the 
Australian, Kuropean and North American Forms.~~W Feinando 
llic Development of the Kidney in A mpu//aria (Pi/u) (Gastropoda). 
— B Banks The Forms of Prevosts S^pilrrel found In Sarawak — 
Dr It. Broom (a) On the Skull of the Pnnittlvo Ileptile AT(yo»ttlU 
(b) On tile VumoriiiQ Bones m Birds 

Institution or Petroi xoh 1 aoiiNuiAKiiars (at Royal Society of Arts) 
at 6 sa 

Institution or Civil Bnoinkeiu9 at 0 -Annual General Meeting 

Institute or Marinr Khuinesus at (i —O B lorgensen Low Cost 
MotorsbJps 

Queentt MicHoscoricAi Ciub (at Medical Society of London) at 7 80 — 
A B Clarence Smith Sume Observations ou Diatom Ucsolutton and 
Structure 

EloTAi SooiErrY ur MEniciKi (Psychiatry Section), at 8 8U—Annual 
General Meeting 

WEDNESDAY, May 18 

Rotal Soliety or Medicine (Surgeiy—Sub Section of Proctology) 
(Annual General Meeting), at 6—Discussion on Ihe Injection Treat 
ment of Piles 

Royal Con eon or SukuEoHS or ENoiAMn at 8 —Sir Arthur Keith 
Human Monsters and Malformations (6) Malformations due to 
Irregular Implantation of the Ovum and to the 1‘ormallon of Amnlotic 
Adhesions 

Institute or Fuel (at Burlington House), at 6— Dr A Thau Con 
tinnons Production of Water Gas from Powdered Ifwel 

Telbvuion Society (at Uiii>ersity Oollego), at 7 —H Wolfson The 
Derelopment of Cuprous OxUle Photo Klectric ( ells (Lecture) 

(NiTiruTiONor El EOTRicAf BNaiNtSRa (Hampshire Sub Centre)(at Ports 
mouth Municipal College), at 7 SO 

Royal SiKiarv or Arts at 8—Major It A B Smith Architecture In 
Concrete on the Pacifli Coast 

Bi BCTRorLATERH AND Dbkmitohb Tnoh NIC A l S<k iBTY (st Northampton 
Polytechnic Institute), at8 16 —N R. Laban Problems in Cbroniium 
I tatlng and High Current Density Nickel Plating 

THURSDAY, May 14 

Royal Society at 4 30 —Prof II Geiger, I ord Hutherfoid, and others 
Discussion on Ultra penetrating Rays. 

Linnean SocicrY or I ondon at 6 —Miss R F Shove Dwarf Blm True 
0909-1931) —A J Wilmott A Botanical Tour in Spain —C F A 
Pantln Tlie Physiology of Variation 

London MATniMATiraL S<h ikty (at Royal Antronomical Society), at 6 — 
Prof J B fjeimard Junes (Quantum Mechanics of Atoms and Mole 
cnies (Lecture). 

iNiTiTUTioN or Elnotbical Bmoiniers, at 0 —Commemoration of 
Centenary of ths Birth of l>avld Kdward Hughes Short Discourse on 
the Life and WoiJc of Hughes by 8 Rverehed —At 6 46—Annual 
General Meeting 

Ruyai Aeronautical S<»cirrY (at Hojal Society of Arts), at 8 80 — C 
Frltacbe The Metal clad Airship 

Ibon and Steel Iniititute (att Chamber of Commerce, Birmingham), at 
7 —First Unport on the Corrosion of Iron and Steel Being a lieitort 
by a Joint ( ommittee of the Iron and Steel Institute and the National 
iiederatlon of Iron and Steel Manufactnrem to the Iron and Steel 
Industrial Research Council —O Cromborg Production Economy in 
Iron and Steel Works —11 J Gough and A J Murphy On the 
Nature of Defective Laminations in Wmught-lron Bars and Chain 
links—A RoblDKOu The Melting Shop of the Appleby Iron Company, 
Limited 

On AND Colour CHiuiBTe ABanoiATiON (Annual General Meeting) (at 
80 HusmII Square) at 7 30 — W D Owen and A M Thomas PrO' 
pertles of Synthetic Kesins 

OmrAi Sociarv (Annual General Meeting) (at Imperial College of 
Science), at 7 30 —At 8 —Prof G P Thomson Bleclron Dlirracllon 
Phenomena (I ecturo) 

Rotal SOuinty or Medicine (Neurology Section), at 8 80—Annual 
General Meeting 

Bttman Institute or Radioixrjy (Annual General Meeting), at 8 80 — 
Dr H S. Souttar Tho Ideal Distribution of Radon Seeds 

flUDAY, May 16 

Royal Colleos or Burobons or Vnqland, at 4 —Sir Arthur Keith 
Human Monsters and Malformations (8) A Consideration of the C^ra 
moner Malformations to awertafn how far th^ can be explained by 
regarding them as Atavistic States or aa due to Parental Influences. 

Royal Society or^Rm (Indian BmUod), at 4 80 —P S Orlmston The 
Indian Ordnance Factories and twlr Influence on Industry 

Britihh Institute or Radioi^y (Medical Meeting), at 6. 

Pbtsioal 8m iety (at Science Museum, South Kenalngton), at 6 16 —Sir 
Richard T Qlazebrook Standards of Measurement their History 
and Development (Guthrie Lecture), 
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iMETmm or Orimutbt (Belfast and Dlatrlot Section) (at Royal BeUut 
Academkal Institution), at 7 80.—Annual General Meeting 
Eotai. Socivtt or MaoioiN> (Obstetrics and Oynnooloi^ Section) 
(Annual General Meeting), at 8.—The Relative Value of the Induutionof 
Premature labour, Teat I/abuur, and Cwaarcan Section in the Treat' 
ment of Minor Degrees of Contracted Pelvis. * 

Rotal Institution or Great Britain, at 9 —Prof J C PlUllp Bx 
perimental Aspects of Hydrogen Ion Concentration 

SATURDAY, May 16 

iNffTiTUTioN or Munioipal AND OoUNTY Enoinrers (Southem District 
Meeting) (at Cheltenham), at 10 80 a h 


PUBLIC LKCTUREB 

ERIDAY, May 8 

Ix>NDnN SoHooi nr Hyoirne and TnopirAL Mkdicine (Public Health 
Division), at2—Dr J J Buchan Industrial Hygiene TheRAloofthf 
M O H 

London Scuis^t op Hyoiene and Tropic at Mxdkune (Public Health 
Division), at 6 —Sir George Newman The Hiae of Preventive Medicine 
(Heath (^lark Lectures) (6) 

MONDAY, Mat 11 

London Soiiooi or Htoienk and Troiioai Medioine (Public ilemlth 
Division), at 5 —Dr 0 F White Port Work 

TUESDAY, May 13 

London Bcuckil or BooNomca, at 6 —Prof L. Hogben Some Aspects 
of Human Inheritance (B) Meutal Inheritance 

Institute or PATaoi.cN>Y and Rrseabcu (St Marys Hospital W 2), at 
6 —Prof C A Aliens Kappers Ihe Function of tho Varmus Layers of 
the Cortex 

WEDNESDAY, May 18 

London School of Hvoieme and Tropical Medicine (Public Health 
Division) at 6 —Dr B Hart Mental Hygiene 

St Ihomasr Hohpital, at 6 80 —Prof G Grey Turner Resection of the 
RuLtum (Succeeding Lecture on May 16 ) 

THURSDAY, May 14 

Guys Hospitai ManirAL 8< hool at 5—Prof W R Sorley Science 
and Morals (Flsou Memorial I ectiire). 

National Horpitai for Diheahkm up the Heart, at 6 —Sir Thomas 
1 HW 1 S Itohtcmia of Muscle as a Clause of Anginal Pain (St Gyres 
Lecture). 

FRIDAY, Mat 16 

London Bciioot ok Ei^noiiioh at 6 —Lord Lugard of Abinger Hiitish 
Rule in Tropical Africa (SucreeUlng Lectures on May 18 and 19 ) 

London Sniooi ok Hyuirnb and Tropuai Mbdtcine (Public Health 
Division), at 6 —Prof B L. Gollls Industnal Hygiene Respiratory 
UiseascM 

iMPEHiAi CoLLEiiE—R oyal School or Mines, at 6 30 — Dr H de Buckh 
Selected Chapters of Regional Geology and Trctoulcs (Succeeding 
Lectures on May 19 and 81 ) 

Kino a C^lleoe London at 6 80 —Col the Master of Sempill Air 
Communications of the UriUah Bmplre 

Institution or Meohanioal Bnoinbbre, at 8 —Prof E L ColHi The 
dual Miner Hia Health and Occupational Dtseaacs (1) Environment 
of Woik (rhadwick 1 octure ) 


ANNUAL MEKTINO 

Ma\ 7 AND 8 

Iron and SrEEL Institute (at limtitutlon of Civil Engineers) at 10 A u 
Friday May 8, at 10 a m —General Meeting 

Announcement of tho award of the Andrew Carnegie Research SoboUr* 
ships for 1981-32 

Announcement of the award of the Carnegie Gold Medal to Dr B 
Valenta. 

Announcement of the award of the Williams Prize to F BalnbridM 

Dr W Rosenhalii and A J Murphy Accelerated Cracking of Mild 
Steel (Boiler Plate) under Repeated Bending 

H J Gough and A i Murphy On the Nature of Defective Lamina 
tions in WronghMron Bars and Chain Links 

A L Norbury and B Morgan The Effect of Carbon and Silicon on 
the Growth and Scaling of Grey Cast Iron 
At S 80 —V Harl)ord The Basic Procens Borne Oousidei-atlona of 
Its PosHlblUtiea In England 

B O Evans L Reeve, and M A. Vernon Blast*Furnace Data and 
their Correlation —Part 11 

C O Bannlstor and W D Jonea The Sub-Crystalline Structure of 
Ferrite 

C H H Jenkins aud H J Tapeell Some Alloys for Use at High 
Temperatures Complex Iron Nlekel Chromium Alloys. Part 
III —The Effect of Composition and Expoanre to High Tempera 
lures 

Papers to be presented and discussed by correspondence — 

Sir H G H Carpenter and J M Robertson Tlio Formation of 
Ferrite ftttm Austenite. 

J H Chesters and W J Rees Refractory MaterlaU for the Induo 
tlon Furnace. 

Dr J Newton FHen<] and W West The Reslatance of Copper Nlolce 
Steels bo Sea Action* 

E Ohman X Ray InveatlgatlonB on the Crystal Structure o 
Hardened Steel 

0 Phragmin; X Bay Investigation of Certain Nickel Steels of JjOY 
Thermal Expansion. 
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Forestry Research in Great Britain 

N days gotio by, research work in connexion with 
forestry was regarded by the average forest 
officer, whethei administrative or executive m 
grade, as of little practical value , only by the few 
was the idea even held tliat such work might have 
an actulemic value That this was the accepted 
point of view throughout the greater part of last 
century can lx? remlily ascertained by studying 
the work of the various foiestry departments m 
Kuropean countries Outside Europe, India and 
Japan may l)e instanceil as examples where the 
same ideas prevailed amongst senior forest officers 
The dawn of tlic twentieth century witnessed 
the beginnings of a change of opinion in some of the 
more efficiently managed forest departments in 
Europe The awakening came slowly, and cannot 
be attributed to any one set of factors Greater 
demands for timber and other forest prcxhicts, more 
intensive working of the forests, the larger areas 
of aitificially formed forests, and the introduction 
and iiicioaso m areas of plintations of exotics, 
especially (oniferous species - all of these may be 
said to have aroused interest in, and shown the 
necessity foi, research work The recognition 
resulted in the establishment pf research centres 
or departments in several European countries, 
either in connexion with universities where forestry 
schools were in existence or in strengthening the 
pure science blanches of the existing forest schools 
It was, hfiwever, one of the outcomes of the War 
which may l>e said to have given the greatest 
impetus to forest research work in Europe, us was 
the case in India, though the chief causes in the 
two instances were to some extent dissimilar The 
greatly increased costs in connexion with forest 
work of all kinds necessitated a reduction, or 
elimination, where possible, of all wiuite Accord¬ 
ing to locality factors, climate, species dealt with, 
and so forth, a sot of problems were presented to 
the forest administration which demanded a solu 
tion, the underlying financial idea being the pro¬ 
duction of forest crops yielding a laiger volume of 
material on a smaller area or in a shorter space of 
time than ha<l been the case in the past, or on 
poor quality land not under forests 

These types of problems have a varying import¬ 
ance for the research officer, depending upon the 
nature of the forest m question, whctlier mdigeiious 
or not The matter becomes of the first inijxirt- 
ance, however, when (1) exotica, especially conifers 
in Europe, are being employed on a large scale to 
reafforest areas formerly occupied by indigenous 



730 


NATURE 


[May 16, 1931 


forest, (2) Mhere bare lands, which have been for 
long unforeated, and may or may not have earned 
forest before, are being planted on a wholesale 
scale, whether with indigenous or exotic species— 
the latter usually with the expressed or implied 
wish or hope that a larger volume of matenal will 
be produced per unit of area in a shorter space of 
time than is the case with an indigenous species 

The officers responsible for the introduction of 
the policy implied under (1) and (2) are the ad¬ 
ministrative forest officers, the executive officers 
carrying it out Until comparatively recently, the 
research officer, if he existed, has had no voice 
m formulating an affoiestation or reafforestation 
policy , nor was he often consulted with reference 
to the spociea to he made use of m afforesting bare 
lands, or in the choice between indigenous or exotic 
species The part of the research officer came 
into play when disease had made its appearance in 
the plantations formed under a preordained policy 

Of late this position has been reversed m 
some of the countries of Europe Sweden may be 
quoted os an illustration, since it is common know¬ 
ledge that the Swedish forests play a most im¬ 
portant part m the economy of the nation, forest 
produce taking a high place m that country’s 
export tiade Apart from the ordmary work in 
regeneiating the areas annually felled, Sweden has 
undertaken an extensive afforestation campaign on 
barren lands, of which large areas are of a varying 
typo of peat As Dr Rayner has shown in her 
letter in Nature of April 4, a close collaboration 
exists m Sweden l>etween the pure science workers 
and forestry specialists at the research centres and 
the Swedish Forest Service To quote Dr Rayner’s 
example ‘ the significance ’, she points out “of 
mycorrhiza m nutrition, and the urgent need for 
laboratory research directed to promote control of 
its formation in new plantations, have long been 
matters of concern m the Swedish Forestry Service, 
and are becoming so in those of other countries, 
for example, in certain of the North American 
States In Great Britain and many parts of 

the Empire the matter is one of special interest 
and concern in view of the extensive afforestation 
of non woodland soils and the use of exotic tree 
species ” 

That research work would be necessary m con¬ 
nexion with an afforestation programme in Great 
Britain was^realised by the framers of the 1919 
Forestry Act, for undei Ihe powers given to the 
Forestry Commissioners was a clause “ to conduct 
and assist research ” In the interests of tme 
research work (apart from its purely forestry 
No 3211, VoL 127] 


aspects) it might have been better had the words 
‘ to conduct ’ been omitted from the above clause , 
and so have left research without the fetters of 
Government control more especially m the case 
of a new department with all to learn 

In their Annual Report for the year endmg 
Sept 30, 1925, m connexion with research and 
expenments, the Commissioners wrote “ The work 
embraces the establishment and periodic measure¬ 
ment of jiermanent sample plots of growing timber, 
from which valuable data on the rate of growth and 
methods of thinmng are being obtained, exten¬ 
sive nursery and plantation expenments directed 
towards the improvement of afforestation tech¬ 
nique , entomological and mycological work on 
the protection of nursery stock and trees from 
insects and fungi , os well as botanical, physio¬ 
logical, and chemical work on subjects such as the 
establishment of trees in peaty soils ” This work, 
it was said, was earned out by the Commission’s 
experiment officers, “while allied laboratory work 
18 conducted at the educational institutions which 
are in receipt ryf grants from the Commissioners ” 

It may be at once admitted that some valuable 
work of a purely professional nature—the main¬ 
tenance of sample plots , the preparation of yield 
tables for several species , investigations into the 
importance of the ongin of seed , preliminary work 
on the treatment of peaty soils , the issue of leaflets 
on certain common diseases, and so forth—has 
been occomphshed during the first decade of the 
Forestry Commissioners’ work They have also 
CO operated with the Forest Products Research 
Board When, however, the question of pure 
research work and its value and importance to the 
future of forestry m Great Britain are considered, 
it cannot be said that the Commissioners have 
approached the matter from an unbiased point of 
view 

The Commissioners commenced their work with 
the underlying idea that they were to be the sole 
arbiters on everything connected with forestry 
m Great Britain Up to a certain point this may 
have been sound In the cose of true research the 
contrary was the case The research work to be 
earned out and the hnen upon wluch it was to pro¬ 
ceed were laid down by the Commissioners , and 
^et it 18 certain that they would be the first to 
admit that they laid no claim to be considered, as 
a body, men of scientific attamments Choice of 
work to be earned out, clioice of centres at which 
certam parts were to be undertaken, all were laid 
down in the absence of a knowledge of the broader 
and vital aspects of the work envisaged—aspects the 
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importance of which, as is so well indicated by Dr 
Rayner’s letter, can only be foreshadowed by the 
research worker Perhaps as fatal to progress of 
real value was the pohcy, so common to Govern¬ 
ment departments m the past, of concentratmg 
the work desired either m a cadre of inevitably 
more or less mexpenenced * experiment officers ' 
of their own, or of confimng part of the work to 
centres selected on some narrow system of choice 
and without a definite knowledge of the work being 
earned out at other mstitutions m the country, 
perhaps already better equipped than the ones 
chosen and accorded grants 

The next decade of the work of the Forestry 
Commissioners will be a momentous one The 
money to be spent in pure afforestation work on 
new lands runs to a considerable figure In this 
one instance it is becommg obvious that soil 
research work will perhaps be the deciding factor 
lietween success and failure The (Commissioners 
will be well advised if they mobilise for this work 
every centre in the country—and they are but too 
few—capable of assisting m this vital matter A 
few more or less isolated mvestigations into peat 
areas barel> touches upon the fringe of the soil 
investigation problem 

If research work m forestry m Groat Bn tarn is 
to achieve progress and be of practical utility, it will 
be necessaiy to enthuse all research centres and 
pure science research specialists throughout the 
country , and the programmes of research, under 
the different aspects lequired (as indicated by the 
forestry authorities), should be drawn up by the 
scientific investigators involved In this way the 
pnnciples and aims of forestry will become better 
understood by the latter, whilst the pubhc will be 
assured, in so far as human agency can assure it, 
that the money being sunk m forestry is not being 
wasted 


Scientific Inference 

Sc%eni%fic Inference By Dr Harold Jeffreys Pp 
vu +247 (Cambndge At the Umversity Press, 
1931 ) lOa (kf net 

CIENTISTS generally care so httle for scientific 
principles that the title of this book may repel 
as many as its author's name attracts Let it be, 
therefore, stated at once that it is not a formal 
treatise, but a collection of essays of which some 
have a value independent of the doctnnes they 
illustrate Everyone with a logical mind Will enjoy 
Chapters vu , viu , ix , in which it is shown Kqw 
throe great branches of mathematical physics, 
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mensuration, Newtonian dynamics, light and rela¬ 
tivity, can be developed concisely from the mim- 
mum of experimental fact, and everyone will 
find something novel and suggestive in Chapter x , 
on miscellaneous questions 

However, the mam purpose, indicated by the 
title, 18 to expound the views that the papers of 
Drs Jeffreys and Wrinch have made familiar to 
those who study the logic of science This view is 
explained geneially m Chapter i Probability is 
the fundamental notion m scientific inference , all 
propositions have a comparable, and therefore 
measurable, ‘ probability on the data ” , general 
propositions cannot have high probability unless 
they are ‘ mathematically or logically simple " Gn 
these grounds it can be shown why the “ classifi¬ 
cation of sensations ” that science actually adopts 
18 to lie preferred to any other Chapters ii, lu , 
together with certain appendices, develop the 
necessary calculus , Chapters iv , v , vi apply it 
successively to quantitative laws, errors, physical 
magmtudes 

(chapter ix , on other theories of scientific 
knowledge, will seem to many readers the most 
important of all For the feelmg that discussions 
of scientific inference are necessarily barren is 
undoubtedly due to the contrast between the 
agreement concerning what is actually true in 
science and the disagreement concerning why it is 
true Whether Dr Jeffreys has succeeded at all in 
reducing this disagreement must be decided m the 
first instance by those whose theones he cnticises 
But it IS permissible to point out that he has noticed 
only theones with some similanty to his own, and 
that even if he abolished all discrepancies between 
these theones, there would still remain others who 
reject the most fundamental postulates from which 
his arguments start Prof Bridgman’s theory be 
longs to this class, I think , my own certainly does 
perhaps I may show very bncfly how completely 
irreconcilable our views are 

I maintain that the only propositions that have a 
measurable probability are those concerned with 
the happemng of future events of the kind that can 
be shown experimentally to possess a measurable 
chance, such propositions form a very small 
fraction of all scientific propositions * I mamtam 
further that all scientific inference hangs on certain 
primary laws more fundamental than any that 
Dr Jeffreys has considered , and, m particular, 

• ThuR 1 deny that as I)r Jeffreyn flrat poetulato deraands, the 
probftbiUiy on the data ol any one of the fuUowIna three propoalttona 
U mater than, Iom than, or wiua) to that of any other —The year 1013 
vlH be wetter then 1934, There is extra terreatrlal life Klmi Alfred 
\» one of my anceator* The first will the second msj, the third will 
not eoine day be known to be definitely true or false 
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i)mt mathematical coneeptiona cannot be logically 
introduced into science until the non mathematical 
laws that undeihe measurement (an<l its inevitably 
associated error) have been investigated 

Can such extreme disagreement be resolved ^ If 
it cannot, what is the use of all this discussion ^ 
An obvious suggestion is that the disagreement 
arises from a pieoccupation with one of the two 
distinct forms of scientific activity, oxpeiiment and 
explanation, to the exclusion of the other and that 
a thiuker may arise some day, equally at home in 
the lalioratoi}. and in the study, who will weld these 
partial views into a single complete whole Tlic 
hrst part of tins suggestion may be accepted without 
the second , personally, 1 hold that certain out¬ 
looks are essentially antagonistic , that, outside the 
narrow bounds of pure science and pure miithe 
matios, one man’s truth may leally be another 
man’s error , and that mathematical science is the 
highast foim of intellectual activity just because 
It peimits CO opeiation, and not mere toleration^ 
between diverse minds But even if that is true, 
the discussions have some value At the lowest, 
they amuse those who take part in them , at the 
highest, they sometimes reveal an agreement in un 
expected places, which should surely be regarded as 
IKsouliarJy significant 

If there were a generally accepted theory of 
scientific inference, it would probably have little 
influence in deteimining the course of scientific in 
vestigation , but it might have a great influence 
m detei mining the form in which conclusions weie 
presented, particularly foi instruction Scientific 
CHlucation might cease to be mere absoiption of un¬ 
co ordmated facts and become a training m pro 
CISC thought That stage has not yet been reached , 
but some small steps towaids it have been taken 
It IS en con I aging to find that even Dr leffre^s and 
I can agree in condemning certain features of the 
theoiy of mcasuiement that |)ervades oiu text 
books ami it is not too ojitinnstic to hope that 
oui grand( hiidien will be taught the diffeience 
between fundamental and derived magnitudes and 
be no longer confused by nonsense about dimensions 

Norman R Campbell 


Science and Parenthood 

The Retreat front Parenthood By Jean Ayling 
Pp \vi + 2^3 (London Kegan Paul and Co , 
Ltd , 1030) KN M net 

N “ The RStroat from?Parenthood ”, the author 
makes a vehement plea for the application of 
science to hfe in all the small d^etails of home com- 
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fort, child-rearing, and marital relations—a plea 
for the emancipation of these provinces from the 
domination of age old formulee and customs It 
18 suggested that the traditional machinery of home 
life IS particulaily ill adapted to the rearing of 
healthy and happy children, and that those more 
intelligent sections of the community typified by 
the professional classes will tend increasing!} to cur¬ 
tail then reproductive activities unless biological 
ideals arc applied to modern life It is an acknow¬ 
ledged and deplored fact that during the last 
twenty oi thiity jeais the birth rate among the 
piofessional classes lias fallen to an alarming 
extent The author examines the causes of tins 
curtailment of fertility and her analysis makes 
depressing reading , indeed, if her diagnosis is 
correct, the vast majority of men and women of 
intelligence must be living most unhappy lives, 
dominated by the tyrannical methciency of modern 
life 

In the first part of the book, a survey is made of 
the conditions in mo<lern homes the practical 
difficulties connected with lunmng lioraes m a 
world where science, while having revolutionised 
commerce, transport, produ< tion, and amusements, 
has scarcely, if at all, fx?nctrated to the individual 
liousehold , the unfitness of most men and women, 
by reason of their upbringing and incomplete educa¬ 
tion, for happy marriage and intelligent parenthood, 
the traditional shroud of mystery surrounding child- 
beai ing, which pr eve nts any but t he most detei mined 
of women from obtaining the knowledge neccssaiy 
to produce children without undue physical and 
mental injury to themselves and to their offspring 
the economic and social iiifluonces which in so many 
cases relegate the child bearing woman to a hfe 
entirely devoid of mental activities, with consequent 
harm to herself, the children, and conjugal rela¬ 
tions 

In the author’s opinion, the most important 
factors detei mimng the present decline m biith- 
rate in the professional classes are the prevalence 
of the idea that from the womb to the school door 
the needs of the child must he supplied within the 
family as a unit, the fact that, in so many cases, 
women determined to bear children have to pay the 
pnee of exile from professional fields, while women 
determined on a professional life-work have to pay 
the price of sterility If the provision of healthy 
and intelligent children is regarded as one of the 
most important services that any man or woman 
can render the commumty—and by a large sec¬ 
tion of our generation it is so regarded—then 
this penalisation of parenthood requires explana- 
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tion, especially since this obstructive attitude is 
directed particularly against those women who, 
by reason of sound physique, trained intelligence, 
and high ideals, arc undeniably boat fitted for 
maternity 

The author maintains that, instead of adapting 
the biological needs of the race to professional regu 
lations, it might bo possible to adapt professional 
regulations to biological needs Accordingly, a 
scheme is outlmetl in the second half of the book 
for arresting the decline of birth rate among pro- 
tfessional workers, taking due account of the factors 
pt present predisposing to failure, whereby ser 
vices would be providetl by a co operative organ 
isation to deal with all phases of child rearing 
Gieat stress is laid on the necessity foi easily avail¬ 
able, up to date medical siqiervisiou for the child 
from tile moment of conception until it reaches 
school age 

The book suffeis fiom diffuseness, repetition, and, 
above all, from irritating manneiisins and a certain 
immatuiitv of style lenuniscent of the college dc 
bating HOC lotV Jlut it is an illuminating account 
of the dilhcultics encountered by women attempt 
ing to conduct their parenthood in a sane and un 
sentimental way, and is a strong indictment of the 
progress of medical knowledge and availability of 
that knowledge on all matteis eoneernod with 
pregnancy and child tearing The problems are 
difficult of solution and theie is uigent need for 
organised lesearch in this, as yet, almost viigin field 
But the authoi justly remarks ‘ No one can 
visualise the splendour of man’s material achieve 
ments w ithout wondeiing why for so long the human 
race has neglected its own needs ” 

M A 


The Wry-mouthed Feather-stars 

Smithso7}ian Imhiuiion TJnited States National 
Mtistum Bulletin 82 A Monograph of the 
Existing Cnnoids By Austin Hobart ('lark 
Vol 1 The Comatulids Part 3 Super family 
Comasienda Pp vu + 816 + 82 plates (Washing¬ 
ton, D C Government Printing Office, 1931 ) 
2 dollars 

J T ift ten years since the second part of this elabo 
rate monograph was pubhshed, but, consider- 
mg the enormous amount of detail here assembled 
after ]:)ersonal checking by the author, one cannot 
complam of undue delay 

The unstalked cnnoids herem discussed are those 
with the anus m the centre of the oral face and with 
the mouth consequently cxcentnc Though all are 
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included in a single family Comastondee (formerly 
Actinometridffi), they are here placed in a super- 
family Cdmastenda The object of this conception, 
which we owe to Gisl(^n, is to contrast them with 
the super families Tropiometrida and Maiiamotnda, 
which with the (^omastenda make up the cunously 
named Ohgophreata, one of the two sub-orders of 
the (^omatulida The Comasteridjc again are sub¬ 
divided into three sub families—(^apillostennfle, 
(^omactuuiuai, and Comastennee, and these lietween 
them cover nineteen geneia As racwieiately 
familiar examples wo may mention Comaster itself, 
based by L Agassiz on Cornatula rnuliiradiaiu 
Lamarck, a species that has giv en occasion for much 
controversy and (^omatula Lamarck, with gene 
type C solans, of which Actimmetra Muller and its 
genotype 4 imperial is aie respectively synonyms 
These two species exemplify in intensified degree 
that variability which lenders the identification of 
all these animals a task of perplexing difh( iilty, 
enhanced in jiractice by the mutilation of most 
available specimens Those confronted with the 
problem will be grateful to Di (‘lark foi his careful 
diagnoses and elaborate keys, which, as he says, 
should be followed very c losely and literally 

The more general worker will value the introduc 
tion, which traces the development of the scheme 
of elassihcation adopted in the piescnt monogiaph 
To that development the largest eontiibutor has 
been Hr ('lark himself in a long senes of jiapers, 
of which summarus aie lieie given Othei writers, 
esjjecuiil^ T (hsjt^n, are also mentioned Besides 
this, the svnonymics and references to literature 
at the head of each classihcatorv division give a 
biief pi('cis of nearly every work cited Tn view of 
these lernarkably compk te and detaiksl references, 
it 18 not easy to undei stand why on pp 7b and 81 
Dr Clark assigns the establishment of the family 
Aetinometudte to himself in 1907 That family, 
with Atcleennidie and Thannmtociinida*, was 
already definesl in the Echiiioderm volume of 
“ A Treatise on Zoology ”, edited by Lankester 
in 1900 

The numerous photographs of specimeas re 
produccMl in half tone on 82 plates (back to back) 
odd to the appearance and weight of the volume 
and make one marvel the more at its remarkably 
low pi ice It may, however, be doubted whether 
they are so useful for purposes of identification as 
the outline diawings of special structures used in 
previous volumes Thei'e is an index to systematic 
names, but a complete index to vol 1 is promised for 
part 5 Wo wish Dr Clark health and strength to 
complete his great work F A Bathee 

ul 
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A Survey of Television 

J) Telematon To day and To-morrow By Sydney 
A Moseley and H J Barton Chappie Pp 
xxm + 130+47 plates (London Sir Isaac Pit¬ 
man and Sons, Ltd , 1930 ) la (W not 

(2) A B C of Television, or Seeing by Radio a 
Complete and Comprehev^tve Treoiise dealing with 
the Theory, Consiruciion and Operation of Tele 
photographir and Television Transmitters and 
Receii^ers , v ntten especially for Home Expert 
menters, Radio Fans and Students By Raymond 
Francis Yates Pp via+210 ^ 13 plates (Lon 
<loi\ Chapman and Hall, Ltd , 1929 ) 10« 6rf 
net 

(3) Television Present Methods of Picture Trans 
mission By Dr H Horton Sheldon and Edgar 
Norman Cnscwocxl Second printing Pp x 
194 (London The Lihiarv Prefls, Ltd , 1930 ) 
10^ M net 

rriHESE three books together furnish a useful 
-L survey of television up to 1930 Theio have 
doubtless been subsequent developments It may 
lie convenient to deal hrst with the woik by S A 
Moseley and H J Baiton Chajiple This consists 
of a review of the woik of .1 L Baird, who furnishes 
a forewoid The other two volumes, which ai^ of 
Amoncan oiigin, are of a more general character 
(1) Mr Moseley and Mi Chappie deal with what 
18 usually regarded as the real process of television, 
that 18 , the conveyance to a distance of a picture of 
something actually occurring at that instant, which 
may include moving objects The wireless trans 
mission of drawings, pliotographs, signatures, etc , 
by a grapliR process that is far from instantaneous 
18 really a ditlcront problem, though naturally also 
of groat Hcientihc interest Mr Baird's foreword 
refeis to the difficulties in securing facilities for 
broadcasting and the limitations imposed by the 
narrow waveband a\ ailable, which at present leads 
to images being restricted to simple scones Ho 
contends, however, that the number of pictures 
sent per second (about 12J on his systems) neefl 
not be nearly so great as in cinematography 
The “ History of Television ”, which forms the 
first chapter to this work, makes references to the 
early pioneering work of Nipkow (1884), and to the 
transmission of silhouettes by Jenkins (1926) , but 
regards the demonstration by Mr Baird, desenbed in 
Nature of July 3,1926, and quoted by the authors, 
as the first instance of the wireless transmission of 
real images 'In subsequent chapters the details of 
the apparatus aie explained It is shown how the 
object IS illuminatod by intermittent light, the 
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reflection of which excites changing currents m a 
photoelectric cell, how such currents are trans¬ 
mitted, magnified, and ultimately operate at the 
receiving end a neon lamp, which reacts instant 
aneously to each change m current, and how 
scanning discs at the transmitting end and care 
fully synchionised complementary discs at the 
receiving end serve to produce the illusion of an 
actual image The process, in this and other 
systems of television, is equivalent to selecting and 
convoying each element in a picture in turn, but 
with such rapidity that an apparently complete 
picture iH presented The reproduced pictures, thus 
formed by a senes of luminous hnes, are certainly 
recogmsable poi traits The authors suggest that 
the equipment is relatively simple and within the 
scope of the amateur Efficient results, however, 
obviously demand technical skill, and peifcct syn- 
chionisation at the transmitting and receiving ends 
demands gicat care 

The concluding chapters are concerned with 
subsidiary recent developments, in themselves 
highly ingenious and interesting, but piesumably 
reqlining greater perfecting of the main process 
before they can be applied in practice We have, 
for example, ‘ phonovision a process involving 
the reproduction on a gramophone record of rliyth 
mical sounds, corresponding to the changes in the 
photoelectnc cuirent, which are thus stored, and 
can be released at any time m order to repeat a 
television image The authors also discusa the 
possibilities of colour and stereoscopic effects The 
formei involves two scanning discs and two sources 
of light, one of neon gas furnislung red light, the 
other a combination of helium and mercury vapour, 
furnishing yellow, green, and blue Steieoscopic 
effects would require two identical but distinct 
sources and duplicate spirals on the scanmng disc 
permitting * double exploration ' Of considerable 
interest also is the ‘ Noc to visor ’ apparatus, which 
consists essentially of a television transmitter and 
receiver coupled together but adapted to respond 
to infra red rays It is claimed that with such an 
apparatus a manner could detect the presence of 
a distant source of light, even though completely 
shrouded by fog 

(2) “ The A B C of Television ”, by Mr R F 
Yates, 18 conceived on somewhat broader lines A 
chapter is devoted to telegraphing pictures ” 
Pnor to this there is a review of existing tele 
vision systems, which includes a useful explanatory 
diagram showing the details of transmitting and 
receiving ends The experiments made in the Rell 
Telephone Laboratonea are desenbed in detail, one 
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interesting feature being the use of a neon tube 
image-forming grid with no less than 2500 inde¬ 
pendent electrodes Other experiments mentioned 
are those of Max Diekmann (based on the move¬ 
ment of cathode rays) m Germany and Belin and 
Hoi week in France Subsequent chapters deal 
with photocloctno cells, amphfication, the neon 
lamp, the problem of scanning, synchronisation, etc 

(3) Hr Sheldon and Mr Grisewood, in their 
historical survey, deal mainly with the wmveyance 
of pictures by telegraph and devote only a small 
space to television proper Subsequent chapters 
deal with optical systems and the eye, electro 
magnetic waves, selenium and photoelectric cells, 
glow-lamps and telephotogiaphy In Chapter xii 
and subsequent chapters, there is to bo found what 
18 perhaps the best review of various systems of 
television occurring in these volumes The Baird, 
Boll, Jenkins, and Alexanderson systems are <lealt 
with successively 

One cannot escape the feehng that the moving 
mechanism imjwscMi by all these systems does not 
represent a final solution A final chapter points 
out, however, that the technical difficulties of 
television, great as they are, may he surpassed b^ 
those involved in a general process of broadcasting 
Had television arrived before the era of audible 
wireless, the use of the somewhat broad range of 
wave-lengths necessary for good reception would 
have presented little difficulty , to day, possible 
interference with the existing wireless broadcasting 
systems all over the world has to be considered 


Universities of the British Empire 

The Yearbook of the Universities of the Emptrey W31 
Edited by Sir H Frank Heath Pubhshod for 
the Umversities Bureau of the Bntish Empire 
Pp xiu+917 (London G Bell and Sons, 
Ltd , 1931 ) 15« net 


T his annual, first pubhshed in 1914, is primarily 
a conspectus of the staffs, organisation, and 
activities of umversities, the numerous colleges con 


neoted with them, 

and a few other, unattached, 

colleges situated ui 

vanous parts 

of the British 

Empire, as follows 

Universities 

Unattached 

Colleges 

England 

W^ea 

11 

1 

4 

Scotland 

4 


Ireland 

3 


Canada 

Newfoundland 

21 

1 

West Indies ^ 
Austraba 

0 

1 

New Zealand 

1 
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Universities 

Unattached 

Colleges 

South Africa 
Mauritius • 

5 

1 

Malta 

1 


Palestine * 

1 


India 

Ceylon * 

18 

2 

Singapore * 

Hong Kong 

1 

2 


• Imporlal Collogo of 1 ropical Agriculturu J rinidad 

• CoULge of Agriculture 

• Mandated Territory The Hebrew IJnlvorsity, Jerusalem 

• Medical Colleue and Utilvtialtv (allege, ColoiutHi 

• King Ldwunl VII Modicai t^llege ana lUlMcs (/ollnge 

From the calendar of each of these institutions 
have been selected such items of information as 
are likely to prove of interest to the monibers of 
other universities, schoolmasters, persons engaged 
m scientific lescarches, government departments, 
clubs, and the general public A directory of the 
officers and membeis of the staff of each university 
is followed by information as to its constitution, 
equipment, lesidontial accommmlation, courses of 
instruction, feA,H, scholarships open to giaduatcs, 
extra mui al work, public ations, etc , and a summary 
of events of outstanding interest which occurred 
durmg the past academic year, with statistics of 
the numlier of students in attendance and degrees, 
diplomas, etc , conferred In the staff dirc'ctones 
the names arc groujied under subject headings and 
an additional indication is thus afforded of the scope 
of the instruction offered An alphabetical indpx 
at the end of the volume contains upwards of 
12,0(K) names 

In chapters introductory to the sections dealing 
with the universities of Great Britain and Ireland, 
of Canada, of Australia, of South Africa, and of 
India, respectively, arc given summaries of inf or 
mation regarding their histoi>, regulations, and 
practice, but not reviews of the academic year 
The Canadian chapter has been largely rewritten 
for this year’s issue by Dr Stanley Mackenzie, of 
Dalhousie University, and now gives British readers 
a clearer idea of a senes of developments of extra 
ordinary interest The Canadian universities are 
kept in touch with one another bv annual con¬ 
ferences, the fourteenth of whicli was held in May 
1930 at Toronto, and by co ojieration with a 
National Council of Education which orgamses 
tnenmal conferences, the next of which will be m 
Toronto in 1932 The Australian universities, like 
the Canadian, hold conferences, which are arranged 
by a Standing Advisory Committee established 
in 1920 Similaily, in South Africa, since 1923, 
representatives of the universities and umversity 
colleges have met from tune to time to discutift 
matters of common interest These umversities, 
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moreover, have Htatutory powers to make joint 
regulations regarding matriculation, professional 
examinations, et<. The Indian universities set up 
in 1924 an Inter-Univarsity Roaid which meets 
annually it has published a handbook of Indian 
universities The question suggests itself whether 
it would not bo worth while, with tho help of these 
various co-ordinatmg organisations, to add to the 
introductory chapteis annual reviews of tho past 
academic year 

Appendices, extending to 170 pages, include 
summaries of the conditions governing admission, 
in (ireat Riitain and Iieland, to the universities 
and to the medical and other juofessions and 
careers for which umversity studies aie a fitting 
pieparation, lists of Ofien postgraduate scholar 
ships, fellowships, etc , both British and foreign, 
and lists of centres of scientific researi h and in 
formation in tlie Kmpire, whether connected with 
univeisities or not, to which independent research 
workeis aie admitted These lists ha\e been 
greatly extenclcHl and rearranged and of course, 
brought up to date The aids cqien to British 
students in (ilreat Britain and lielatui have now 
been arranged liy grouping under subjects of study 
instead of under the names of the institutions 
offering the aid This has not been done in the 
case of the Dominions and foreign countries, be¬ 
cause the number available was too small 4iiy 
one (Itsiring to (listover the idative amounts of 
provision of this kind made by universities govern¬ 
ments, scientific societies, or other bodies, can easily 
collect the information by using the geneial index 

Tho centres of scientific infeamation in (ireat 
Britain are groujicd under tho four heads—beitany 
and agiiciilture, industiial, pure science, and 
medical , the centies of research under these heads 
and forestry, fisliones and tides, and meteorology 
The list of centres of rcscareh and information in 
the Dominions, India, and the Colonies is much 
fuller than be foie 

The extent and variety of the ground coveml in 
the’“ Yearbook”, especially the appendices, are such 
that the labour exjiendeel on it would l>o to a large 
extent wasted unlcj^s it were furnished with an 
adequate general index This matter has evidently 
received tlic attention it deserves In connexion 
with the indexing of tho names of staff and officials, 
the treatment with any kind of uniformity of tho 
Indian, Burmese, and other Oiiental names piesents 
extraozdmary diffieultieH which the editor seems to 
have grappled^with succe^fuUy 

Glancing through the summaries of events of tho 
past year, one sees many significant items Among 
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the lists of benefactions one finds numerous gifts 
from American philanthropic foundations asso¬ 
ciated with the names Carnegie and Rockefeller 
The lieneficianas include, naturally, many of the 
Canadian universities, eight of which participate in 
the benefits of the pension scheme of the Carnegie 
Foundation for tho Advancement of Teaching, and 
the Universities of London, Cambridge, Durham 
(Aimstrong College), Tasmania, Otago (New Zea¬ 
land), and the Witwatorsrand and University 
colleges at Exeter and f^hnstchurch (N Z ) 

The 1931 ‘ Yearbook ” will have more than 
ordinary importance by reason of tlie fact that the 
fourth Congress of the Universities of the Empire 
IS to be held this year, July 7-10, at Edinburgh 
The previous congresses were Ik Id in 1912 (London), 
1921 (Oxford), and 1920 (Cambridge) 

Our Bookshelf 

The PsyrhoUnfy of Cloth(^ Bv Dr J C Flugcl 
(The InU^rnational Psycho Analytical Library, 
No IS) Pp 257 + 17 platfs (London Th(. 
Hogarth Press, 1930 ) 2h 

Books which deal with drtss fiom any but the 
historical point of view aie only too few and it 
js therefore refreshing to meet with a new one 
Dr FlugelH Psychology of (Jothes should be 
road by everyone who takes an interest in modern 
garb, for it contains a wealth of facts and theories 
bearing on its origin, its effects, and its future 
To the widespread belief tlmt clothes originated 
to enhance the attractiveness of the w^earer the 
author adds another, that they were intended to 
diiLct attention to the sexual oigans He further 
contends that garments may actually represent 
these, but his examples do not seem to be very con 
vincing To day he finds tho essential opposition 
between the motives of decoration and mcKieaty 
to bo the most fundamental fact in the whole 
psychology of clothing 

In the chapter on ‘ Individual Differences ”, Dr 
FlUgel recognises a number of types, among them 
those who like to feel their skin uncovered and their 
muscles unhamjx^red Of these, some never get 
resigned to dress Then there aie unemotional 
individuals whose feelings fuse clothes and bixly 
into an harmonious whole 

One of the most stziking matters touched upon 
under the heading of ” Sex Differences ' is the 
great masculine renunciation ”, or sudden re 
duetion in male docorativeness at the end of the 
eighteenth century, which it is claimed was con¬ 
nect^ With the French Revolution 

In discussing the ' Why of Fashion ”, it is ex¬ 
plained that the higher classes, when their sartonal 
distinctions are gradually appropriated by tho 
lower, seeing that sumptuary laws seldom prove 
effective, adopt a different dress in order to re¬ 
establish their signs of superiority In our days 
of levelling up, however, we are mclmed to look for 
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commercia] influences behind the scenes, which 
result in mistress and maid both wearing—shall 
we say ?—‘ Russian boots ^ 

Dr Fltigel dwells m detail on other matters con 
nected with fashion, and devotes a chapter to the 
“ Evolution of Garments ”, a subject to which Sir 
George Darwin hrst diroctetl attention 

W M W 

Principles of Soil Technology By Prof Paul Emer¬ 
son Pp XV+402 (New York The Macmillan 
Co , 1930 ) 14s not 

Thk success in the arrangement and presentation 
of the subject mattei in this book is tlie result of 
long teaching exjienence by the author This branch 
of agricultural science has progressed rapidly in 
recent years, and it is essential, therefore, that the 
establishment and development of the fundamental 
pnnciples involved should be clearly understood 
by the student 

The four sections of this book are (1) soil genesis, 
morphology, and classihcation, (2) soil physics, (3) 
soil chemistry, (4) soil biology In the first section 
the author stresses rightly the imjMirtance of 
studying the soil ui situ Readers will appreci 
ate the defimtions and explanations that are 
given of the many less familiar terms used in 
soil classification and morphology, together with a 
description of the soil areas of the United States 
The presentation of soil fihysies to a student, 
without entailing the use of an advarued treatise 
on mathematics, is a diffacult task The authoi 
has, however, succeeded, and conveys to the reader 
the essential principles and the results of recent 
work on soil structure an, and water movement, 
and their effects on plant growth Equally well 
treated is the section on soil chemistry, where the 
mechanism of base exchange is explained, as well 
as the soul CO and utilisation of plant nutrients 
It should be pointed out, however, that a wrong 
impiession of the salts of oitho jihosphoric acid 
IS given on p 242 All secondary and tertiary 
phosphates arc not watci insoluble, nor is the use 
of the descriptive terms, acid soluble and insoluble, 
for these, very fortunate Both forms, if we con 
aider the case of calcium only, are soluble in dilute 
weak acids 

Apart from this, the book is very well wiitten 
Tt contains, in addition to the sections already men¬ 
tioned, a veiy useful glossary of terms, numerouB 
tables, graphs, diagrams, and maps of the United 
States 

The excellent printing and binding make reading 
a pleasure, the pnee is low, and the references to 
the literature w ill be useful to post graduate woi kers 

Elementary Biology for Matriculation and Allied 
Examinations By Mary E Philbps and Lucy 
E Cox Vp XIV+480 (London Umversity 
of London Press, Ltd , 1931 ) Is Qd 

Now that biology has been introduced by all 
examination boards of England and Wales for the 
school certificate, as well as m many cases for the 
matriculation examinations, we may expect an out 
crop of British text books m a field which hitherto 

No.3211,Vol 127] 


has been largely in the hands of Americjan authors 
The book under consideration is one of the first 
of the new senes to enter the hsts, and though 
primarily designed for matriculation examinations, 
its authors express the liope that it “ may also 
prove useful in those schools m which biology is 
studied as a cultural subject ” And why not ? 
It IS attractively written, well printed, and copi¬ 
ously illustrated No pains have been spared to 
rendei uito assimilable form the subject matter, 
which 18 marshalled into five well balanced sections 
Thus (1) Simple living forms of increasing com¬ 
plexity , (2) external morphology and mode of life 
of some members of the chief classes of animals , 
(3) general morphology and physiology of the 
mammal (4) general morphology and physiology 
of the flowering plant, (5) the soil, bacteria, 
parasites and saprophytes, distinction and inter¬ 
relation between plants an(l animals 

With disciimination, the practical work is sifted 
from the text and collected at the end of each 
chapter The 282 illustrations cover a wide range 
of subjects , a very largo proportion of them have 
an acc uracy of fimsh which is not always associated 
with elemental y text books There is no ehapter 
on evolution , but the outlook of the authors is 
quite clear from their all too short “ Introductory ”, 
while only the dullest reader could fail to be stimu 
lated to think on evolutionary lines, b^ many 
remarks in the text 

A Handbook of Physics Memureynenis By Ervin S 
Ferry, in collaboration with O W Silvey, G W 
Sherman, tJr , 1) i) Duncan and R B Abbott 
Vol 2 Fi6ra^orf/ A/obon, Nourw/, lieai. Elec 
truity and Magnetism Third edition Pp 
XI ] 277 (Now York ,lohn Wiley and Sons, 
Inc , I^ndon Chapman and Hall, Ltd , 1929 ) 
12^ M net 

This book is devoted to measurements m vibratory 
motion, sound, heat, electricity and magnetism 
Practical details aie prex^eded by a theoretical 
treatment which should enable the student to 
understand what he is doing The considerable 
space allocated to the theory of dampe<l vibrations 
and the loganthmic decrement is welcome m view 
of their importance in lelation to alternating cur¬ 
rents, though in this connexion it is a pity that the 
theory of forced vibrations has not been included 

A Junior Course of Praciical Zoology By the late 
Dr A Milnes Marshall and the late Dr C 
Herbert Hurst Eleventh edition, revised by 
H G Newth Pp xliii+519 (Ijondon John 
Murray, 1930 ) 12s net 

Not many scientific text books first published in 
1887 have still a demand m the laboratories of 
to day, at least la anything like their onginal form 
In preparing the eleventh edition, Mr Newth was 
probably well advised not to introduce physiology, 
whioli would, 08 he says, ” have added greatly to its 
bulk, and the result coukl only have boon a hybrid 
of very doubtful viability” In its present form, the 
bobk 18 likely to retain its position os the standani 
work on ammal morphology for jumor students 
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Letters to the Editor 

[TJie Editor does not hold httnself responsible for 
opinions expressed by hta correspondents Neither 
cnn he undertake to reium, nor to correspond with 
the writers of^ rejected manuscripts intended for this 
or any other pari of Nature No notice is taken 
of anonymous commumcations ] 

The Action of a Crystal as a Two-Dimensional 
Lattice in Diffracting Electrons 

Kikuchi ^ first described examples of electron dif¬ 
fraction m which a crystal apjiearod to behave as a 
two dimensional or cross grating Very thin sheets 
of mica give an o<iui lateral net like pattern of diffracted 
beams on the photographic plate (the N pattern), as 
if the only conditions for mterferonoe wore those 
reijnired by the lattice net of the mi ('a cleavage plane 
Kikuohi further showed that, with increasing thick 
ness of the mica, some spots are enhanced and others 
weakened until what he termed the L pattern is 
obtaino<l The selection of the enhanced spots was 


(H 

FlO I 

accountoil for Hatisfactonly by the o]»oration of the 
third condition for interference, which depends on the 
regular repetition of the crystal structure m successive 
lanes The L pattern, m other words, is explained 
y diffraction at a three dimensional lattice, m the 
manner familiar in the ease of X rays 

Linnik * obtained patterns somewhat like Kikuchi's 
V pattern, with copper Ka rays and mica winch had 
been lioatc^ Ho suggested that they were due to a 
breaking up of the mica into sheets so thm that each 
acted as an independent two dimensional grating 
W L Bragg put forward an alternative explanation * 
that Linnik^a effect was due to a slight distortion of 
the mica, which might be ciesenb^ as a random 
orientation of the normal to the cleavage piano over 
a small range It was suggested that a similar 
explanation might account for Kikuchi’s N pattern 
Certain experimonta on electron diffraction by very 
small crystals mode by one of us (F K ) seem to sliow 
very clearly, however, the disappearance of the third 
condition for interference, namely, that deoendmg on 
the re}>eat of the crystal pattern in the ciirection of 
the incident It il" interesting to examine how 

thm a crystal must be for this condition to become 
mojierative 

Let 4 row of n scattering pomta with spacmg a be 
paralle) to^ the incident rays, as m Fig I (6) The 
intensity of radiation scattered in a direction Q is 
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proportional to am* n^/sm* ^ where ^ = »a (1 - coa ^)/X, 
This curve is plotted in Fig 1 (a) for the case whore 
X = 0 05 A, n=10, a^lO A (thickness of crystal 
t = na ~ 100 A ) Its mterestm^ feature is the breath 
of the central maximum, winch is nearly 4® (2^=i 
^/SX/t) For all directions within this range, the 
whole row acts as a smgle diffraotmg umt and gives a 
strong resultant effect * 

In actual cases of electron diffraction by a small 
crystal, the wave length is so short (0 06 A for 60,000 
volts, as compared with 1 64 A for copper Km.) that 
many diffracted beams appear at angles w^ within this 
range The crystal m a fixed orientation can there¬ 
fore give simuftanoously a complete series of cross¬ 
spectra, for the crystal may be considered as a oross- 
gratmg of those rows, each of which acts eis a smgle 
unit For example, in the case considered above, if 
the crystal also had spaemgs of 10 A at nght angles 
to the beam, the cross spectra would be 17' apart 
and more than one hundred would appear withm 
the central maximum The difference between the 
patterns of X ray diffraction and electron diffraction 
IS apparent, it is not merely one 
of angular scale l?or the row to 
act as a imit, it is necessary that 
f(l-oo8 = When ^ is 

small, <^*/2 IS a small quantity of 
the second order, and the condition 
18 readily satisfi^ for directions of 
electron diffraction and crystals of 
the order of 100 A m tluckness 
In the COSO of X rays, the ‘ cross 
gratmg ’ spectra fall outside the 
central maximum when the crystal 
IS more than one or two atomic 
planes thick, and we have the 
tamihar effect that only one dif¬ 
fracted beam is formed at a time, 
and that only appears when the 
crystal is correctly oriented 

Wo may picture electron dif 
fnw tion by a small crystal as 
follows WhenovoT the crystal is 
HO oriented that a zone axis (low 
of scattormg pomts) is approxi¬ 
mate! y parallel to the moident 
beam, a comi>lete cross-spectrum 
flashes out The crons gratmg is the projection of the 
crystal on a plane at right angles to the zone Such 
an orientation is a very special case More generally, 
when the crysted is so onentod that a set of planes 
IS nearly parallel to the rays, the crystal acts as a 
line grating and forms several orders simultaneously 
on either side of the central beam 

Both oases are shown m Fig 2 A powder photo 
graph, taken with a coarse powder, has spots on the 
Debye Schorrer rmgs due to individual crystal grams 
Those spots, m the cose of electron diffraction, mostly 
occur in pairs symmetrically placed on either side of the 
central spot Each crystal ^am is obviously diffract¬ 
ing spectra to both sides simultaneously The effect is 
very marked m powder jihotographs of sodium fluonde. 
where more thw one order often apjiears on either 
side, but these photographs are difficult to reproduce 
here Fig 2 (6), which shows the same effect, is taken 
with orystallme matter m a collodion film, and the 
centre s 5 rmmetry is very stnkmg In Fig 2 (a), a 
smgle crystal chances to have a zone axis parallel to 
the beam, and the complete cross spectrum appears. 
Those sheets were less than 100 A m thickness 

We were privileged to hear recently a lecture by' 
Dr Eisenhut m which slides of similar cross gratmg 
spectra produced by smgle crystals of eadmium iodide 

•OP Thomson (“ WavoMechanics of Free Eleotroni p 72) 
to the tame feature in dbcuHlng the extent of the electron wave pswet 
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and iron oxide (FeiO^) were shown (O Eisenhut and 
E Kna^, I G Farbenmdustne Forsohungs Labora 
tonum, Oppau) 

This explanation is only partial, because the 
patterns are often more extended than any broad 
central diffraction maximum which is probable The 
central maximum can be seen m Kikuchi's photo 
graphs (for example, Fig 6, loo cit), but the corre 
spending mioa thickness proves to bo 200 A , whic h is 
much smaller than Kikuchi's estimate for the sheets 
he used In the single crystal photographs, the pattern 
IS sometimes so extended as to indicate imi'Kissibly 
small crystal thicknesses It is interesting to note, 


however, that theoretically a small three dimensional 
crystal produces the effect of a two dunensional 
grating and gives a number of diffracted electron 
beams simultaneously Its dimensions at right angles 
to the beam can be sufficiently great to give a shari) 
cross grating spectrum, while an equal depth m the 
ilirection of the beam is msufficient to bring m the 
third condition for interference 


with entirely different techniques, have obtained 
results such as, say, 126 l 50 and 128 Jb 60 respectively 
IS far more likely to be m the vicinity of either value, 
and therefore far liettor established, than if a single 
observer had obtained, say, 102 dr 4 and 152 d: 6, using 
the some method and apparatus What is true of the 
constancy is also true of any law of variation 

(2) In my letter, I have limited myself to deter¬ 
minations maile in the present century This iloes 
not mean at all that I have rejected values obtained 
before whicli were acknowledged as being reliable 
Those who quote these earlier values without having 
made a thorough mvestigation, such os that which was 
I>ublished in Nature, Sept 
17 ami Oit 22. 1927, little 
ieahsi> how they allow them¬ 
selves to be misled by a mere 
number alongside a name 
The value 299,863 obtained 
by Mubelson m 1882, for ex 
ample, has been mentioned as 
disproving a decrease of the 
velocity of light, when con 
sidored together with the four 
determinations I gave in my 
letter The fact is overlooked 
that this determination is one 
of three, maile on relatively 
short bases, and therefor© 
more liable to be affected by 
systematic errors of a given 
magnitude than the values 
obtained over very long bases 
or with a technique givmg 
results of an equivalent order 
of physical a< curacy, such as 
that of Karolus and Mittelstaedt, m which the higli 
order of frequency of interruption of the luminous 
beam comi^ieiisates for the ahoi tness of the base Those 
three values are 

Michelson 1879 6 299,910 ± 50 km /sec 

Newcomb 1882 7 299.860 4:30 „ „ 

Micholson 1882 8 299,853 f 60 „ „ 



W L Braoci 
F Kirchnfr 

Munich, March 1931 

* Jnpatifge Journal qf vol 6, No 2 

• NaTCRE, 128 , 004, April 20, 1920 
' NaTORK 124 125, July 27, 1020 


The Velocity of Lii^ht 

In a recent discourse broadcast by the BBC, 
reference was made to my communication in Nature 
of April 4 on the subject of the velocity of light Two 
obi actions were presented to the deduction that the 
velocity of light decreases, denved from the values 
quoted , these must have occurred to the recidera of 
my letter, so that perhaps I may be allowed to refer 
to them briefly 

(1) The possible errors do not rule out the possi¬ 
bility that the values are evaluations of a constant 
I stated this myself Physicists, however, are apt to 
overlook the fact that possible errors are no guide 
whatever in such a case as the one occupymg our 
tibttention They are a mere mathematical guess as 
to the accuracy of any mdxvidual detenmnation, and 
no more They leave entirely out of account the fact 
that observers, methods, apparatus, conditions, etc , 
mev be different Of course, identical results from 
different observers have more weight than if the 
observers were the same person, and similarly for the 
methods, apparatus, etc For example, the v^ue of 
a constant for which two different observers, working 


They were obtainetl by two observers m close relation- 
slup, using the same method and the same exjiori 
mental technique, with apparatuses which were 
similar , they constitute a set of their own, bemg 
the only observations mode on such short bases (ex¬ 
cluding the pioneer experiments of Foucault, which 
are admittedly mere attempts to ascertain the possi 
biUties of the method) Now, each of these observa¬ 
tions gives a result smaller than the one before I The 
one before that of 1879 6 is Cornu Helmert’s value, 
299,990 ± 200 They, therefore, demonstrate a de¬ 
crease of velocity, during the period which they cover , 
at any rate, their distribution along a perfect straight 
line, which, moreover, points exactly towards Comu- 
Helmert’s value, cannot be said to bo occidental, any 
more than their agreement m giving a constant value, 
if they did so, coidd be said to bo accidental ! 

I have treated the whole question at full length in a 
senes of articles in Ctel et Terre {BvUettn de la Soc%iU 
Beige d'Aaironomtet 1927-1931) In these, I establish 
the twenty two comcidences referred to m my letter 
There is not a single one against a decrease of velocity 
Can this be accidental? 

Another ixiint to be remembered is that the method 
of the revolving mirror, used by Michelson, is based 
on assumptions which, to my knowledge, have not yet 
been proved, newnely, that the laws oT oblique reflec¬ 
tion on a moving reflecting surface, having a speed 
which 18 small compared to that of light, cure the same 
as if the surface was at rest, and that the laws of 
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reflection of a poncil of light from a source, real oi 
virtual, having a transverae speed of the same order as 
that of light, an tlie same as if the source was at rest 

M K J < rllEUHY r>K BrAY 
40 WoKtmonnt Romi, 

Elthoin, y E 9, 

A]>nl 23 


Deep-Focus Earthquakes 

With roferonce to Mi Scrase’s m Natijbp of 

Mar 28, p 486. a few ailditional remaiks coiKtrning 
iie( j) fo< UH t ai th(piak« s may be of interest Such 
eajth()uakcs aie f omjiaratively laie oteurnnees, anil 
in the yeais I918-192h the late Prof R if Tumor 
rojioited only 138 in the “ Intematumal S( ismological 
Snmmai y ’ 

Tiiim_rs \tiy gicat focal depths, amounting in 
one instant 1 to 0 090 of the tarthV lathus bt4ow 
noiinal Ivad lt> some extent falltMi uiulei suspuion, 
for thuH* leosfMis 

(1) Hw depth of 0 040 for a normal eaithtjuako 
shook IS ceitainly faulty , the Montana caithtpiako 
of June 28, 192'i examnutl by H>erlv, was not fouinl 
by 3 unu r to havt an abnoimally high fttcus. yet 
Jtffievs was able to Kho^^ that the time thstante 
cin\e iigieed ^Mth that fount! foi the Jei*sty and 
Rut foul oaitlujuakes of 1927, foi whnh the foti 
\\eie It SH than 20 km tleep, anti he fuitheiinoie 
thni net tl fiorn Hyeily s cuivo a sot tif coi root ions to 
the Zoppnt/Tunici tabks that agreetl \Mth a st t 
Intel rtul by 'ruinei tiom the resit I unis t>f a vci\ large 
nuinbei of eartlujuakt's 

(2) lunnis estimates of focal depth thponded 
u})on (vnott s scnstiuc lajs which wcit m turn calcu 
lattsl fiom the Zoppntz'J'unu r tables, the kmmn 
errors of these tables, paiticulaily foi small epi 
(.onttul distances, letpure a m visum of 'rurrici’s focal 
depths 

(3) The ciiu lal test had not been applied to 3 urnci^a 
doepfotUH nuthtpiakts that in vuw of a general 
leoipiocal theorem m d\uarnics, the am^iUtucU of a 
surface wave generated by a deep fot us disturham o 
should be small if the amplitude of the disturbance 
of a wave of that type is lolativcly small at the depth 
m (luostion (cf H TcfFiejs ‘ Ihe Eaith \ 2iul 
odii p 13(1) Actually, the ptoKeruo of L anti M 
readings m the “ Tuteniatioual beismological Sum 
maiy ” for many ot the carthcpiakos of supposewi 
veiy deep foil socrriH pnma farie to constitute a 
valid objection to presuming foci of these depths 

As regards (1), it seeiuH defimle that Turner’s 
value of the normal focal depth must be abandoned, 
(2) awaits the thorough testing of much imjiroved 
tables, but a dfihnite answer may be expected in 
the rieai futuie , (3) has itconfI\ been the subjet t 
of a detailed inveHtigation, and the ie>mlt whuh I am 
pifblisliing in the forthiomiiig number of UerUindti 
Jieitrdge entirelv supiioRs the idea of abnormal focal 
depth, at an\ rate foj the additional focal depths of 
0 040 aiul more, a further investigation is being under 
taken for deplliH of less than 0 040 below normal The 
typual deep focus eaithquake ih most interesting 
most of the energy is earne<l bv body waves, and 
Py PPy PPPy Sy SSy SSS RFC of VPry groat amplitude, 
at the time where L and M normally appear theio 
IS a disturbance which is just the general motion 
foi responding to the ilying down of the distortional 
wav es This weakening of t he normal long wave phase 
is of (ourso, one of the distinctive featuies that Mi 
Serose I'efers ^ 

There is one paitial Exception to the previous 
statement Although the normal L and M phoses 
are proctuRliy obseiit from the shocks of veiy great 

No 3211, VoL 127] 


depth, the phase known as Gy Gutenberg’s “ Early 
Long Wave of velocity about 4 4 km /see , la 
often still disoemiblo, although of lather small 
amplitude It is to be expected that this wave of 
very long period should be sensible at mu<h greater 
depths than the long waves of tlie nonnal L and M 
phases 

There is no ditheulty m explaining the recorded 
L and M of the ‘ International beismological Sum¬ 
mary ” A giaph shows at oiur^ that the> are some¬ 
times G , but moie often the large amphtudes of 
SSy tSS/Sy SO coiiHiucuous in these deep focus shocks, 
arc^ mistaken for surface wavep 

Tt IS greatly to be rogretteiJ that Prof Turner, 
who earned out so many of the pioneer investiga 
tions of focal deptlis anti to whoso energy and on 
thusiasm thou syslematK study and renoit m the 
Intel national Neismological Simimaiy ’’ arc due, 
has not lived to see the (onfirmation, both b\ the 
reci[)rocal theoicni argument adduced by T)i Jeflieyi- 
and by the important method discovered by Mr 
Sciase, of the occiurtmcc^ of abnonnnlly deep foci 

H Stonelev 

The L luv’^ersity, Leeds, 

April 17 


Opacity and Stellar Structure 

The emission of the nuclcai lays fiom ladio 
active elements is accompnnuHl by th< photo 
elections emitted fiom the atom giving rise to the 
7 radiation This has been described by libs* 
the internal jihotoelec trie effot t I'or a long time, 
the obvious i^xplanatiou has been that the -> ray ip 
sometimes absorbed by the extiaiiucloai oUm tron 
whu h iH emitted witli the eneigy given by the Einstein 
equation Calculations baaed on this view, made 
reicntly by Casimii, lead to the conclusion that 
the probability of c^missum of the ^ihotoelet trou ih 
about l/lO to 1/30 of that expeumentally observed 
Thus, foi Ka( 7 ray ot energy 0 12 ^ 10^ volts 
experiment shows that lu 994 disintegrations out oi 
1000 the 7 ray escapes and m 6 it is ahsoibed 3’heie 
foie, the value foi the probability of absoiptiou u 
fiv 10 *, while tlio calculated value for this case n 
only 0 40 X 10'* that is fhe eTpenment show^ iht 
atom to pu88€8H about ten time8 more opacity for tU 
y radiation than i8 indicated by lalculaticm 

The wave mechanics* does suggest, howevoi, e 
different kiml of energy transfer between the uucleue 
and the outer election that is energy can past 
directly fiom the nucleus to the election without the 
intervening process of the emission of radiation ir 
the nucleus and its absointion by tho electron takmp 
place This may be callcxl a radiationless energy 
tiansfer, and in fact tho exjierimontal lesuUs taken 
m conjunction with the calculations of Casitnii 
indic ate that such radiationless transfers are tan to 
thirty times more frecjuent than tho radiational ones 
We now turn to the stellar structure 

Tlio recent investigations of Prof Milne* hav€ 
led us to consider every star os made up of a da 
generate (ore surrounded by a gaseous envelope 
Tn the case of white dwarfs this gaseous envelope 
IS negligible The important question m connexion 
with the theories of stellar struc tore is that of opacity 
The greatest difficulty of the theory of Edilington 
lias been that it demands stellar oiiacitios about ten 
times higher than can be allowed by physical con 
siderations It has been said * that Milne s theory 
only enhances this discrepancy 

Tho puqioso of this note is to suggest that Milne3 
theory is capable, at least qualitatively, of over 
coining this difficulty In the degenerate core 
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because of the interaction between the elections, 
there is a finite probability for the energy (anti 
momentum) of an electron m one pait of the core to 
pass directly to another electron in some other part 
of the core without the inteiveiung process of radia 
tion taking place that is, in the degenerate core the 
transfer of energy mostly t^xkes place by the railiation 
less process and this eneigy is then convorteil into 
railiation m the non degenerate envelope surrounding 
the core Because the energy is transfeirod by the 
radiationless piocess, the ‘ opacity ’ may be (as m the 
case of the radioactive atom) consideiably higher 
than it would be if this tvansfei of eneigy took place 
in the form of radiation Wt ^luiy thuR connect the 
discrepmiry tn stellar opacity to the same cause as that 
of the mtermal photoelectric effect in the atom 

Another interesting peint which ma^ be mentioned 
IS that of the emission of lugh speed elections fiorn 
the white dwarfs, wliioh are almost com[)letely de 
goneiate, and hence the chant es of tolhsion for an 
escaping electron are very small These high spt ed 
olections uyiU tn some coses hni'c energies comparable 
to the cosmic radiation In fact, it can be easily 
seen that due to this elet tron escape a black dwaif 
will lose almost all of its mass— fined state of a 
black dvorf IS a diffuse mass Tlit'se consuleiations 
will bo published < Isowlit^rc m tlctail 

D S Kothaw 

45 Belvoii Rtuwi C'ambiidge, 

Apnl 

* HliH ft \(r\ luclil iHOjiiiit in ftlM II ill Scintcf ErtHlft-aH April 31, 
P 6ri 

* towler, f*r«r Roy Sor \ul 120 p 1 

* Mllm Aff^n Vol Roy Ant Sor , \ol 01, l» 4 

* ObHfTiittory^ Fch I'tJi p 36 

Coherent Expanded Aerogels and Jellies 

'J UK coiituniity of the li((uid ])enncatmg jellies is 
demonstrated by diffusion syneiesis, anti iiltia 
filtration, and the fact that the luiuid may he leplaccnl 
b\ other litpiuls of veiv diveise chaiactci mdicatts 
(Itaiiy that the gel stmctuie may he mtieuendent of 
tho liquid in which it is bathed Hit hoi to the attempt 
to remove the liquid by ovapoiation has iesulte<l in 
shiinkage so gn at that the effect u]K>n tiie stiuctiiic 
may be luofound 

Mr Charles Learned and 1 with the kindly assistance 
and advice of Pi of J W Me Bam, undeii:ook to tcvst 
the hypothesis that the li<{uid m a jelly can be 
ie|)lace<l by a gas with little or no shrinkage Oui 
cffoils have met with complete success 

The proceduio that we have adopte<l is as follows 
Tlie icily is first fonned m a siutablo hipiid m dilute 
foiTU The liquid is then leplacod by anothoi which 
does not dissolve the siimture and has a reasonably 
low ciitical temperature Alcohol lias pioved quite 
satisfactory for most of the inoiganic gels, other has 
advantages m tlie case of easily reduce*! substances, 
and propane was used for all of the organic jellies 
In making the replo* ement, it is necossai \ that each 
liquid used be completely miscible with both that 
which prece<lo8 en<l that which follows it tor 
example, water may be replaced by alcohol ami then 
by ether Mere evaporation would inevitably cause 
shrinkage However, the lelly is placed in a closed 
autoclave with an excess of liquid and the temperature 
IS raised above the critical temperature of the liquiil, 
while the pressure is maintained at all times at or 
above the vapour pressure, so that no evai>oration of 
liquid can occui and consequently no contraction of 
the gel can be brought about by capillary forces at 
its surface * 

When the critical temperature is passed, the liquid 
has been converted directly into a permanent gas 
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Without diHfontimuty The jelly has had no way of 
‘ knowing ’ that the liquid wit Inn its meshes has 
beiome a gas All that remains is to allow the gas 
to escape, and theie is left behind a coherent aerogel 
of unchangfd volume 

Silica aerogel with a density so low as 0 1 is very 
easy to prepaic, and we liave jiiojiauxl some with a 
deiihity of only 0 02 The sihca aciogels aie liighly 
opalescent, alt no ugh (jUito transpaicnt , they disjilay 
a glassy fracture and small purees emit a mt tallic ling 
when (iropped 

So far, we liavc j>ieparod silica alumina, nickel 
tartarate, stannic tixide, tungstic oxide, gelatine, 
ogai, nitiocclluloso, celluloHe, and egg albiunm aerogels 
and see no leiisoii why this list ina\ not be ext+^nded 
indefinitely Apait lioin the stientifi* signihcanee 
of these observations, the new phvsical pioperties 
dewehipod in the matriials aie of unusual interest 

S S KrsTLER 

College ot thi Patific, Storkton and 
Stanfoid Univoisity California, 

Ajail 8 


Two Modifications of Liquid Nitrobenzene 

Ihf changes of dielectric constant and density of 
liquid mtioben7ene with tempeiatnre, studied by one 
of us (J M ) and de sin bed m communi* ations to 
Naiuke, suggest that at 9 fi'’ tlie iii|uul undi rgoes an 
energy tiansfomiation analogous to tliat found for 
liquid helium by M WoUke ami W H KeeHom,^ and 
for liquid ethvl ether by M Wolfke and J Mazui ^ 
To confirm this supposition wo have made a study 
of the heating curve of larofully du nmallv ])uiihed 
nitiobeuzenc Nitiobi^n/eno cooled to a temperatun 
lowti than thofioint m (piestion (tC C )was (ontained 
in a Dewar vessel piovidcnl with a nickel plated 
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refrigerator We liave studie<l the change with time 
on gradually me reasiiig the tern|>oiature of nitro 
benzene wbicb was isolated from all external dis 
turbances 

The platinum resistance theiTnometer, c^librat'Od 
with the aid of the standard thermometer of the 
Oryogemc Laboratory at Leyden, was used as a stiirer 
The expeiunents weie repeater! throe times and 
they show that at 9 5° tliore is a distmct slowing down 
of ttie rate of cliango of teinjieraturo (see the r>ait .4 B 
of the curve, Fig I) The parts of the curve above and 
below the point 9 5° are parallel straight lines, which 

U2 




742 


NATURE 


[May 16, 1931 


shows that the specific heat of nitrobenzene does not 
undergo a change at 9 5° 

This phenomenon is a third case of appearance of a 
transformation point for two different modifications 
of a luitiid M WoLFKE 

J Mazur 

Physical Laboratory, 

Techiuca) Institute, Warsaw, April 4 

* Comin liTiflen 19CA 

• NATURE 120 6H4, N(IV ] 1930 CR Nn Sor Poion df Phvsxque, 
5, 3 , 1931 

Adsorption of Hydrogen on Charcoal 

In connexion with the recent development of the 
theory of aclivation of adsorption jirocessos by H S 
Ta>lor (J A C S , 63, 678 , 1031), it may be interest¬ 
ing to not^) that a ' Nonte charcoal, which ewlsorbcxi 
practically no ivydrogen at room temperatures, atl 
sorbs hydrogen at incroasing rates as tlie tempera 
ture 18 raised Thus, when 1 17 c c hydrogen were 
admittwl to the charcoal at 396“ C , the pressure fell 
from 0 614 cm to 0 070 cm after 9 hours, about 1 c c 
of gas iieing adsorbwl At 340“ C , with an admission 
of 1 19 c c , the presHure only fell from 0 572 cm to 
0 261 cm in a similar period, showing a much smaller 
anti slower aAlsorjition of hydrogen than at 396“ C 
At temperatures below 200“ C the rate of adsorjition 
is too slow to be measurable F E T Kingman 

Department of Physical Chemistry, 

Univtrsity of Bristol 

The Wall of the Cotton Hair 

Mfasurfments of the dimeimionH of cross sections 
of cotton hairs have been obtained by us at Oiza, in 
some preliminary studies for tecimological purposes, 
of different pure lines of Egyptian (otton On plot 
ting correlation diagrams hetweten the thickness of 


The nomograph luies drawn on this diagram are 
self explimatory, exceptmg perhaps those of equal 
cell diameter, which ore the result of the fact that a 
fully thickened hair cannot collapse at all, so that its 
nblwn width is identical with the cell diameter, 
contrariwise, a very thin walled hair collapsed until 
Its ribbon width is almost equal to half the circumfer¬ 
ence of the cell ^ Strictly speaking, these lines should 
not be straight, also there are small sources of error 
in measuring tho ribbon width of very thin walled 
hairs, but we con disregard these minutiae for the 
present purpose 

The outstanding feature is that the correlation axis 
tends to follow the curved lines of equal cross sectional 
area Otherwise stated, the volume of cellulose 
forming matenal which enters each cell would be 
appnixiraately constant if the cells were of equal 
length A strong cniss checking observation lias 
been formerly recorded by one of us * m the fact that 
variations of wall thickness during the whole fruiting 
season are not of linear dimensions, althougli the 
quantity inoasure<i is a linear one, but they are 
definitely of stjuaro dimensions, that is, areas This 
result 18 , however, not simply a matter of volume of 
cellulose, because the hair weight per centimetre is 
known be nearly constant for all lengths of hair,® 
so that we cannot describe tho wall thickness os being 
conditioned by the area of primary wall surface which 
has to he covered m spite of the fact that it is so con 
ditionexl by the perimeter of the tube This curious 
discrepauty may help to illuminate the mechanism 
of cellulose dejKiaition * 

Actually tho diagram shows that in the colls of 
larger diameter tho wall is even rather thinner than a 
strict odberenf e to constant area would suggest , the 
curvilinear correlation axis (not <liawn) crosses the 
79 M* line 

A problem of tho cell wall as yet unsolved is 



the cell wall and the ‘ nbbon width ’ (the maximum 
diameter of the collapsed cell tube) we have detected 
several facta which are of excejftional interest to plant 
physiology as well as to technology A charactenstio 
diagram 18 here reproduced (Fig 1) 
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whether thin walb have tho normal number of growth- 
rings, or whether they are thin because only a few 
fflrowth-nngs have been deposited The form of the 
lower boundary of the group of dote (bounded as it is 
bv the 28 a* Ime) strongly suggests that everv one of 
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the t'wo hundred cells measured has undergone the full 
sequence of growth-nng deposition , otherwise there 
should be thm walls among the small diameter hairs 

The form of the upper boundary^ showing that a 
lumen the radius of which is about one fifth of the oeU 
radius is normally left imfillod, is of physical mterest, 
as will be seen presently 

A result of technological importance, both to 
cotton spinner and cotton grower, relat^ to the 
question of ‘ nep ’ These hairs (which have walla so 
tnm that they easily roll up mto tangled bundles 
during their passage through the machines) are seen 
in this diagram to be predominant m the cells of big 
diameter, and to be absent among small diameter 
cells Formerly one hatl imagined that they would 
be foimd m all diEuneters 

Lastly, we would riomt out that care should bo taken 
m translating such data as these, drawn from the dead 
dry hair, mto terms of growth and development We 
have found that the frequency diagram of cell diameter 
undergoes remarkable modifications accord mg to the 
condition of the hairs when measured Living hairs 
measured from the green boll are much larger than 
the dead hairs, and these agaui aro much larger than 
hairs ‘ swollen ’ with caustic soda to restore them to 
cylmdncality, m Harland's method ® But, whereas 
the shapo of tjio frequency distribution is unchanged 
between the living hair and the soda treated hairs, 
the c^ase is quite otherwise with the dry dead hairs , 
these have a far more compact distribution, and we 
have verified by direct search through our material 
that the thick walled small hairs actually enlarge 
their diameter when the irreversible loss of water 
takes place at death , their centre is m compression 
when alive, presumably through convergence of the 
^ace lattice columns of the fibnls towards the centre 
This inference is cross checked by Slater’s unpiiblialied 
observation, that the core of a cylindrical hair is more 
rigid than its penphery In the thin walled hairs, the 
removal of the water lost irreversibly after death 
allows the penphery to contract, the outer growth 
nngs, primary wall, and cuticle are thus in a state of 
tension, which eujcounts for the fact that most cross 
sections of the dead cell have a crumpled appoai’ance, 
unless the wall is more than half a radius m thickness 
On softening with caustu soda, this tension relieves 
itself and the diameter decreases still further, even in 
the thick walled small hairs 

It 18 remarkable that tlie physical properties of the 
cellulose wall should result m presenting to the cotton 
spinner a much more uniform product than is pro 
duced on the plant, even though the plant has already 
done its best tot him by making hairs of fairly uniform 
weight out of cells the diameter of which vanes greatly 
Thus, m the present diagram, the range of cell 
diameter from 6 to 19 microns (m) might be expected 
to entail a range of cross sectional area from 25 to 361 
(being the squares of these diameters), whereas the 
actual area range is only from 26 to 220 
C H Bbown 
Abd El Ghajtar Selim 
W La WHENCE Balls 
Mmistry of Agnculture, 

Botamoal and Plant Breeding Section, 

Gi£a, 3Iar 22 

* W L Bills, Dev«lopm«nt and Properties oi Raw Cotton , 
London, 1016. p 143 

j ■ W L Balu, '' Growth Flnctnations dnrlna the Development ol 
1^ Cotton ftch BvU.Vo 101 Min of Agrte , Egypt 

* W L. Balts, Studies of Quality In Cotton London, 1028, p 154 
Also lyonm R L N , and Turner, A J , The Weight per Inch of 
Plhni of mfieient Lengths **, Indian Cent Oott Comm , TecA Bull, B, 
Bo 7 

^ ?l«r«e, P T , “ Mediantsm of Growth In the Cotton Hah- *, Tiw%$ • 
/•ftttter'Boe , No 116, 26, part 12, 1930 

* Ciuvert II, and Harland, SC, An Approximation to the Original 
Cell Dtemetoir^ Skirky Intt Jtfmioirs, toT 2, No 20 
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Plankton Changes on the Coast of Ecuador* 

I HOPE some oceanographer will be prompted to 
write at length some explanation ( 1 ) ot the erratic 
behaviour of El Nifto and ( 2 ) of the lenses of foul 
yellow water of which Mr Q Shoppani writes in 
Nature of April 26 May I make two suggestions ? 

The coolness and fertility of the Humboldt water 
IS due to the upwelling of water from the depths to 
replace surface water blown westward hy the pre 
vaiimg off shore winds of Peru and Chile In Yachting 
of March and April, I read that the sailing yacht 
Carlsark, in six weeks of a voyage across the 
Atlantic last year, in the trade wind belt had only one 
day of north east trades—^and that, the first day out 
of Santa Cruz Might not the cause of El Nifio over 
coming the Humboldt bo due to a similar failure of 
the south east trades over the Andes 7 

Winter gales pile up soa wrack m the salens of 
Scotland’s west coast Several such inlets have the 
appropriate place name of Brennfort (stinking port) 
With an off ^lore wind and a high sprmg tirlo, I have 
seen huge areas of this putrid weed carnod out into 
the sound in summer tune May I suggest, though 
unfamiliar with local physiography, that the prevailing 
m shore wind of the Bay of Panama chokes up lagoons 
with rotting soa ware, and that, concurrently with 
high tides, a reversal of the usual wmd, for example, 
by the north east trades crossing the Isthmus, might 
carry out the stagnant water to jom El Niflo 7 

1 fear this is not a sufficient cause for the vast 
volume of putrid water that created such havoc 
among fish and bmls off the Peruvian coast some 
SIX years ago I have heard that boats painted with 
white lead turned quite black Tliat extensive miasma 
might have been due to volcamc action in the seas 
round the GalApagos Wilt iam Semple 

Milo Ash, Dumfries, 

April 27 

Mb G Sheppard’s letter under this heading, in 
Nature of April 26, directs attention to a matter 
which may be of senous importance Apparently, 
the foitui plankton accumulations described were 
dead material Years ago, when oil began to be 
discharged upon the troubled waters of the oceans, 
some of us suggested! that the plankton might suffer 
Since then, multitudes of bmls have boon cast dead 
upon our shorea enwrapped m oil Occurring as these 
discoloured patches do, m the steamship lanes, they 
may be but a fulfilment of our prediction—one which 
sooner or later must come true we cannot for ever 
sm against Nature Has any attention been paid to 
such possibility by those who are studying the 
problem ? Forced by modern sanitary practice to 
send our phosphates to sea, it will bo strange if 
revenge be taken, through the oil woateis who are 
everywhere fouling the ways of life through their 
interference with the recovery of phosphate by 
plankton Henr\ E Armstrong 

66 Granville Park, 

Lewisham, S E 13 

The Mode of Action of Insulin 
In a consideration of the mode of action of insulm 
it IS of some importance to know the equivalent 
relationship between the amounts of hormone and 
dextrose, that is, the number of molecules of dextrose 
equivalent to one molecule of insulin Up to a recent 
date this ratio was not known, on account of lack of 
knowledge of the molecular weight of insulm A recent 
oommumoation to Nature ' from Prof The Svedberg 
has, however, provided the necessary information on 
*this point The molecular weight of 36,100 deduced 
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by Prof Svodbo^ is in agreement uith the pliv'^Ko 
chemical behaviour of insulin, and is of the same older 
as those of ovalbumin and Bence Jones protein 

According to the *xtenHi\o dett riiiinations of C'ul 
hane Marks, Scott, and Tievan,^one international unit 
of inHuIin IS equivalent to 1/24 mgrn of ciystallino 
inHiihn 1 h< weight of ilextiose winch tins amount 
of inHiihn will remove from the blt>od is juovided by 
data fiom tlu standardisation of msuhn by the fall 
of bioral sugar in tla^ rabbit Assuming that the blood 
of a labbit averages 1/13 of the total weight the mean 
of the blood sugar decieciso m 174 mbbits {staivnl 
for 24 hr ), following mjet tioii of one unit of insulin, 
amounts to 100 mgin of dextrose In <>rdt i to obtain 
this figuie (foi which I am indi^bted to the Phaimaeo 
logical Department of these laboratories) the maxi 
mum dro]> of blood sugai level has been taken The 
tiue figuie is piobably higher, foi although the eli 
cieoseel blood sugar level inhibits the physiological pio 
duct ion of msuhn, the resulting liver glv<^f>genol>sis 
would tend to prevent the mmimimi level being 
attained 'This glycoge nolysis is subnonnal in rabbits 
starved for 24 heuiis 

^rhe cuily other figuie available m the hteiature is 
that clue to Bouckaei4 et a/,® who founel that in oulci 
to maintain a noimal blood sugar level in rabbits le 
ceiving paie nteially 1 26 gm of dextrose poi kgm pel 
hour, the injection of 6 8 units of msuhn i>ei kgm per 
hour was neeessaij I’his indicates that one unit of 
insulin IS C([uivalent to 185 mgrri of dextrose I have 
taken a mean value of 150 ingin as the eh xtiose eipii 
valent of one international unit of insulin Tic nee it 
follows tliat I gm of msuhn will remove 'IGOO gm o£ 
dextiose, or using the voilue of *15,100 for the mob 
culai weiglit of insulin, one molecnlc will umove 


3600 35100 , , 1 j , 

180 ’ np]>roximatel> seven hundiexl thou 

san<l inolee ulcs of dextiose Ihus, thiie is no possi 
bihty tliat the action of insulin in ie>movirig elextiose 
fiom the eirganism is a stoic hiometncal one di jx nding 
on the piesenco of a nnrnboi of certain uetivo gioups 
ui the msuhn molecule h O Howitt 


Rpseauh Department, 

Messrs Boots Pine Ding Ce:> , Ltd , 
Nottingham 
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Singlets of the Two-Electron Spectra 
B n. C Ill, N IV, and O V 

In a Ic^cent analysis of ( III the absolute term 
values e>f singlets an<l triplets could be indei>eudently 
determined from tlie D senes m both systems The 
diffeiance 2 - 2 was obtained as 52 380 fc 200 

cm "b which conclusively proven that X2207, >'43624 
cannot be the int-orcombmatiou luie, profxised by 
Bowen and Milhkan ' Indeed, no such Ime has been 
found, in agieement with the improbability of a 
c hange of ^ in a spectrum with such small 7 separations 

The strong C Ill lines X2297 and 1247 are identified 
with transitions tn the normal 2a 2p from the two 
deo}) tenns anci hV^, ansing from the configuration 
2p 2p The t^rms thus obtained are checked by a 
large number of combinations with higher singlet 
levels 

In conseepience of these identifications, the corre 
spondmg transitions la B II are taken as the linos 
\3462 and 1842, tireviously thought ^ to be 2 hS\ - 2 ‘Pj 
and 2 *Pi 3 Using tbe irregular doublet law, 

the combinations 2S - 2P, 2P - 2D\ and 2P - 2S' 
are then found foi N IV and O V os shown m the 
accompany mg tables Three of the tabulated lines, 
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B II 2P * 3D, B II 2S - 2P, and C III 2S ~ 2P, were 
given their right assignment by Bowen and MiUikon ' 
The tonus are calculated from 2P - 3D on the 
assumption that 


3D 


m,737J 

“32 


which was very closely venfieel foi f 111 bv 5 members 
of the D series The n* for D' and are referred to 
the 2p state of C IV 



2/' 

lx Ip ^1\ 

IS- 11 

iM le ' S, 

B 11 

72,519 

IDK 

121,291 

1 90 

73,396 

1362 

194,687 

1 50 

C III 

174,131 

574 

283,868 

1 86 

102,351 

977 

38b 219 

1 60 

N fV 

298 525 
335 

493,613 

1 89 

130,687 

765 

624,300 

1 68 

0 V 

45hHl» 

220 

758,644 

1 90 

158,795 

629 

917,439 

1 73 


IP-ZI) 

2p2p^l), 

ir~is 

Ip Ip *s. 

BTT j 

! 

28 966 
3452 

92 325 

1 11 

64 204 
1842 

67,027 

1 96 

( 111 ' 

43 524 
2297 

240 344 

1 80 

80 168 
1247 

20 4 7<HI 

1 92 

N TV 

5S 189 
1724 

435 424 

J 85 

104 676 
955 

188,937 ' 

1 93 

() V 1 

72 924 
ini 

685 720 

1 87 

129 112 
774 

6i<t 532 

1 04 


Li the next table, T/* is determined from 2 iS 3P, 
and then, confinning the term system stiong linos 
aio founel in all the sjiectra at exactly the calculated 
position tor 2 D - 3P In C 111, 2 * 8 ^ -3P was also 
foimel 



IS- M 

2* 3^ ■/*, 

ID -3rcal< 

ID - JPobw 

B II 

144,105 

09 4 

50 582 

2 95 

41 743 

41 740 
2396 

C 111 

25S ')41 
3Hrt 

127,27H 

2 79 

113 06(> 

113,056 
HN4 

N l\ 1 

404 524 
247 

219,776 

2 83 

1 

215 648 

215,652 

463 

0 V 

680,828 

172 

336,611 

2 K6 

349,149 

349.113 

286 


These transitions, 2p 2p ‘D, - 2^i 3/> *P, and 2p 
2p bSp -2s 3p *P., are m accord with the Heisenberg 
selectiem rule ® for two electrem jumps, = i 1, 
= 0 eir +2 However, no trace has been found 
of the corresponding transition in the triplet system, 
2p 2p *P - 2a 3p ®P, agreeing with another form, 
A/, ” L A/, - h 2, given as the Heisenberg rule by 
Grotnan * and Pauling and Goiulsinit * It seems as 
if the observed data in C III could be represented by 
the addition to the selection rule that the transitions 
Af^ - ± 1, A /2 -0 are alloweil only if AX = L 1 

Bkngt Edl^n 

Physics Laboratory, University, 

Uppsala, April 10 

* I S Bowen and R A MllUkan, Phyt Rev , 36, SIO , 1925 

* W Holseuberif Zett f Phtt* SI 841 , 1925 

■ W Orotrian UruphUche DnnitellunH dor Spektren, etc I 
p 204, 1928 

* t VauUng and S Uoiidsmlt The Structure of Line Bpectra , 
1> 03 1930 
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Modern Progress in Vertebrate Palaeontology ♦ 

By Sir Arthub Hmith WouD^^ARn, F R S 


I N a paper read to the Zoological Society in 1880, 
Huxley remarked that the astronomer who 
had determined three places of a new planet could 
calculate its place at any epoch, however remote , 
and if the law of evolution was to be depended upon, 
the zoologist who knew a certain length of the couise 
of that evolution in any given case, might with 
equal justice reason backwards to the earlier but 
unknown stages He accordingly surv eyed the back¬ 
boned or vertebrate animals both living and ex 
tinct, so far as they had then been discovered, and 
he defined the successive stages through which they 
must have passed before they ended in the higher 
warm blooded quadrupeds and birds which domi 
nate the world of life to day He pointed out how, 
in the existing world, most of the earlier stages 
are lepresented only by animals with veiv special 
adaptations to tJieir sevcial m(xles of life, which 
give little idea of the variety displayed by animals 
of the same stage m forniei geological periods He 
concluded that a multitude of extinct groups of each 
stage hud still to bo revealed, most of those groups 
being short lived adaptations to the scveial spheres 
of life which weit open to them at the time, and 
only a small proportion on tiu* direct line of ancestry 
of the existing veittbrate animals The actual 
links in the chain of life fiom the lowest to the 
highest rank must, Iherefoie, have been com para 
tively few 

Even in Huxley s time theie were already indica 
tions of several more extinct groups than those he 
dealt with m his reseaiches, but the fossils by which 
they were known weio too fragmentary to be satis 
faetoiily interpreted During more recent years, 
those early discoveries have been suppleinenicsl by 
numerous eollections fiom various parts of the 
world , wink the methods of preparing and study 
mg even the most unpromising fossils have in all 
respects greatly improved Much progress has, 
therefore, been made in undeistancbng the relation 
ships of the extinct forms of life, and in using them 
for d*scussing the problems of organic evolution 
The vertebrates, especially, have proved remark 
ably interesting 

The earliest foreiunners of the vertebrate animals 
(the Hvpichtliycs of Huxley) have not yet been 
found among fossils, probably because they had 
no hard parts capable of being preserved in 
ordinary circumstances in rock They are still 
known only by then highly modified living repre- 
sontative, Amphxoxxis Huxley s second stage, 
however, that of the Myzichthyes, represented by 
the lampreys and hag-fishes at the present day, ha-s 
now been identified among fossils exactly where it 
might have been expected It flourished especially 
in the latter part of the Silurian ponod, but ranged 
from the Ordovician to the Devonian It included 
free-8Wimmers like the Anaspida, ^yhich have been. 

• Irom (ho Huxley Lecture delivered In the Imperial College of 
Science on May 4 
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fouiui well preserved m the Up[xr Silurian (Down- 
toman) rocks of southern Norway and southern 
Scotland They had an external skeleton enough 
lo show that, while they agreed with the lampreys 
in the single narial opening and in the pouched 
gills, they hod less degenerate jaws and possessed 
incipient paired pectoral fins They also resembled 
the larva of the existing lamprey in having the 
end of the body turned downwards into tlie tad fin 
They were accompanied I'y othei Myzichthyes, like 
the f^/ephalaspidians, which were bottom dwellers 
and hail both an external skeleton and an internal 
head skeleton so well ossified that in specimens dis 
coveted in Spitsbergen, Prof Enk A Stensio, of 
vStockholm, has been able to recognise many of their 
lampiey like characters The surviving lampreys 
and hag-fishes, therefore, give no idea of the variety 
and adaptations of the Myzichthyes in their prime, 
when they dommatcxl the world of life 

The next stage, that of the (^hondnehthyes, repre¬ 
sented by the existing sharks, skates, and chima?r- 
oids, has also lately been recognised as dominant 
m itb pro]>er place in the geological record Thanks 
especially to the rese^irches of Stensio, it now seems 
deal that duung the latc^st part of the Siluiian 
period and the Devonian period, when these fislics 
were in the foicfront of progress, they developed 
true bone both externally and internally They 
included the fiet swimming Acanthodians, which 
arc very shaik like, but have long been puzzling 
because, although their skeleton does not consist 
of typical bone, it is of more complex structure than 
the hard tissue of any modem shark oi skate The 
Chondnehthyes also include d the heavily armoured 
grovelling fishes like f’orcosfeiw and DimchthySi 
which are now generally known as Arihrodna 
Quite lately. Prof F Broili has described a skate- 
sha})ed fish, Onnuemliyut, from the Lower Devonian 
of Clermany, which seems to combine the charac¬ 
ters of an Arthrodiran with those of a skate 
Also, not long ago, Prof P Pruvost found, in the 
Lower (/arbonifeious of Belgium, part of a |>eculiar 
shark, (Wnioselache, which retains the remnants of 
the bones of an Aithrodiran in the loof of its 
skull 

Huxley’s next stage in the evolution of the verte¬ 
brates, that of the Herpetichthyes, or fishes which 
gave rise to the lung-broatheis as well as to the 
typical modern fishes, proves to be represented 
among fossils not precisely as he supposea it to be 
The Dipnoi, which he thought were the ancestral 
lung breathers, seem now to bo merely an offshoot 
which ended m the existing Lepuirntren, Proio- 
pteruHy and Ceratodm The real links between the 
Herpetichthyes and the earliest lung-breathers or 
Amphibia are the osteolopid fishes, which begin 
just where they might be expect-ed, in the Middle 
Devonian rocks 

The Amphibian stage occupied the foremost place 

the world of life of the Carboniferous period, and 
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Prof D M S Watson has shown that some of its 
representatives during this period, the early stego- 
Cephahans, are remarkable links between the osteo- 
lepid fishes and the later amphibians 

The next or Hypothenan stage, which flourished 
in the Permian and Tnassic jienods, included the 
ancestors of the mammals besides those of the 
reptiles and birds Huxley did not recognise the 
former, but since 1880 the discoveries of Seeley, 
Watson, Haughton, and especially Broom, in South 
Africa, have revealed skeletons of cynodonts which 
can. scarcely be distinguished from those of primi¬ 
tive mammals In general appearance the skull 
always resembles that of a carnivorous mammal, 
and the teeth are arranged as if they were incisors, 
canines, premolars, and molars The teeth also 
differ from those of ordmary reptiles in liaving 
scarcely any replacing teeth Still more remarkable 
18 the lower jaw, which consists almost entirely of 
the pair of dentar^ bones, as in a mammal, the 
other bones being reduced to a little cluster behind 
where they articulate in the reptilian way with the 
qua<lrate bone of the skull In some of the httle 
cyncKlonts which are no larger than rats (Ictido 
sauna), the quadrate bone is so small that it forms 
only part of the articulation for the lower jaw, the 
rest being formed by the squamosal bone, which 
extends to the whole of it m mammals Through 
the cotylosaunan reptiles there are indications of 
every gradation between these cynodonts and the 
earlier amphibians, so that satisfactory links 
between the lowest and the highest land verte¬ 
brates will probably soon be forthcoming 

It 18 especially interesting to note that the nearest 
approach of the hypothenan stage to the next 
higher or protothonan stage is made by species of 
comparatively small size , for when undoubted 
Protothena first appear later in the Jurassic rocks, 
scarcely any of them are larger than rats When 
the first known representatives of the next higher 
mammahan stages of Metathena and Euthena 
follow them in the Upper Cretaceous rocks, the 
species arc of equally small size So far as palae 
ontologiste have exponence at present, all links 
between the greater groups of vertebrate animals 
are to be found among the smallest, not the largest 
species 

Owing to the fragmentary nature of the fossils, 
little ran be said about the Protothena, which 
are represented in the existing world only by the 
monotremes of the Australian region Dunng the 
Jurassic and Cretaceous jienods, they were over- 
shadoweil by the reptiles which flourished every¬ 
where, and they seem always to have occupied a 
subordinate position Very httle is known also of 
the earliest Metathena and Euthena, which are 
represented at the present day by the marsupials 
and the higher (placental) mammals respectively 
They appear together in the Upper Cretaceous 
formations of western North Amenca, and skulls 
of small Euthenans have lately been found by 
an American expeditioi^ in corresponding rocks in 
Mongolia. It is clear, however, that by the be- 
mmung succeeding Tertiary penod, which 

has >f^ell flSfen named ‘ The Age of Mammals the 
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chief groups of Euthenans were already diverging 
into the several lines which have eventually become 
more clearly separated and even agam subdivided 
In certam paragraphs of his classic paper of 1880, 
Huxley distinctly recognised these facts and bnefly 
stated them It is, therefore, cunous that he used 
parallel lines instead of diverging lines to represent 
the hypothetical pedigrees in hia “Table of the 
Arrangement of the Mammalia which has ac 
cordmgly been cnticised with some justification 

Huxley's interest in the subject was first roused 
by the numerous discovenes of ancestral mammals 
which were being made in the ’seventies in the Ter¬ 
tiary land deposits of western Amenca, and especi¬ 
ally by his visit to Prof O C Marsh in 1870, when 
he examined the great collection of fossils m the 
Museum of Yale University at New Haven At 
this time, Prof Marsh had just arranged a senes oi 
specimens to show the genealogy of the horses, be 
ginning with little four toed swamp animals which 
had low intelligence and crushmg t^th, and ending 
in the largest one toed, plain roaming animals^ 
which had a much superior brain and gnnding 
teeth Subsequent more elaborate collecting and 
research in the same rocks by Prof H F Osborr 
and his colleagues, of New York, have shown that 
the gradual evolution of the horses can sometimes 
be followed even in the most minute characters A1 
the same time, they have proved that the tracing ol 
genealogies among the fossil mammals is not so eas^ 
as was at first supposed, even when the spocimenf 
are numerous and display well-preserved importanl 
features It now appears that in each group ther< 
18 no single line of advance, but there are severa 
lines all changing in the same direction, only witl 
slight differences and often at different rates Thest 
are generally assemblages adapted for somewhat 
different modes of life Such parallel development* 
have been observed m Amenca among the fossi 
rhinoceroses, camels, cats, and other groups , ant 
they are especially evident in the extinct hoofec 
animals known as the Titanotheres, which havt 
lately been desenbed by Prof H F Osborn in th< 
most exhaustive treatise ever devoted to a group oi 
fossil vertebrates There can, indeed, no longer b< 
any doubt that each great group starts its career ir 
geological time with certain innate potentiahtie* 
which we do not understand, but which compel al 
its members, however vaned may be their respective 
adaptations and modes of life, to follow the same 
course to the end 

In the Old World, we have had fewer oppor 
turn ties of following the evolution of the Euthenar 
mammals, because the fossil record has so far provec 
much more incomplete Among achievement* 
during this century, however, must be specially 
mentioned the discovery by the late Dr Charle* 
W Andrews of the pedigree of the elephants Ever 
in this case, we now reahse that some remarkably 
changes occurred independently in more than om 
line Among the later elephants, at any rate, then 
must have been several parallel senes evolving ir 
the same direction ^ 

The Old World, nevertheless, has its compensa 
tions, for here we are able to study the most fa^nat 
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mg problem of all among mammals* the ancestry 
of man himself There can now be no doubt that 
the man-like apes have always been restncted to 
the Old World, and that the ancestors of man must 
be sought among their ancestors Hitherto, we 
have not made much progress, but the few dis- 
covenes that have rewarded our efforts during the 
present century are decidedly oncouraguig In 
Huxley’s tune, the only fossil man known which 
exhibited more resemblances to the ape than any 
existing man, was that of the race first met with in 
1^56 in a cave in the Neanderthal, near Dtisseldorf, 
Germany His skull resembled that of the apes in 
its great bony brow-ridges , and his lower jaw 
lacked the usual prommence at the bottom of the 
bony chin Among subsequent discovenes, the 
fragment of skull of Pithecanthropus from Java has 
still more prominent brow-ndges , and a human 
lower jaw from Heidelberg has a still more ape like 
bony chin On the other hand, the ©qvially ancient 
skull of Eoanthropua from Piltdown, Sussex, has a 
good forehead without brow ndges, and it ap 
proaches apes chiefly m its remarkable lower jaw 
and teeth Now we welcome the recent discoveries 
of skulls and teeth of another fossil man, tiinan 
thropuSy which have been made in a cave not far 
from Peking, in China These fossils date back to 
a geological period at least as remote os those of 
PithecanlhropvSy Eoanthropvey and the Heidelberg 
man, and it is not impossible that they are more 
ancient They are, therefore, of extreme interest, 
and Dr Davidson Black’s preliminary descriptions 
and beautiful photographs of them show that they 
are specially important os displaying in combina 
tion several characters which m previous specimens 
have boon separate and distinctive In top new, 
for example, the skull of StnaTUhropiLS looks aston¬ 
ishingly like that of Pithecanthropusy with the same 
bony brow-ndges, but the frontal region and 
panetal bosses are more tumid, and the bone is 
much thicker The brain-caso is as thick as that of 
EoanthropuSy and the bone has the remarkably fine 
spongy texture which has previously been observed 
only m the Piltdown fossil The skull of Sinan¬ 
thropus IS also low and squat, with the same broad 
base and peculiarly-shaped occiput as in Eoan- 
ikropus It also has the modern-looking deep 
sockets for the articulation of the lower jaw The 
lower jaw and teeth of Sinanthropusy however, are 
more like those of Heidelberg man This combma- 
tion 18 indeed ounous, and each new discovery makes 
it more clear that modem man is the sole and suc¬ 
cessful survivor of many and very vanod former 
approaches to the unique position which he now 
holds 

In conclusion, the question arises as to whether 
such modem advances as have been desenbed here, 
in the study of fossil vertebrate animals, are 
definitely leading to a better understanding of the 
general pnnciples of our science We may reply 
that the progress already achieved has, inde^, bwn 
helpful m tms respect, and that it is now much 
easier to predict Imeages and the course of discovery 
than it was m 1880, when Huxley ventured on Im 
pioneer essay We have made distinct progress m 
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correlating changes in the world of life with altera¬ 
tions in surrounding conditions, and we can often 
trace gradual improvement in adaptation to con¬ 
trolling circumstances 

It seems possible to recognise now even that the 
few fundamental advances in the evolution of the 
vertebrates have all comcided with widely spread 
“ revolutions of the globe ”, to adopt Cuvier’s old 
expression, which we may now use m a new sense 
The passage of the Myzichthyes into the Chond- 
nchtnyes seems to have occurred when fishes first 
ventured from the shallows into the open ocean 
The Horpotichthyes probably began in adaptation 
to the conditions of the fresh-water lakes, in the de 
posits of which we first find them Dunng the 
Devonian period, when this adaptation was com¬ 
plete, the rocks show that there was widely spread 
desiccation in many parts of the world Conditions 
were, therefore, favourable for the origin of the 
amphibia, which seem to have appeared at about 
this time In the Permo-Tnasaie period there were 
again most extensive deserts, and the speculation 
has been hazarded that the reptiles, which had then 
become established, were stimulated to activity and 
evolution by the need foi long journeys in search of 
food Some of the earliest reptiles, or Hypotheria, 
passed into the Pro tot he nan mammals when genial 
conditions wore advancing The Metathonan and 
Kutherian mammals first began to spread and take 
the place of the vamshod dominant reptiles at the 
end of the Cretaceous penod, when there were 
world disturbances in mountain building and a 
cooling of the climate in large areas of the northern 
hemisphere Finally, man emerged from the ape 
grade probably in the northern hemisphere dunng 
the hard circumstances at the beginning of the 
Great Ice Ago m the Pleistocene penod 

Direct competition between the representatives 
of one stage and the next seems rarely to have 
happened The giant laud reptiles, for example, 
which dominated the world dunng the Jurassic and 
Cretaceous periods, can scarcely have been exter¬ 
minated by the competition of the mammals, which 
were all very small and scarcely came in contact 
with them The mammals spread and flourished 
only when the lands had become practically vacant, 
and long after the reptiles had disappeared, even so 
late as the Lower Eocene penod, there were still no 
land animals of any kind larger than a pig Simi¬ 
larly, the great sea reptiles which lived until the 
end of the Cretaceous period, were not exterminated 
by the whales which eventually took their place 
We now know that the whales originated only after 
the ichthyosaurs, plesiosaurs, and mosasaurs had 
vanished, and that oven the comparatively small 
ancestors of the whales never entered into com¬ 
petition with these forerunners m their sphere in 
the oceans 

It IS, indeed, probable that the procession of life 
which we observe has depended os much on the 
influence of surroimding conditions as on the m- 
herent characters and tendencies of the vanous 
groups of organisms themselves For a further 
understanding of the subject, therefore, geologists 
and biologists must still contmue to co-operate 
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Engineering Research in Great Britain 


J AMES FORREwST, who died on Maich 2, 1917, 
at the agt of ninety one years, was connected 
with the Institution of Civil Engineers for fifty dour 
years, during forty of which ho was assistant 
secretary oi secretary It was the ambition of his 
life to make the Institution the premier professional 
society in the world, and during his tenure of the 
secretaiyship the name^ on the roll of the Institu 
tion rose from between 800 and 9<K) to (>‘KKh and 
the annual income from 13000 to £20,(XH) He re 
tired fiom ofhee in 1890, but six years previously 
the Council, to mark its appieciation of his work, 
presented his portrait to the Institution, and a little 
later the memlieis placed at his disposal a sum of 
£500 Foirest himself determined that this should 
be devoted to the establishment of a .lames Foirest 
lectineship, to he administered by the governing 
body of the Institution and in 1893, Sir William 
Anderson was chosen to deliver the first lecture in 
accordance with the trust 

Andeison s lei tine was on the Inteldcjicndence 
of Abstract Science and Engineering ’ Another 
lectuie, given in 1890, was b\ Sn Alexander 
Kennedy, whose subject was ‘ Physical Expeii 
went in Reflation to Enginteiirig 

While these subjects gave a wide field o\ei which 
the lecturer could roam at will, othei lectures have 
been devoted to some s|jccihc branch of t ngiiieering, 
as, foj example, the lectuie on ‘ Unsolved Prob¬ 
lems in Metallurgv * , dehvered by Sir Rolieri Had 
field in HHKb and that on ‘ Unsolved Pioidems in 
the Design and Propulsion of Ships given by Dr 
Francis Elgar m 1^)7 but thioughout the entire 
senes of loctmes research lias been given great 
prominente, and in the ojiemng of the thirty 
sev^enth .Tamos Forrest lecture, delivered at the 
Institution of Uiv-il Engineers on May 5 of this 
year, Su Thomas Stanton stated that Ins immedi¬ 
ate object was ‘ to trace the changes which have 
taken place in the nature of the subjects studied 
in engineering laboratoiies from the date of Sir 
Alexander Kennedy s lectuie in 1896 to the present 
time 

Forty yeaiH ago almost all engineering labora¬ 
tories were attached to educational establishments 
and were simply physical laboratoiies mexhfitsi foi 
engipeeiing purposes Problems of engineering re 
search, howev^er, became of a more 'physical’ 
nature, and m consequence engineering laboratory 
methcxls had to some extent changed then char 
actei, while engineeiing laboratory research is be 
coming moio and more detached from engineering 
education 

The matters discussed by Sir Alexander Kennedy 
were concerned almost entirely with the perform 
anco, economy, and efficiency of machines and prime 
movei's work admirably adapted to meet the urgent 
educational need of that time , but the scope of 
modern investigatory work in engineering can be 
ilhistratcMi by a review of problems of interest 
studied recently at the National Physical Labora- 
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tory The work of the Engineering Department of 
the Laboratory can be divided into three groups 
(a) Government research done for research com 
mittees and boards of the Depaitment of Scientific 
and Industrial Research, for certain research associ- 
tions, for the Air Ministry, the War Office, the 
Ministry of Transport, and other Government civil 
departments (/;) researches forming part of the 
general piogramme of the Laboratory Research 
(Wimittec and (c) special investigations for the 
geneial public The latter work is undertaken at a 
stale of fees determined by the measure of publicity 
which chents are willing to allow to the Laboratory 
repoit Undei group (b) were included in 1929 in 
vestigations of the eftii lency of power transmission 
by gears, of hardness testa of mateiials, of stress 
distiibution in reinfoiccHl concrete columns due 
to shrinkage, of the properties of waves set up by 
wind blowing over watt^r, of vortex rings discharged 
in the wako of a disc immersed in a stream of fluid, 
and of the variation of pressure in steel cyhndeis 
containing dissohcsl acetylene as the temperature 
IS raiseil 

No fewer than twenty four subjects were in 
eluded lU the Government lesearch programme in 
1929, among these being investigations on lubiica 
tion, the transmission of heat, the ignition of gases 
by sudden compression, the fatigue phenomena ex 
hibited by single crystals of metals, the beaungs of 
aircraft engines, the endurance of laminated spnngs 
as found m motor vehicles, the mechanical pro 
per ties of materials at high temperature, the re¬ 
sistance of projectiles, the pin joints of caterpillar 
tractor track shoes, the efficiency of motor loriy 
gear boxes, the distiibution of wind pressure on 
roofs, the mixing and laying of concrete roads, 
and the friction of road surfaces vSpecial investi 
gatums cained out in 1929 dealt with ceding fans, 
steam pijie coverings, safety glass, brake linings, 
ball and roller bearings, the vibiation of buildings, 
and the action between white metal alloys and 
lubricants 

One piece of work of a novel and interesting 
character has arisen out of a visit to Pans m 1918 
by the British BaUiatic Mission, who saw there 
apparatus in which a model projectile was exposed 
to a momentary jet of air at high speed At the 
National Physical Laboratory it was found that the 
construction of a continuouslv flowing current of 
air up to twice the speed of sound presents far 
fewer difficulties than those experienced with the 
momentary jet, and a three-inch diameter wind 
channel has been develo]>ed in which the head 
resistance of model projectiles can be measured 
at sjieods up to three times tliat of sound, and 
relative values due to changes in the design of 
the liead and base of the projectile can be deter¬ 
mined 

One of the most striking developments of recent 
years is the increase in the application of the method 
of scale rao(}el testing to the solution of engineer- 
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ing problems The method was foreshadowed by 
Newton in the Principia ”, and the theory was 
extended by Stokes, Helmholtz, Fronde, .James 
Thomson, and Osborne Reynolds The foundations 
of the method were laid by these pioneers, and the 
last forty yeais has witnessed the continued ^frowth 
of its application to a wide range of problems 
Sir Thomas Stanton stated that he did not intend 
to put forward arguments for their extension , he 
behevod that what is wanted is a somewhat more 
critical review than has hitherto been attempted of 
the imphcations of the method and of the extent 
to which engineers may relv on the predictions to 
full scale made from them He dealt with the 
principle involved in scale model testing, and illus 
trated it by reference to the prediction of the re 
sistance of a ship, the hydraulic resistance of pijie 
lines, and the prediction of the wind resistanco of 
roofs and budges 

The cone lading jiart of the lecture contained a 
review of the present position of engineering research 
in Great Britain Sir Richard Giazebrook, m his 
James Forrest Lecture m 1023, reviewcsl then the 
conditions, and the most notable stop taken since 


has been the formation of an important Research 
Department of the Ministry of Transport under the 
Roads Improvement Act, 1925, and the maugura 
tion m 1930 of a research station at Harmondsworth 
This will probably lie the largest engineenng le- 
scarch laboratory in Great Britain There remains 
the impoitant consideration of whether the financial 
provision foi engineenng research is adequate A 
t^ompanson of (heat Britain with otlier European 
countries is difficult on account of the lack of 
definite infoimation, but a comparison with the 
expenditure on research in the United States shows 
tiiat the sum we sjiond is of v ery modest proportions 
Research, howc'vei, is being encouraged in vanous 
wavs and Sir Tliomas Stanton said, ” taking into 
consideration the sympathetic attitude of the 
Research Department, we may, I think, conclude 
that, apart perhaps fiom reseaich in aeronautics 
and metallurgy, the existing piovision for geneial 
engineenng work is adequate, and that should 
fiiithei provision bo considered advisalilo foi in 
\estigations of national importance, the Depait- 
ment mav be ulicd upon to give all the help that 
can In made a\ailablo ’ 


The Royal Institution 


ri ^HE pi esident, l^orcl Eustace Pen y, ancl Managers 
A of thci Koval Institution went dirc'ct to the 
core of old English custom when they invited the 
memhers and other visitoi-s, repiescntativo of 
the diplomatic and public services, science, aits, 
literature, and metiicme, to a 
House Warming ” in Albemarle 
Street It was held on May 6, and 
was largely attended bleetwood, 
in an epistolary of 1577, says, 

“ The shoemakers of London 
having buildod a newe Hall, made 
a royall feast for theiro fiiends, 
which they call theire house 
warming ” Then, Evelyn chron 
icles, under date Nov 28, 16(il, 

“ I chnod at Chiffinch’s house 
wanning m St James’s Park ” , 
and in a number of the Sjjpciaior 
for 1712, the following occurs 
* I must make the present enter 
tauiment like a treat at an house 
warming, out of such presents os 
have been sent me by my guests ” 

The primary object of the house 
warming was, of course, to demon¬ 
strate the realisation in material 
fonn of the reconstruction effected 
m the Royal Institution It has 
long been recogmsed that re 
building and a readjustment of 
certain parts to modern needs was a real necessity 
This applied particularly to the Lecture Theatre, 
which remained much as it was since completiop 
in 1S02, an auditorium, moreover, constructeil 
entirely of timber We think that the Managers 
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are to bc' congiatulated on pieseiving so much 
of the old time atmospheie of this histoiic room, 
the scenes of the early expenments of Davy 
and Faraday and their successors The scientific 
equipment of the thcatie has now been coiisidei 


ably extondefi a cinematograph projector and an 
epidiascope have been installed, together with 
many technical desiderata essential for the proper 
and convenient elucidation of lectuie subjects 
The rebuilding of the Lecture Theatre has 
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naturally involved the replanning and reconatruc- 
tion of a large adjacent part of the building The 
ante room on tlie first floor has been enlarged 
and redecorated in excellent taste Opemng from 
this IS the ambulatory, around which, beneath the 
seating of the theatre, 'welJ-bglited showcases for 
histone apparatus in the possession of the Institii 
tion have been arranged Opemng from the 
opposite side of the ante room is a long comdor 
giving access to the Far Library and also to the 
Davy Faraday Research Laboratory 
A new entrance hall has been constructed, and 
this IS supplementary to the fine old entrance hall, 
and staircase, adjacent which was in existence in 


He showed Davy's experiments on the deoom- 
position by electrolysis of potash to obtain metallic 
potassium Faraday's experiment on the induction^ 
of electric currents m a coil by the movement of a 
magnet into and out of it was shown, his ‘ great 
cube * experiment, to show that electncity resides 
on the outside of a conductor, was also demon 
strated, for which purpose a small wire cage was 
erected in the Lecture Theatre This expenment 
must have been described in hundreds of texLbooks, 
but there are probably not many who have seen a 
person sitting unharmed inside an electrified cage 
while sparks are drawn from the outside Rayleigh’s 
experiment on the production of a sound shadow 
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1799 at the foundation and o(‘cupancy of the 
building A largo new chenucal laboratory has 
been built on the ground floor, and some of the 
rooroB replanned, to enable an exit from the Lecture 
Theatre direct to the street to be made The base 
raent area has been rearranged, and contains the 
workshops, the equipment for the distnbution of 
electric power throughout all parts, and the heating 
and ventilation plant The now heating system 
in operation is entirely electric 
An interesting programme was arranged for the 
house warming All parts of the Institution were 
open to guests, including the director’s flat on the 
second floor, which contains Faraday’s study 
Sir William Bragg gave demonstrations in the 
Lecture Theatfe, compr^6nded in the title 
“ Classical Experiments of the Royal Institution ' 
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was also shown , the sound waves from a bird call 
were obstructed by a glass disc, on the other side 
of which a sensitive flame gave a response only 
when on the axis of the disc, due to a diffraction 
effect of the sound waves In relation to Sir 
James Dewar's low temperature work, a diamond 
was heated m a crucible and thrown into a dish 
of liquid air, where it burnt, deriving oxygen for 
combustion from the liquid air The historical 
apparatus in the keeping of the Institution 
was displayed and supplied with full descriptive 
particulars In addition, there were exhibits 
and experiments m the Davy Faraday Research 
Laboratory illustrating the latest developments 
m the technique of X-ray crystal analysis , these 
included a demonstration of the rotating ca^ode 
X ray tube developed by Dr A Muller 
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Obituary 


Peof a a Michblson, For Mem R S 
E much regret to announce the death, which 
occurred on May 9, of Prof A A Michelson,the 
distinguished physicist of the University of Chicago 
Prof Michelflon was probably best known for his 
wonderful experimental work to detect any effect 
of the earth’s rotation on the velocity of light At 
the end of 1929, he resigned his position at the 
University of Chicago and went to Pasadena, where 
he proposed to carry out further work on this 
subject, and it is reported that prehminary 
measurements have already been made Prof 
Miohelflon had worked previously at Mount Wilson 
Observatory, Pasadena, and a brief account of 
repetitions of the famous Michelson Morley experi¬ 
ment, as it 18 generally called, with a diagram of 
the apparatus, was contributed to Nature of 
Jan 19, 1929, by him and his coUaborators The 
results then obtamed showed no displacement of 
the interferometer fringes so great as one fifteenth 
of that to be expected on the supposition of an 
effect due to a motion of the solar system of three 
hundred kilometres per second through the ether 
Since then, Prof Michelson has been awarded the 
Duddell Medal for 1929 of the Physical Society of 
London for his work on interferometry 
In Nature of Jan 2, 1926, we were fortunate 
in bemg able to publish, os one of our senes of 
“ Scientific Worthies * , an appreciation of Prof 
Michelson and his work by Sir Ohvor Lodge We 
print below extracts from that article 

Albert Abraham Michelson was born m Strelno, 
Poland, on Dec 19, 1S52 In 1854 his parents 
migrated to the Umted States Aftei emerging 
from High School in San Francisco, young Michelson 
was appointed to the Naval Academy, from which 
he graduated in 1873, and two years later became 
instructor in physics and chemistry under Admiral 
Sampson, continuing this work until 1879 After 
a year in the Nautical Almanac Office at Washing¬ 
ton, Michelson, now an ensign, went abroad for 
further study at the Universities of Berlin and 
Heidelberg, and at the College de France and the 
fioole Polytechnique in Pans Upon his return to 
the United States in 1883 he became professor of 
physics in the Case School of Applied Science, 
Cleveland, Ohio , whence, after six years, he was 
called to Clark Umversity, where he remained as 
professor until 1892, when the Umversity of Chicago 
opened its doors Prof Michelson went to this new 
institution as professor of physics and head of the 
department In June 19^ he woa honoured by 
bemg appomted to the first of the Distmguished 
Service ftofessorshipa made possible by the new 
development programme of the Umversity 

“ It was while he wets at Cleveland that Prof 
Michelson collaborated with Prof Morley m their 
joint experiment, and it may have been for the 
purpose of that experiment th^t he mvented Jus 
particular form of interferometer, with the to and- 
iro beams at right angles Later, he applied it iti 
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Pans to the determination of the metro, with an 
estimated accuracy of about one pai*t m two 
million 

‘‘ During the War, Prof Michelson re entered 
the Naval Service with the rank of Lieutenant- 
Commander, giving his entire time to seekmg new 
devices for naval use, especially a range-finder, 
which became part of the U S Navy Equipment 

“ A Nobel Prize was awarded to Prof Michelson 
in 1907, the first Amenoan to get one for science , 
and the Copley Medal, the most distmguished 
honour of the Royal Society of London, was 
awardwl him in the same year 

The gold medal of the Royal Astronomical 
Society was presented to Prof Michelson on Feb 9, 
1923 , and the compact exposition of the reasons for 
that award, by the president, Prof Eddington, on 
that occasion will be found in Nature, vol 111, 
p 240 

“ Michelson touched on many departments of 
physics, but in optics, the highest optics, he ex¬ 
celled In this subject he can bo regarded as the 
most fertile and brilhaiit disciple of the late Lord 
Rayleigh,"for his inventions are based on a thorough 
assimilation of the prmciples of diffraction, inter¬ 
ference, and resolving power , and his great prac¬ 
tical achievements are the outcome of this know¬ 
ledge Michelson seemed to have a special instinct 
for all phenomena connected with the interference 
of light, with a taste for exact measurement sur¬ 
passed by none m this particular icgion The 
interferometer with which he began became m 
his hands much more than an interferometer He 
applied it to the determination of the standard 
metre in terms of the wave length of light, with 
exact reiiults which will enable remote posterity 
milhons of years hence to reconstruct, if they want 
to, the standard measures m vogue at this day 
He applied it also to analyse the complex structure 
of spectrum Imes, and with remarkable complete¬ 
ness to determine the shape and size of invisible 
objects, such as to ordinary visum, however much 
aided by telescopic power, will probably remain 
mere points of light 

In a magnificent paper in the Phil Ma^ of July 
1890, Michelson suggested the application of inter¬ 
ference methods to astronomy He knew well that 
the resolving power of a telescope depended on the 
diameter of its aperture, and that the formation of 
an image was essentially an interference pheno¬ 
menon , the minuteness of a point image, and 
therefore the clearness of definition, depending on 
the size of the object glass But he pointed out 
that if the aperture was limited to slits at opposite 
edgos^—so that no actual image anything like the 
object would be formed, but only the interference 
bands which the beams from the two slits could 
produce—a study of those bands would enable us 
to infer about the source of light veiy much more 
than we could get by looking at its image For 
example, suppose it was a close double star, and 
suppose the slits over the object glass were movable, 
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SO that they could be approached nearer together, 
or separated the nhole distance of the aperture 
apart A gradual separation of the slits would now 
cause the fringes to go through periods of visibility 
and invisibility , and the first disappearance of 
the fringes would tell ns that the distance apart 
of the two components of the star (multiplied by 
the distance between the slits and divided by the 
distance of the star) would equal half a wave 
length of light The two components might be far 
too near together ever to be seen separately, and 
yet we could infci that the star was a double one , 
and by further attention to the visibility curve we 
could infer the lolative brightness of the two com 
ponents and their position relative to our line of 
sight 

Furthermore, if, instead of looking at a star, we 
turned the slit provided telescope on a planet with 
a disc too small for ordinary measurement, the 
size of Unit disc could be estimated fiom the 
beha\lour of the interference fringes piodiued b> 
its light in a suitable inUrfciometor, or by the 
telescope coinerted into one 

In view of the gre^at interest aioiiscd by the 
appluntion of tins inetheid by Mie helson himself, 
with the aid of collaborators at Mount Wilson 
Observatory Pasadena, California, and with the 
hundred inch telescope established there, it may 
he mteicasting to quote here part of tlie conclusion 
of hiH paper of date 18JH) 

‘ (1) Interference phenomena proeluceet under 
appropriate conditions from light emanating from a 
Houiee of finite magnitude become imlistmct as 
the size increases, finally vanishing when the angle 
subtended by the source is equal to the smallest 
angle which an equivalent telescope can resolve, 
multiplied by a constant factor depending on the 
shape and distnhution of light in the soiuce and 
on the order of the disappearance 

' (2) The vanishing oi the fiinges can ordinarily 
be determined with such accuracy that single 
readings give results from fifty to one hundred 
times as accurate as can he obtained with a telescope 
of equaf afieiture ’ 

* If among the nearer fixed stars theic is any as 
largo OH our sun, it would subtend an angle of about 
one hundredth of a second of aic and tlio corrt 
spending distance requued to observe this small 
angle is ton metres, a distance which, while utterly 
out of question as regards the diameter of a tele 
scope objective is still perfectly feasible with a 
refraetometer There is, however, no inherent 
improbahjhtv of stais presenting a much larger 
angle than tins and the possibility of gaming 
some positive knowledge of the real size of these 
distant luminanes would more tlian repay the time, 
care, and patience which it would bo necessary to 
bestow on such a work ’ 

‘ There seemed little hope at that time, and 
certainly no leasoned expectation, that any stars 
except perhaps some of the very nearest, could 
have discs big enough for perception and measure 
meat even by thes virtual mescope of thirty feet 
apisr^jre The possibility of giant stars came, 
hoW^ei, above our mental horizon , and Edding 
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ton made the notable prediction that a star like 
Betelgeuse must be m a highly rarefied state at a 
tremendously high temperature, and that it would 
lie swollen out by the pressure of light to a size 
almost comparable with the dimensions of a solar 
system, although it could not contam veiy much 
more matter than, say, two or five times our sun 
Him argument, in brief, is that the spectrum of a 
young red star like Betelgeuse shows that it cannot 
be ladiating furiously Why then is it so con¬ 
spicuous an object to our vision ^ It can only be 
because it is of enormous size, its density perhaps 
a thousand times less than atmospheric air By 
utilisation of the data available m the light of his 
theory of stellar constitution, Eddington made an 
estimate of the diametei of the star 

‘ So with gieat skill Michelson and his collabora¬ 
tors got the interferometer to work After many 

I irehminary adjustments, on Dec 13, 1920, Dr 
i' (i Pease at Mount Wilson, with Miohelson's 
apparatus, measured the diameter of a star for the 
first time, using Betelgeuse for the purpose The 
interfeiencc fringes formed bj the star were ob 
served, the object mirrors were gradually separatiMl, 
and it must have been a joyful moment when, as 
they gicw faither and farther and faither apart, 
the fimges at the eye end became less distinct and 
ultimately disappeared The distance apart of the 
miirors now, multiplied by tho proper fraction, gave 
the angulai diraenHions of the star— a thing which 
had nevei before been obsoivtd in the historv of 
the world An estimate of the star s distance gave 
its actual diameter, and confirmed Eddington s 
prediction ’ 

Other stars have sime been measured, and the 
giant stars well deserve their name Moreovei, an 
instiument has been put in the hands of posteiity 
to the power of which we can scarcely set a limit 
in investigating utteily invisible details, both about 
the heavenly bodies and about atoms, by the new 
and powerful method of analysing the radiation 
which they emit 

‘ The form of instrument adapted to the heavens 
iH, however, not applicable to the atoms The 
siiectrum of atomic radiation is formed by a 
grating , and Rayleigh showed that the power of 
a prism spectrtiscope is expressed approximately 
hy the number of centimetres of available thu kness 
of glass, which is one form of saying that, to get 
high dofimtion or separating power, we must use 
interference depending on a great number of wave¬ 
lengths retardation Michelson perceivcnl that the 
retardation principle might be employed so as to 
make a grating which combined with its own effect 
the resolving power of a prism A slab of glass, a 
centimetre or more thick, might be used to give the 
necessaiy lag in phase of many thousand wave¬ 
lengths, and thereby secure a definition and re¬ 
solving power unthought of before So Michelson 
designe<i the Echelon spectroscope, consisting of 
thick slabs of glass, each protruding a millimetre 
or so beyond the other—a staircase spectroscope— 
which IS now a regular instrument in the examina¬ 
tion of the minute structure of spectrum lines 
“ What, however, is popularly the best known 
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w^ork of Michelson is the application of his inter- 
Eerometer to determine if possible the motion of 
bhe earth through the ether The speed expectenl 
«va8 of the order one ten thousandth of the velocity 
of light but since the journey of the light in the 
instrument is a to and-fro journey—one half-beam 
going as nearly as possible with and against the 
hypothetical stream of ether, while the other half 
beam goes at right angles to that direction—the 
amount to be measured was not one-ten thousandth 
but the square of that quantit> , tliat is to say, 
the observer had to measure one part in a hundred 
ruilhon—no easy matter The interferometei was 
mounted on a stone slab floating in mercury, and 
the whole observation conductcKl with great care 


The result was zero , and that zero was used after¬ 
wards as the corner stone of the great and beautiful 
edifice of rtlativitv ” 

We regret to announce the following deaths 

Mr St CJeoigo Littlenlale, who was awarded the 
Pation’s Medal of the Royal fleogiaiihical Soiietj iii 
I8de foi three impoitant jourr»e\H in the Pamirs and 
central Asm, on A]>nl Iti, age<l seventy nine vears 
♦Sii ( liailes 1 ncas lately chainnan of the Ro\hI 
Empire Society (fuiinerlv tlm Rn\al Colonial Insti¬ 
tute), <listinguishfHl as a histoiian ot Biitisli colonial 
development, on Mav 7 ageil seventy seven years 
Ml Emil Torda^ a tiistmguislu*<l authority on the 
anthiopology of Afiua on Mav tt, aged fifty six 

yearM 


News and Views 


The question of the introduction of twenty foui 
lioui reckoning foi lailwdy time tables has lecently 
been discuHsed in Pailiamont The subject is a ^^ell 
worn one It is neaily half a (entuiy since the late 
Sir William niristic made (fforts in this drr^ftioii 
He suggested that, if it weie clone, asti oik )mers might 
meet the inihhc leokoning astionomical time from 
midnight, a (hange that was actually made in 1925 
A few years ago a committee appointed by tlu C^oiiiicil 
ot the Rt)val Astroiiomi(al Society interviewod the 
railway authonties, endiavouimg to persuade them 
to adopt the 24 hour system in time tables, pointing 
out that the metluxl was already in use in many 
countneH The companies, howevei, refused to make 
the change unless clear ovidtace was 8 ubmitte<l to 
them that the public dcsiied it It is, howevc^r, 
fan ly obv ions that the ]>ublic is inarticulate in rnattcM s 
of this kind There was little enthusiasm for the 
summer time scheme until it came about as a war 
time economy , but once it was tried it was ^\elcome<i 
with enthusiasm by all except a small minonty If 
the 24 houi scheme were ndoptfwi theie would be no 
nwd to liay o new clock dials , the addition of 12 houi*s 
is an easy mental ojieration moreovei, the use of the 
new time for time tables and public announcements 
would entail no obligation to use it in private life 

For some httlo time the attention of the public has 
been specially directs 1 to eastern affairs in such a way 
ns to omphoHifto the iieofl for appreciation of the dw 
tinetiVO featcu*es m Oriental culture as a basis of under 
standmg More recently, however, the success of the 
exhibition of Persian art has given undue stress to the 
aesthetic side, which scarcely comes within the scope of 
Nature It is for tins reason that we have refiamed 
from comment on the various suggestions for the 
foundation of a museum for Oriental or Asiatic art 
which have appeared m the correspondence columns 
of the daily press A proposal of a more compre 
hensive and scientific character is now put forward by 
the Royal Anthropological Institute At a recent 
meetmg of the Institute’s Joint Committee on Teach¬ 
ing and Research, which includes representatives from 
all the umversities and institutipns mterested in 
anthropological and archseologioal studies, it was 
strongly urged that a central institute is needed to"^ 
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serve and guide the stculy of Indian and Oriental 
cultuiea as an expression of the thought and life of tho 
people and that such an institute should mclude, 
as recomineiidod by the Roval Commission on tho 
National Collections, provision for tlie study and 
exhibition of the national < ollections from the scientific 
ami technological as uell as fiom tlie asthetic point 
ot view It was added that provision sliould bo mode 
in the Institute for the endowment of udvanc ed teach¬ 
ing and research, and that its constitution sliould bo 
on a federal basis, to poimit the closest co operation 
with existing mstitutions devoted to siif h studies 

Ihf bearing of the last suggestion is elaborated in 
a memorandum by Prof J 1^ Myies whuli was circu 
lated to tho Committoo and is jmbhshed m Man for 
April It IS there pointed out that tho provision of a 
(hair of Indian cultural studies, which has been sug 
gested, IS scarcely piacticablo, m view of the wide 
range of studies to be covered , while a senes of 
fhnirs “in some Rntish University’ would not 
necessaiily stand m tho desired relation to the national 
collections On the other hand, tliore aie m other 
university (ities, as well os in London, long established 
and well supported centres of Oriental study such 
os tho Indian Institut-o at Oxford This institute, as 
foundeil by Monier Williams, did indeed, on a small 
scale, anticipate the combination of library, museum, 
and provision for t-eaching and research such as is now 
contemplated and could alone cover adequately the 
study of art and technology, illustrate the thought and 
social structure of tho people, and in tho literature 
provide the interpretation of their cultuie A national 
institution of the type suggested might then be linked 
federally t-o all existing establishments by the structure 
of its directorate and the composition of its staff 

The Patent Office has leoently made changes in 
the methoil of publishing its abridgments of specifioa 
tions which should be noted by all who have to 
search through British patent hteratuie Hitherto, 
the weekly official journal has always oontamed. in 
numonoal secpience, the week’s senes of abridgment4S, 
the whole from year to jear fonning a complete 
numenoal set for immediate reference purposes In 
a<ldition, the abridgments allotted to each of the 271 
classes into which the subject matter of inventions 
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18 divulod by the Patent Offioe have been collected 
togotlier in. five year periods ewid issued in class 
volumes with name and subject indexes Under 
the now arrangement, which came into force this 
year with si>oci heat ion No 340,001, the publication 
of the abridgments in the official journal has boon 
discontinuoil, and they will now be ifwued only in 
separate weekly mstalmeats divided into 40 groups, 
each of whu h com [irises a carefully selected number 
of the old subject classes , when the whole senes 
includes 20,000 abridgments (that is, roughly, every 
year), tlie abridgments of each group will be issued 
in vojumo form with their appropriate name and 
subject indexes The offi< lal journal contains each 
week a numerical Imt of the accepted 8i>ecifications 
showing the groups in which the respective abndg 
menta will appear 

It is t^o early to say whether the change which 
has boon made m the method of publication of patent 
specifications will be appreciated by searchers The 
old arrangement provided a very ready reference 
to individual cases and a useful oontmuous record 
for libraries and others who hofi no space for the 
senes of full specifications But, on the other hand, 
it was not fiarticularly handy for a current subject 
search, and the old volumes of class abnclgments 
lost a good deal of their usefulness by appeanng so 
late The new group volumes will be considerably 
larger than the old ones, but the sheets will appear 
within a few weeks of the acceptance of the specihca 
tions and should thus prove of greater value for 
current search purposes (especially if the * opposi 
tion * perKHi is extended as is suggested by the recent 
Departmental Committee), and their separato sub 
ject indexiis will replace the present annual con 
solidated subject index Tlie annual accumulation 
of the group allotment lists which are printed in 
the journal each week will continue the numerical 
sequence of the earlier senes of abndgmenta 

The annual report of the Council of the Institution 
of Professional Civil Servants again records a large 
increase in tho memberslnp of the Institution, which 
during 1930 rose from 6660 to 8452 It is note 
worthy that, quite apart from * observer ’ and 
‘ technical assistant ’ stc^s, the latter figure includes 
1243 members of full scientific status employed m 
tho vanous scientific branches of the Civil Service 
The outstanding feature of tho year's activities was 
the submission to the Royal Commission on the 
Civil Service, which is now sittmg, of a comprehen 
sive statement of evidence embodying the Institu 
tion's case for a far reaching reorganisation of tho 
scientific and technical services of tho State It 
was urged that tho existing multiplicity of pro¬ 
fessional, scientific, and teohmoal grades should be 
rationahsed and replaced by a simplified graded 
techmcol service Aa regards the relationships 
between administrative and techmeal staffs, it was 
proposed (1) that the respective functions of the 
technical and flie non technical officers of the service 
should be redistributed m a manner which would give 
the expert wider powers of administration m his own 
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department and enlarge the limits of his authority 
in regard to expenditure emd the hemdhng of staff, 
and (2) that arrangements should be mtitde to ensure 
that the parliamentary head of a department is 
always fully aware of the views of his technical 
advisers In cases where the board system is not in 
operation, right of access to the Minister on all im¬ 
portant questions involving technical considerations 
should be unconditionally vested m the heads of 
professional, scientific, or technical hierarchies In 
a friendly reference to the work of the Association 
of Scientific Workers, the Council expresses the hope 
that all eligible members of tho Institution will 
become members of the Association, which, it states, 
IS “ the only body actively bringing the claims of 
the scientist to the notice of tho public " Emphasis 
is laid on the essential unity of the scientific and 
technical services of tho State 

The measurement of noise was the subject of the 
discourse given at the Royal Institution on May 8, 
by Dr G W C Kaye, supoimtendont of the Physics 
Department, National Physical Laboiatory Tlie 
* yardstick * or ‘ degree * by winch we moosme noise 
18 the decibel, a simple power ratio or logarithmic 
unit (Natubf, Jan 10, p 76) Although the measure 
ment of noise is of considerable complexity, being 
bound up m part with physiology and psychology, the 
physics of acoustical measurement has made great 
strides both in facility and exeu^titude This is 
largely owing to the development of electrn al methods 
based on the invention of the electronic valve By 
such means, noises can be analysed into Hjicctra 
showing thoir frequency components, and their loud 
noss can be measured physically by the microphone 
A convenient ‘ noise thermometer ’ ranges from 0 to 
100 decibels, on upper level which is unlikely to be 
6xceede<l m everyday experience Conversational 
level is at about the half way point, 60 db The value 
for a quiet suburban street is 30 db , for a tube train 
80 db Loudness levels of everyday noises have been 
determined by the National Physical Laboratory and 
by the Bell Telephone Laboratories and others m the 
United States New York traffic noises, both m the 
street and m the Underground, appear to be about 
10 decibels louder than in London A modern car 
18 quieter than a horse vehicle on a paved street 
Among the loudest things one is likely to encounter 
are tlie noises of nvetting, pneumatic rood drilling, 
steamship sirens, and printing presses , but the arch 
offender of all is the aoropleuie engine at close quarters 
(110 db ) The noise m the cabins of aeroplanes m 
flight ranges between 80 db and 110 db , according 
to the type of machine There ore, however, good 
prospects that the noise in aeroplane cabins will 
presently be substantially reduced (possibly to that 
of a railway train) by using propellers with lower tip 
speeds, providing more effective silencers on the 
exhausts, reducing engine clatter by enclosing the 
engines, and constructing cabins of double walls 
containing a suitable filler The question of protection 
from noise is being mvestigat^ at the National 
Physical Laboratory, and new sound-laboratonee are 
to be erected m the near future 
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In EngAfieertng for April 24, a description is given 
i>f a clock that apparently can go on continuously 
until any part wears out It was made by T Dieden, 
of Carlslund, Sweden, and has already been going for 
fourteen years Although a self winding clock, it la 
a very near approach to perpetual motion In its 
main features it is very similar to an ordinary clock, 
having a driving weight, a tram of wheels driving the 
hands, and a torsion pendulum consisting of a heavy 
metal disc suspended by a tVun steel nbbon The 
unique feature of the clock lies m the method em 
ployed for wmding up the driving weight The power 
IS obtained by the ordinary variations of the atmo 
sphenc pressure and temp>eraturo The case of the 
clock contains seven closed elastic metallic boxes of 
the type usod in an aneroid barometer The lower 
box IS attached to the case, but the column of boxes 
is otherwise free The total expansion or contraction 
of all the boxes due to changes in the temperature or 
pressure is communioated to the top box This is 
conneetetl to two pawls working in opposite direc 
tions Wlicn the column of boxes either increases or 
dimimshes m height, the spindle carrying the ratchet 
wheels always rotates in the same direction and the 
driving weight is wound up Fixed pawls prevent 
tile ratchet wheels from running bark When the 
weight reaches its topmost position they are thrown 
out of action With its weight fully wound up, the 
clock can run for eighteen months without stopping, 
and it would bo exceedingly unlikely for the tempera 
ture and pressure to remain constant over such a long 
interval The pendulum has a peruKl of 7^ seconds, 
BO that the length of the equivalent simple pendulum 
IS about 185 ft 

Thk Annual Report of the Zoological Society of 
London records a successful year the number of 
follows has increased (from 8344 last year to 8430), 
the subscriptions of fellows have increased, the number 
of visitors to the garden in Regent’s Park has increased, 
very considerably exceeding the two million mark, 
gate money has increased, and with it all the expendi 
ture for the year has fallen, so that a favourable 
balance of £1479 is carried forward The health of 
the stook has been satisfactory, and the death rate 
is still moving, although almost impierceptibly, in the 
right direction It* decline sliould be hastened by 
the formation of an isolation ward, where epidemic 
diseases may be checked at the outset Chance 
ihjunes and accidents account for most of the deaths, 
230, or 18 9 per cent Tlien follow diseases of the 
respiratory system, whicli, even when tuberculous 
and mycotic infections are excluded, acooimt for 177 
deaths, or 14 6 per cent , diseases of the digestive 
system follow with 166, or 13 7 per cent In addition 
to the isolation hospital, there have been created 
several new buildings, of which the parrot house and 
bird diving house, m the old refreshment room build¬ 
ing, and the butterfly ceige appeal most to the in- 
hid>itants and to visitors 

Pebhaps readers will turn most eagerly to discover 
how the zoological park at Whipsnade is progressing* 
Much has been aocompliahed since the last Report of 
the Zoologioal Society Hall Farm has been trans 
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formed into a restaurant, and the old fellows' pavilion 
has been transporte<l from R€>gent's Park to the 
Downs More than three miles of internal roads have 
been made , four chalk pita, ultimately to become 
carnivore dens, have been excavated for roa<i metal , 
much planting hew been done, and already enclosures 
and paddocks are well stocked with a considerable 
variety of the larger birds and mammals As has 
already been announced, Whipsnade Zoological Park 
will bo openail to the public on Saturday, May 23, 
the previous day being set aside as a private day for 
fellows of the Society and uflicial guests Capt 
W P B Beal, late Principal Veterinary Officer of the 
Oold Coast, has been appointerl Supenntondeiit of the 
Park for one year 

At a special meeting of the Council of the Ray 
Society on April 30, the following resolution was 
adopted “ The Council of the Kay Society desire to 
place on record the profound gnof felt by them on 
hearing of the death of thoir President, Professor 
W C M*Into8h, F R S , on April Ist last Professor 
MTntosli had belonged to the Society since 1863 and 
had been President since 1913 He had not onjy 
shown his practical interest in its success by hia 
exceptionally long period of membership, but he hod 
given the most devoted service to the Society by his 
frequent journeys from St Andrews to London, in 
order to attend the meetings of the Coimcil, at which 
he nearly always presided The Coimtil direct that 
this record of their appreciation of the value of their 
late President’s work be sent to Dr R T Gunther, 
his nearest surviving relative, with the expression of 
their pincerost sympathy ” Sir Sidney F Harmer, 
the treasurer of the Society, was elected president 
ad tnterim in succession to the late Prof MTntosh 

Recent Norwegian work m the Antarctic region has 
resulted in st^veral new discovenes of coast line 
Several yearn ago, Mr L Christensen detailed one of 
his ships, the Norvegia, for exploratory jiurposes New 
land was discovered t-o the west of Enderby Land, 
calleii Queen Maud Land, and to the north oast of 
Coats Land, called Princess Martha Land News now 
comes of further discoveries in the southern summer 
that has just ende<l The Times lecontly recorded 
the discovery by Capt Kiiser Larsen, flying from the 
Norvegta, of a further stretch of coast line between the 
two already mentioned This is Ragnliild’s Land and 
extends from lat 68° 40' S , long 33° 30' E , to lat 
70° 30' S , long 24° 15' E The Geographical Journal 
for April contains news from Mr Christensen of the 
sighting of more land, this time apparently to the east 
of Enderby Land and MocRobortson Land which Sir 
Dougleus Mawson discovered The new coast line lies 
in lat 68° S and extends from long 66° E to 71° E 
Thus there appears to bo a considerable bight m 
the coast of Antarctica between MocRobertson and 
Wilhelm Lands Tlie Norvegui concluded the season's 
work by circumnavigating Antarctica and confirming 
the non existence of various doubtful islands 

Thjb production of books seems to maintam its 
very high standard, especially m Great Bn tain and 
^ the United States, m spite of trade depression 
This 18 due probably to the large number who are 
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now taking advantage of tht op]>oitunitieH offered 
for otlvanced education ♦ for, in Hpite of tiio great 
number of publuatiouK m fu tion (by fur the greatont 
of all) cliddion s books, it ligion, biogiaphy and tiavol, 
and otbei >)ooks of a geneial ehaioetor, whicli leach 
the same jauentage m tdent Britain and the Umtetl 
iStatcH, H good piopoition of bookH is in the spocifu 
wienctrt With the great advances made m aero 
naiitu M, there is n roirosponding inr lease in the 
number of Butmh iiubhcations, whuli arioiding 
to tht P}ibhfihcr aud liooksclUr^ reached the total, 
in 1910 of Hd Onl> 2fi books on wireless appenretJ 
in 1930, topogra])hy anti folk ioienhow a total of 205, 
while botany, hoituuhine, and agntuUun stand at 
J7G, aiithiopologv 15 thtmistry and physics 110, 
Hstronoinv and meteoiologv 50 enginet ring sciences 
115, geology 51 mathoniatics 37, medic me 456, 
zot)log> 103, anti psythology 04 The total numbei 
of Biitish books jniblishctl m 1910 was 15,494 of 
whu li 3t)3H weie new editions It is gratifying to 
tht man of scit nee to note that the 209 hmitetl 
orlitions sttl! umam in the letters gtoujis thcio being 
})racti(all\ nt^ Hut h |Kibbcalit>ns in science At 
fording to tbe list ot puhlicatinns in the United 
States in 1910 which a|>peais in the Publisher h 
BctA/t/ tlie numht I of Amiuiraii books pioduecd 
last veai leacbcsl !(»(»27 of which IK9J wcie new 
editions Fhtst hgiues aie much below Ibt toii'e 
aponding hguies toi Oitat Hiitain 

In the first of a new series of Tyneaide Papers^ issued 
by the T\nesule foimcil of Sot lal Service, the tiend of 
]>opulation in that aiea is comparetl witli the lestilts 
of an eailiei suivey published in Man h 1926 It was 
then pomtetl out that potiulation was growing more 
rapidly than intUistiy was expanthng and that a new 
etiuihbrinm would be brought about slowly through 
( 1 ) a furthei decline in the birth late, ( 2 ) further 
migration, ( 3 ) a paitial lecovoiy in the old staple 
mduHtnes, and (4) the expansion of minor industries 
anti the starting t>f new mdustnes So fai, the staple 
industries have not rocovcied, and, ajmit from the 
olectncnl industiy, then has been little expansion 
of othei mdustiies Tht^ situation, however, has 
eutiiolv (hanged in icgaid to the bnth rate and migia 
tion The aveiagc yearly iiatuial mcieose m poj>ula 
tion for the yeais 1926-29 was only two thuds of what 
it was in tlic eailier period 1921-26 In the socond 
]:>enod, the aiuiual outward balance of migiation fiom 
Tyneside was about six times as much os that m 
the first ptiiod, and, if this exodus should continue, 
it would do much to reduce unemployment Many 
would naturally wish that the situation could be re 
adjusted by revival of local industries rather than by 
losa of population, and the question suggests itself 
whether some of the mdusines presumably absorbing 
the inflowing population in the soutli could not bo 
established on Tyneside 

The thirty sixth annual congress of tbe South 
Eastern Union of Scientific Societies will be held at 
Winchester on Juno 10-13, under the presidency of 
Sir J Arthur Tliomsonij Tlie presidential address 
on “ Some Natural History Problems of the Country 
aide”, will be delivered m the Guildhall on June 10 
The various sections will open their sessions on the i 
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following day^a Mr James Groves, president of the 
Botanical Section, will discuss ancient and modern 
Htoneworts, in lus presidential fuklress In the 
Archa ological Section the president. Dr W E 
St L bmnv will take as his subject the kings of 
WesHCx, fiom Eglx'rt to Athelstau The president 
of the (ieological Section is Prof H L Hawkins, 
who will discuss thenatuio, deposition, and paleeonto 
logical nnj>li( ations of the Chalk Mr J F Marshall, 
as jnesident of tlio Zoological Section, will describe 
some steieosoopic photouiiciographs of fossil insects 
to be exhibited hy him m the Congiess museum 
Aiclueological surveys will form the topic of the pre¬ 
sidential addiess of Mi H J E Peake befoie the 
Hegional Siiivty Section Several useful and inter 
estmg excursions have been ariangeil in connexion 
witli the CongroHs On June 13, the pieservation 
tj the countiyside and the various ]>arliainentary 
hills eoiueinocl with it will be discussed Sir Lawieneo 
Chubb and Sn Edgar Bonliam Caiter taking pait in 
the <lis< iission 

Mfssrs Adam Hdger Ltd, the wt 11 known 
optical instiimxnt manufacturei*s, liave iR^ued a 
pamphlet giving a geneial account of the pioduots 
and aims of the him ami outlining tlio scope of its 
activities The high quality of the Hilger products 
is generally rocognisefl and the jiamphlet leveals 
that the total value of the instruments (vjxirtetl by 
the him during the last five years is three tunes that 
of the instruments supplieii to tlio home market 
The Hflocted list of jjurchasers given at the en<l in 
elialcs mstitutions from all parts of the civilised 
world Theie is piobably justification for the 
suiinise that * most of the research of iho world in 
ceilam fields of piune iinportaneo in modern physics 
IS being done with Hilger mstrurnonts ” Particular 
attention is given m the pamphlet to the industiial 
applications of scientihc manufactuies and theie is 
an account of work of this kind connertecl with the 
metalhugual and chemical indiistnes, mineralogical 
survey and the utilisation of ores, engineering design, 
the colour mdustnes (paints, textiles, aitificial 
Bilk etc ), the manufacture of glassware and th© 
mauufactuie of optical insiiuments (cameras, micro 
scopes, telescopes, binoculars, etc ) Tlie j^ubhea 
tion IS an inter'esting one, and the only point which 
calls for criticism is the retention of the accents and 
the capital initial letter in the word ‘angstiom’ 
used as a unit of wave length It is time that the 
name of this unit took its place with ‘ ainjiei'e 
‘henry*, ‘ohm*, and many others of smiilai origin, 
as a c ommoti noun 

The flist of this yeaPsHoyal Society conversaziones 
will be held in the Society’s rooms at Burlington House 
on Wednesday, May 20, at 8 30 P m 

Sir James Frazer, the distinguished anthru|x>]ogmt 
and author of “ The Golden Bough ”, hoa been elected 
an Honorary Master of the Bench of the Middle 
Temple 

Sib Arthur Keith, Huntenan professor and 
Ciu'ator of the Royal College of Surgeons, }>a8 been 
elected a foreign member of the American Philosophical 
Society, Philadelphia 
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Tub following appointments m the Colonial Agri 
cultural Service have recently been made by the 
Secretary of State for the Coloities — Mr B J Weston, 
to be horticultunHt, Cyprus , Mr J S Nonnan, to be 
field mstiuctor, Federated Mala^ States 

The sixteenth of the public lectures on “ Physics 
in Industry ” arranged by the Institute of Physics 
will be <lehveiefi on May at 4 30 p , at the 
Institution of Electncal Enginooi's, by Mr Alan F L 
Choi Hon, who will take as lus sulijcct “ Physics in 
Relation to the Development of the Inter7inl (*om 
bustion Engine ” 

In Nature for May 9, p 714 it is stated with 
reference to the Lancashire earth shako of May 3 
that tiemors wore not registereil at the Liveipool 
Observatoiy and Tidal Institute Mi H J Bigelstone, 
principal aasistant at the Observahuy, informs us 
that this IS imoireit Tremors weie recorded on tlio 
Milne Shaw seismograph there, < omrnencing at 9 li 
23m Os and lasting 40 sec The maximum amplitudo 
lecordcd was 1 5 mm 

iTisiepoiteil in/Science that Dr Weiner litiseiibcig, 
piofessor of thcorelKal pbysics at the Cniveisity of 
1 oip/ig has lieen awaidtd the Bainaid Modal of 
Columbia University Every five >ears the National 
Academy of Hciences rocoinmonds to the tiustees of 
Columbia Umveisity a nominee foi the Barnard Mtslal 
“ foi discovenes in jihysual oi ostionomical science 
or novel application of science to purjioses beneficial 
to the luinian lace ” Ihe previous rcKipients of the 
medal liave been Loid Rutherford 1909 , Sir Wilham 
Bragg 1914, Prof A Einstein, 1021 , and Prof 
Niels Bohr, 1925 

The Council of the Royal Society of Edinbujgh 
has awarded tht^ Makdougall Brisbane Pri7e, foi the 
peiiod 192fL30, to Dr Nellie B Eal(^ Zoology 
Department, Cniversity of Heading, foi hoi papois 
“On the Anatomy of a Fcetal Afncan Elephant” 
published m the TrtmAfictio}i8 of the Society The 
Bruce Pielloi Lecture to be dehvcied on Tuly 0 bv 
Prof Hoiace Lamb, will be devotcnl to a commenioia 
tion of the centenary of tlie birth of James Cleik 
Maxwell On June 15, Prof A H K Rullei, professoi 
of botany m the University ot Manitoba, vill Ewldross 
the vSociety on “ Recent Advances in our Knowlcsige 
of the Higher Fvingi ” 

The International Instiluto of African Languages 
and Cultuies has issued invitations to a congiess to 
be hold in Pans on Oct 16 19, when the Exposition 
Coloniale Internationale will still bo o{)en The 
Congress will deal with important linguistic and 
anthropological problems of the Africa of to day 
Prof Antoine Meillet, piesident of the Institut 
d’Ethnologie, will act os president of the Congress, and 
Prof Henri Lebouret as vice president The Congress 
will beoi>ened by Mar^chal Lyauiey and Lord Lugard 
will speak on the aims of the Institute The meetings 
will be held at Vincennes An interesting feature of 
the programme is a lecture by Dr Chau vet on Afncan 
hnusio, which will be illustrated by songs and dances 
by Afncan performers Visits to the approjmate 
museums anjti collections are being arranged 
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The Gold Me<lal ot the Institution of Mining and 
Metallurgy lias been awai*ded to Di Cliarles Carasell, 
deputy Ministei of Mines an<l Industnos ot tlie 
Dominion of Canada “ in leiognition of hm untirmg 
Aoal and great ability in piornoting the devehipment 
ot the natural resources ot the Dominion and in 
fui’theiing the geueial inti rests of the mmoial in 
dustry ’’ The following awards have also been 
inoile 7Jie Consolidaleil (h)l<l Iields of South Africa, 
Ltd , Gold Mf flal to Mi C W B Jopp* , toi lus 
researches on mine ventilation at great depths, and 
foi his papei on “ Ventilation at the Crown Mines, 
Witwateisrand ” tht Cousolulateil (iold iMelds 
Premium ot foi-ty guineas to Mr \ (1 Law fold, for 

hia “ Notes on Soini Sloping Prohh ms in Mexico” , 
and the William I rtehevillo Students Piize of ten, 
gnineiis to Mr W H Wilson for his paper on 
‘ Bottom Slifing afiplied to Mining a laige Iiregular 
Kephicement Deposit m Limestone ” 

In a 4 page pampldot Mi P T Harwood, of 
“Coiona” Ovmgilean Brighton,puts foiwaid atheoiy 
ol the Muhelsou anil Moiloy expeiiment based on 
his detimtion of motion as ‘a process of extending a 
body in a paiticulnr direction ’ winch confi is 
sujiei extension on the body ” and it ncrpiiies “ a 
h ngtl) longer than its static leugtii ” Ateording 
to Mi Harwooti, the irulease of thickness of the 
mil I CIS in the lino of motion compensates for tho 
incieaso of the path of tlie light in that line He docs 
not mention the increase of kngtli of the support of 
thi miiroiH m tlu line of motion, whicli lus theoiy of 
motion itrpuics and Ins leadi rs aie 1( ft in tlie dark as 
to why tho supci t xtonsion is limited to the rnniors 
We have been unable to veiifv tho author s statement 
that Sir lames Jeans ‘ says that the sun, instead of 
sending us light waves, sends us nothing mou sub 
stantial than matheinntnal equations” 

MhssRs Bones an<l Bow f H, Carnbiidgo m catalogue 
No 457 offer ii]iwards of 400 hooks in m w condition 
at greatly lediuod prices I lie list is one of gcsit ral 
interest, but m it are sevinil works ot a s( lentifii 
character, pailK ulaily m tin depai tint nts of archa o 
logv travel, and natural lustoiy 

Aipik ATioNs are inviUsl foi tlie following ni)point 
rnoiits on or befoie the datt^ mentioned — \n 
organiser of agncuHuial ofUication under tlie Middle 
sex County Council- 1 he Sts rotary, Middlesex Edut a 
turn (ommittee, 10 Great George Street, S W 1 An 
assistant in the dofiaitmont of ladium tlic^rapv and 
lesearcJi of the Middlesex IfoKjatal -Iht' Secntaiy 
Superintendent, Middlesex Hospital, W 1 (May 20) 
A msident ks*tiuer m mathematics, witli physics, at 
the Borough Hoad Tiaming College, Islowoith—Tho 
Pnnciptil Borough Road Tiainuig Colkge, IsIcwHirth 
(May 23) A heatl of the department of contmuative 
education of Loughborough Ctillegc—The Registiai, 
Loughborough College, Leicestoi-fthiro (May 2H An 
assistant lecturer in oconoimrs at Univernity College 
of the South West of England -The Registrar, 
University College of the South West of England, 
Exeter (May 25) A graduate teacher of electrical 
engmeenng subjects for tho Junior and Technical 
Day School and Evening Classes of the Wandsworth 
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Technical Institute “The Seoretaiy, Technical In 
stitute, Wandsworth H W 18 (May 30) An assistant 
lecturer in chemistry at Brighton Technical College— 
The Secretary, Brighton Technical College, 64 Old 
Steine, Brighton (May 30) An assistant in textile 
research, for research work relating to the knitting 
industry, in the department of textiles of University 
College, Nottingham —The Registrar, University 
College, Nottingham (June 1) An inspector of 
explosives under the Home Office— The Private 
Secretary, Home Office, Whitehall, SMI (June 6) 
An assistant lecturer in physics in the University of 
Manthosier- The Hegmtrai, University Manchester 
(June 6) A hH'tuier in metallurgy an assistant loc t urer 
in civil enginet'nng, an assistant let turer in elec tncal cn 


gineenng, and an assistant lecturer in mathematioi, 
each in the faculty of enginoeiing of the University 
of Bristol — The Secretary and Acting Registrar,* 
University, Bristol (June 9) A lecturer m agnoultural 
chemistry and physics at Swonley Horticultural 
College for Women—Tlie Principal, Swanley Horti 
cultural College for Women, Swanley, Kent (July 6) 

A science mistress for physiology at the Bedford 
Physical Training College-—Miss Stansfeld, Bedford 
Physical Trammg College, 37 Lansdowne Road, 
Bedford Two assistant orgonisera for help in the 
development of the Young Fanners* Club movement 
m the north and west of Kngland respectively—The 
National Association of Young Farmers’ Clubs, S26 
Bedford Square, W C 1 


Our Astronomical Column 


Pluto —Pojndar Astronomy for Apnl contains 
Prof V M SIipher’s report on the Lowell Observatory, 
in which there are some more details about Pluto 
It was not until Fob 18, 1930, that Mr Tombaugh 
discovorod the images on plates taken on Jan 23 and 
29, and afterwards that on the plate of Jan 21 It 
was oxainmod visually with the 24 inch refractor 
“No certain evidonco of disk could be nuKle out, 
although on a few occasions its unage aeemeil not 
quite like those of equally faint stars “ “ f^ter 

tests indicated that with Pluto’s fauitnoss Ips 

disk, if os much os 0 O"', could escape detection under 
gootl observing conditions “ This would imply a 
diameter of 11,000 miles It was found that Pluto 
was brighter visually than photographically, so a 
yellowish t oloui was mforreiJ 

The report also states that “the search of the 
ecliptic with the efficient 13 inch telescope la being 
continued by Mr Tombaugh A band of consider 
ably greater width is being carried round the sky, and 
the reach in magnitude of stars included has been 
increased ” 

Rcch Instil Ctre 426 contains the following obser 
vat ions of Pluto made at Simeis by S Beljawsky 
1931 IJT RA 19310 N DwI 19310 

Mar 22^ 18^ 22 8™ 7^ 21"* 9 9I» 22" 20' 39 4" 

„ 23 18 12 0 7 21 8 99 22 20 45 0 

The magnitude was 14 5 Prof M Wolf gave it 
as 14 on Feb 8 

The above Circular also contains the follow mg 
revised orbit of 1931 FK^ which is the mtorestmg 
minor planet discovei'ed by Drs Schwassmann and 
WiKhmann m March It m by A Kahrstedt 

Epoch 1931 April 7 0 UT 


M 

31 20° 

u 

129 62) 

W 

1 20[1931 0 

i 

24 261 

lOK q 

0 2439 

Period 

3 713 years 


The peiihehon distance is 1 754, the eccentricity 
0 2687 

Spectroscopic Parallaxes B type Stars —The 
Commonwealth Solar Observatory at Canberra has 
recently published Metnoxr No 2, contammg on m- 
vestigwlon of Boythem B tyye stars by B W Runmer 
for determining spectrosoopicf parallaxes The method 
used by Rimmer is essentially the same as that of 
Edwards, who amplified on earlier method of Adams 
and Joy It consists in (o) acourately classifying 
the^(ipectrai types of the stars on the basis of the 
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Harvard classification but with additional sub types 
interpolatei], and (b) dividing each sub type mto 
groups occordmg to the sharpness of the spectral 
lines Both type and line sharpness are correlated 
with absolute magnitude, and the final results give 
reasonably good values of the parallaxes Struve has 
recently shown sucli methods to Iiave a sound physical 
basis , also his parallaxes (derived from interstellar 
calcium lines) show a good correlation with the results 
obtained by them, though mdicatmg that the dia 
persion of absolute magnitudes is probably too re 
fltneted Riramer’s method differs from thftt of 
Edwards m the formation of two extra groups, for 
bright Ime stars and peculiar stars , also, the instru¬ 
ment used gives spectra double the length of those 
obtamed at tlie Norman Lockyer Observatory, 
Sidmouth, by Edwards For those stars, however, 
which are common to the two observers (170 in 
number) the parallaxes are m fairly good agreement 
A full discussion is given both of the mstrumental 
equipment and the method used in deducing paral 
laxes The final results for 360 stars form a useful 
addition to our knowledge of stellar distances , being 
in numerous instances the only available source of 
information for southern B type stars This is the 
first volume of a purely astronomical character to be 
issued from Cemborra, and it will be welcomed by 
astronomers 

The Eighth Satellite of Jupiter —Fo/is Astron 
Transactions, vo! 6, part 4, contains a new theory 
of this satellite by Prof E W Brown As is well 
known, the theory of this satellite is extremely diffl 
cult, owing to its great mclination and eccentricity 
and the very large solar perturbations Prof Brown 
has dimmished these difficulties by the use of a doubly 
periodic intermediate orbit the two pencxis are that 
of the elliptic terms and tliat of the Variation The 
work was earned out before the recent recovery of 
the satellite, so the constants were derived from the 
observations of the first six or seven years The ratio 
of the mean motions (Sun to J VIII) is -0 171171, 
givmg 741 613 days for the sidereal period , the mean 
mclination, 31° 13' The eccentricity is at present 
taken as exactly 0 4 The mean motion of the 
penjove is -0 00163 n, where n is the mean 
of J VIII The perijovo therefore takes more thajal 
1200 years to make one revolution The fact of the 
motion bemg m the reverse direction to the satellite 
was unexpected, it arises from the second orc^ec 
terms exoeedmg those of the first order The snean 
motion of the node is -0 02193 n, h^oe the node 
goes round in about mnety years The ooef^iwti 
of the mequalities ore given m the article 
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Research Items 


Ston« Implements of Types new to Southern India 
—Six stone implemente of types not hitherto recorded 
in India are fibred cmd described by K Sripada Rao 
in the Joumcu of iKc, Myeore UmversUyt vol 4, pt 2, 
July 1930 They are selected from among four hun¬ 
dred and fifty implements collected on geol<^cal ex 
oursions of the Central College, Bangalore It is sug¬ 
gested that of the six ty]^, four, from Reddipalle, 
Cuddapah District, of Cuddapah quartzite, represent 
8 W 1 advance on the Lower Palffiohthio (Acheulean) cul 
ture of Bihgere, Mysore, while the last two, from Tri- 
chmopoly and Ranganathpur, Mysore, belong to the 
Middle Palajolithic The first implement is tnan^lar 
with mcurved sides One surface is concave and shows 
no sign of working, the other has a small central 
tnan^lar platform of which the sides arc parallel to 
the sides oi the implement, givmg it the appearance 
of a truncated triangular pyramid Similar specimens 
were collected from widely separated areas such as 
Satyavedu, Alieoor Hills, and Kibbanhalli (Mysore) 
The nearest parallel is a ‘ tribrach ’ from the Isle of 
Wight, described by Sir John Evans, and compared 
by Aim to specimens from Yucatan and Russia The 
second iinplerpent is roughly triangular with rounded 
angles and has one surface chipped in three broad 
triangular faces longitudinally disposed It closely 
resembles the Stellenbosch * cleaver ’ The third im¬ 
plement IS horseshoe shaped The worked surface is 
covered by six broad flaked faces, the three big ones 
forming, with the back, the three straight outtmg 
edges, of which the main one is opposite the curved 
edge of the horseshoe The fourth implement is 
roughly rectangular The worked surface (one side 
only) shows four big flakings, of which the one longi- 
tucfmally disposed forms the outtmg edge Of the 
two remaining implements, the one from Tnchmopoly, 
of yellow cherty material, is crescent shaped The 
convex ed^, 8J in in length, is thm and sharp, the 
concave edge is also sharp One end is pointed, the 
other has a ndge, and it is suggested that this was 
inserted m a handle to enable both edges to be used 
The sixth unplement, from Ranganathpur, is of white 
and greasy looking quartz reef, stain^ red by iron 
oxides It 18 of the shape of on ox head with ledge like 
notches m the place of the ears These make the mi- 
plement probably unique m India and perhaps indeed 
elsewhere It is suggested that the rounded and aliarp- 
adgod butt, which affords no hand hold, was intended 
to fit m a Blotted handle 

Pneumoconiosis caused by Talc —Although talc 
powder finds a number of mdustrial applications, 
comparatively few mst€uioes of pulmonary affections 
traceable thereto have been recorded In the i?cndt- 
wfUx of the Reale Isbituto Lombardo di Scienze e 
Lettere for 1930, Dr Arturo Zanelli describes the case 
bf a workman employed m a pneumatic tyre factory 
to mjeot powdered talo mto tne mterior of the tyres 
and to apply the same material to the outer surfaces 
of the tyres by means of a cloth During this work, 
the air contained a dense dust, but no masks were 
provided for the employes and no other moans was 
adopted for their protection from the dust The man 
developed grave digestive troubles, and X ray exarama- 
tion of the lun^ revealed the presence of the nodular 
"fotmations typical of pneumoconiosis Although talc 
has been regaled aa a mmeral fornung a dust which 
only rarely has pathogenetic qualities, one of its 

f roperties seems to render it particularly dangerous 
t forms extremely mmute particles wlueh do not 
imtate the sensitive nerve endings of the mucus on 
whidh they are deposited, so that such important 
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means of defence as sneezing, coughing, and mcreased 
secretion are not brought mto operation In the case 
considered, mdeed, the patient exhibited, dunng 
working hours, a weakening of the olfactory sense, 
the layer of dust on the mucus preventing the 
transmission of the olfactory stimuli to the nerve 
endings 

Respiration in Insects —In Biological Eevtewa of the 
Cambridge Philosophical Society, vol 9, No 2, 1931, 
pp 181 220, Dr V B Wiggiesworth gives an admir¬ 
able summary of our present day knowledge of respira¬ 
tion in msects A very extensive hteratiu^ has grown 
round the subject dunng the last twenty years or so, 
and, in sifting this mass of information, the author 
has undertaken a task of considerable difficulty Hia 
review covers the ground of external and internal 
respiration in insects the histology of the tracheal 
system is fully described, while the supply of air to 
the tracheolea, the respiratory movements, the elimma 
tion of carbon dioxide, and the respiratory function of 
the blood all come under review The respiration of 
aquatic insects is also very fully discussed, and there 
is a brief account of the same process in parasites 
The ultimate end mgs of the traohesB are capillary 
tubes, or tracheoles, often loss than V m diameter 
The problem os to whether these fine tubuli contain 
fluid or air, a subject which Dr Wiggiesworth has 
specially studied, is discussoil from its biophysical 
aspect The exchange of gases in the tracheal system, 
as a whole, is effect^ primarily by diffusion, which is 
modified by the openmg and closing of the spiracles 
The relative importance of the spiracles and the m 
tegument with regard to the elimination of carbon 
dioxide 18 another important aspect of the subject, 
and it 18 evident that we know little as yet with regard 
to the rdle played by the skm While there is indirect 
evidence that the blood acts aa a earner of oxygen to 
the tissues, it is still a very moot pomt whether it 
contams a respiratory protem analogous to haomo- 
cyanm or luemoglobm It is only m cortam very 
special oases that heemoglobm is present m insects 
and functions as an oxygen earner , but m the vast 
majority of these creatures no earner has been identi¬ 
fied At the end of Dr Wigglosworth’s paper there is 
a bibhography, of about three hundretl references, 
which will be found of service to all mterosted m the 
subject 

Indian Forest Plants — In Indian ForeM Records 
(Botany Senes), vol 16, pt 1 (1931), Mr R N 
Parker, forest botanist at the Research Institute, 
Dohra Dun, India, continutjs his illustrations of 
Indian forest plants with plates and notes of five 
more species of the gonus Dipteroturpas The first 
port of tins work appeared in vol 13, pt 1 (1927), of 
Indian Forest and was mentioned in Naturk, 

five species of this genus then bemg dealt with 
The species hero troat^ of are D Baudxiy grandi 
Jhrus, obtusi/olius^ Dyeri and Kerrn Excellent 
plates depict the species Mr Parker has an interest 
mg note on the hybridisation of different species 
He writes “ 1 am of opinion that the various species 
of Dipterocarpus hybridise freely m nature The 
bybnoB most often met with appear to be between 
the ins (rough barked dipterooarps), D ohtusijolius 
and tvbercxiUdiiSt and one of the kanytm (smooth- 
barked dipterooarps) The hybrids D coatahiS x 
obtusxjolina and D tubermdatus x turhinntus seem to 
be of frequent occurrence Other hybnds also 
«ppear to occur, though the evidence for them is 
not always very satisfactory Dr Kerr, a botamat 
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keenly intoieHtetl \n the Malayan flora, waa the first 
to detect and dosciibo a liybnd i)t/>t€roc<ir/m« 

New Arctic Islands -Tho Arctic Koas between 
Franz Josef Land and Noitlioin or Nicliolos Land have 
Hcldorn bo« n })enetiated, owinj^ to cunKOstion of heavy 
Ko Ihe Jtaha airship pnsscxl over the region in 1928 
but math no discoveries In the Hummor of 1930, the 
RuHHmn Antic expiMlilion under Prof O Schmidt, in 
the icebreaker SeAoi\ after relieving the meteorological 
station at Hooker Island, tranz Josef Land matlo an 
attempt to reach Noithern Land, of whicli the western 
side IS unknown In spite of heavy ko, the expedition 
had a great moosure of success and ma<]e several dis 
covoijes of importance An account of the voyage by 
ProL H Samoilov it( h, with a map of the discoveries, 
m Pftennnmw Hcfto3/4 1931 A 

low, flat island of Palaozoa Haialstone (Wiesso Island) 
was found in hit 79^ 27' N 76^ 40 F A socond 
islanrl, Issatsthenko Island was found fifty miles 
south oast <if tlie island known as Kinsainkcit oi 
lA)nolv Island which however was not seen A 
third island ialle<l Voronin Island was founti in 
lat 78 N long 91 30' h (approximately) harthoi 
north, a numhei of small iHiands of Pahio/oK limestone 
woie distovered about fifteen miles fiom the west 
coast of Moitlifrn Land On one of those islands of 
tlio Kamenev (lioup m lat 79 O' N , long 90 33' E 
a new natoorologu al station was ev,tal)hHho<l and pro 
visioned for three years The party of four men is pro 
vidtsl with tlogs and t ould relieat to the Siberian 
coast if relief by ^hip woia impossible Finally, the 
expcshtion discovoitul another island Schmidt Island, 
m lat 81 5 N , long 89 40' L This island is ^.orn 
pletcly uoiovoied 

The Idu (Japan) Earthquake of Nov 26 , 1929 -A 
irelimmaiy rejioit on this enrthipiake by Prof A 
maniura {Toki/o http Proc , v ol tt, p]i 419 

422, 1930) shows that it pn senttHl phenomena of 
nuu h mteioHt The shock was <l<'structive in two 
areas, tlio tent res of whuh aie about 14 miles apart 
Of the faults that appoaieil with ttie earthipiake, thnsi 
are especially noteworthv One, about Oi miles long 
luns iioith aiul south along the neck of the Idu peniri 
Hula Die dislocation along this fault m a railway 
tunnel shows that, at a depth of 500 feet, the (rust 
on the west side had shifted 7 ft 10 in southwards 
and 2 ft downwards witli leforeiu e to the other At 
the surface the dislocation was mu< h loss ap]>arent 
The othei two faults ma\ he coutinuationH of this 
fault that at the soutli end being 11 xnilcH Jong and 
trending S 30^ W The ( rust on its west side was 
shifted iciafively 4 ft 3 in to the south with an up 
throw of 1 ft 8 in Tht^ fault at the north end is much 
smaller and tieiids to the north wast Tho sewmo 
grafihic evidence sliows that the first movement laino 
from near I kihasi (lat 2' N , long 1 PP O' E ) 

I he hlo( k movement thus seems to liave staited near 
the central point of the fault system passed cpuetly 
over tlie nuddlo fault, and increased greatl> along the 
two oblupie tormiiial faults Round these faults are 
situated tlie two mei/osoismal areas, m which 259 
persons wore kilUxi and 2142 houses destroyed About 
4i niiios to tlie east of the southern area lies tlie small 
town of Iu>, at and near which were felt tho numeious 
slight shocks of tho prev lous spring (Nature vol 120, 
pp 320, 971 , 1930) About the tune of tho Idu 
earthquake the Military I and Survey was engaged 
m relovelling the district One section was levelled 
tho day before the oarthcpiako and in tho opposite 
dirfuotion the^lay after ^A comparison of the two 
Sene'S showed that onicticfelly no change had occurred 
in this jxirtion of tne^ peninsula The relevellmg and 
retnangulation of the whole area are now in progress 
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and seismographs have been erected at four stations 
arournl the epicentres (Tokyo hnp Acad Proc , vol 6, 
pp 399 400 , 19301 

High-Speed Wind Channels - A paper by Sir Thomas 
Stanton in the March number of the Proceedings oj the 
Royal Society contains a histoiy of recent progress m 
tho dcvelojiment of high speed wind channels for 
icseaich m external ballistics The fundamental idea 
of tho work IS to moosuie tho forces and couples to 
which a projec tile is subjec t, by means of scale models 
111 which tho body is hold stationary in a current of 
air moving at high sfwod The earlier work was done 
with the mumontary blasts of air which were produced 
by the leloase of a volume held ut high pressure , 
this proved imsatisfoctory, partly Ixxause of the 
difhc ulty experienced m oV>tainmg speeds greater than 
that of sound hut more particularly bee ause it was 
found that complicated systems of stationary waves 
foiined m the jets so that it would be almost impos 
Hililo to know the exact conditions to which the model 
was suhjec tod The later work has been c arried out ui 
a continuous an c iirrent and it has now boon found 
possible to devise systems in which the air current is 
reasonably luiiforin ovax a sufliciently large legion to 
contain a small model, and in which the forces on the 
model can be measured with relative ease A con 
Hidoiablc^ amount of investigation has been done on 
these lines l>ut it has been found that the conditions 
in the c hannels are extremely sensitive to eputo small 
changes m the entering an This rathei limits the 
usefulness of the method, and it is suggested that tlie 
next stage m the work should < onsist in Juirigmg such 
conditions under bottei control 

Stark and Zeeman Effects —Two papers in the 
March nut»ihoi of the Proctedinqs of the Royal Sotutip 
by Prof J S Foster on tho effects of electric and*^ 
magnetic fields on tho Jic^lium spectrum and by J K 
MacDonald, on tho btark effect in molec ular 
hydrogen m the range 4100 4770 A add considerably 
to knowledge of those phenomona Fiof l^oster’s 
contribution is laigely cone erneil with tJio combinecJ 
effects of inagnolic and electric fields a subject which 
Juvs played an important part in the development of 
(piantuui theory but for which few data are available 
Aincjugrtt the numerous results may bo noted the 
appearance of linos in crosscxl ficilits for which the 
cliaiige in ttie inagnotu quantum number (Aw?) 
appears to bo more than one unit Mr MacDonald’s 
paper deals only witJi tlie pure electric resolution of 
tlie bancJ lines, extending and partly chocking earlier 
work by Kiuti TTiis investigation of molecular 
hydrogen is of consideraJile diftic ulty, both expen 
mentally and m itfl theoretic al interpretation In 
addition to the use of Lo Surdo tubes of rather 
curious design, with restriction of tho path of the 
discJiarge m front of the cathode, it was also found 
necessary" to employ streaming gas, admitted from 
Juilow the cathode, and, in order to obtam details of 
tho line struc tures, to sacrifice field strength to obtain 
a steiidy and bright source The scale of the resolution 
of the lines compared with tho splitting of the linos 
of atomic hydrogen, appears clearly on a plate accom¬ 
panying the pajior 

Structure of the Atomic Nucleus - Latimer, in 
the March number of the Journal of the American 
Chemical Societip points out that the abundance curve 
for lighter elements, the atomic weights of whicbr 
are approximately integral multiples of four, shows 
maxima for 4, 7, 10 12 an<i 14 alpha particles, which 
suggests that tho aljiha particles are arranged in ^ 
tetrahedral pattern lie proposes an arrangemQnt| 
of 4 alpha particlos m a tetrahedron with a certain 
coupling of pioton spins and, by continuing the 
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pattern to 10 alpha particles, hmls a point >n the 
lattice about which four ))rotoriH converge in the 
Baine manner as in the alpha particle The ontrame 
of a pair of electrons at this point explains the first 
pair of extra electrons foimd in argon (40), and an 
extension of the principle ajipears to give a coiiiplote 
explanation of the numbers of extra electrons re 
quireii m the heavier olementa With tlio addition 
of the extra electrons, the proposivl nuclear struituro 
becomes a diamond shaped lattice of electron pairs 
joinoil by protons The model may be iriter|>roted 
as the pattern detenumed by the directions of the 
proton spin vectors, the angle between any two 
proton vet tors being that formed by lines from two 
comers of a tetrahedron to its centre This is the 
angle at which two elementary spin vottors mid 
to gno a resultant of two units The quantity 
jV n{n 2) IS the magnitude of the vcw tor representing 
n units of spin, and only resultants with integral 
values of n are peiunitted The geometry of the 
tetrahedron is thus cloaily seen to be that demanderl 
by quantum mechanics lor the combination of two 
unit spin vo< tors The paper is illustratwl by repre 
sentations of models, w'hich add i onsiderabl^^ to the 
clearness of the ideas put forward in it 

Atomic Weight of Iodine —In an investigation of 
Baxter ami Tilley in ItlOfl, the ratio of silver to 
iodine pentoxide was found to bo 0 64(1225, whereas 
the values Ag-107 KSOaudI-126 632 give 0 646251 
(irtotO])K oxygen mixture-16 000) It is now shown 
hy Baxter and Butler in the March nuinbei of the 
Joimnil of the Socieiif thatthoiatio 

Ag/lgOj isafte^tcxl hy two sourees of otior ( 1 ) the 
aclsorption of an hy \ery porous iodine ])entoxide 
and ( 2 ) the fact that iodine pentoxide produced hy 
the dehydration of lodu at id appears to contain 
leiis iodine and vnoie oxygen than coiies]>ontis to 
the fonnula IjO^ Whilst the modem value for the 
atomic wt ight of iodine n stsonseve ral wc ll-establishcsl 
ratios to silver anti to the othei halogens, it woultl 
be noctssaiv m ordoi to leeoiu ile the expt i imental 
values ot i)n latios of silvei anti itithne to itwline 
pentoxide w ith live theoretical \ alttes to incieaso the 
atormo wcMght of iodine by 0 005 unit m the foimoi 
cose anti de< rtase it by 0 03 unit m the latter (Ireiit 
care was taken m the ]»uritvcatiou of the iodine 
pentoxide which was then decomposed by heating 
at about 400^ u\ a weighcxl quaitz reaction vessel 
which contamod hot silver to prevent escape of 
lodme, and tinally the weight of the iodine was 
detenninecl Water retained by the pentoxitle was 
collected m a weighed absorption tube an<l correction 
of 0 001 per cent for adsoibed air was made The 
ratios T/O and l 2 were found to bo I 17262 
and 0 760342, which would corrGsjKind with 1 — 
126 905, which is considered to indicate an excess 
of oxygon of 0 005 per cent in the pentoxide above 
the theoretical value Lodme pentoxide of uomial 
compoftitiou has not bcx 5 n prepared 

Hydrogen Ion Concentration in Unbuffered Solu 
tions - A platinised electrode^ in a hydrogen atmo 
sphere adsorbs t)ie cation or base from a salt or base 
solution, thus yielding a more acid solution m the 
cell than before treatment with hydrogen This 
forms a sonous objection to the use of the ordinary 
type of platinised platinum electrode m unbuffered 
5bo1u tions Again, since acid base indicators are 
weak acids or bases, laige errors may be causeil m 
their use m measuring the pH of pure water or 
extremely dilute solutions of acids or bases Those 
problems are discussed in three papers in the Marcf^ 
number of the Journal of the Amertcan Chemtcal 
Society by Kolthoff and Kameda In the first, it is 
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shown that acal ailsorbed by platinum < an lie re 
inoveil by washuig with water m a hydrogen atrno 
sphere An electrode coated with a liright layer of 
platinum was used, which ga\e satisfactory results 
in nnbufferod oi slightly buffered solutions The 
electrode after pla*irusation, is treateil with hydro 
gen bubble<l tlirougli water, and the coll then washed 
out anil Nohitinn ndrnittefl The olei trodes aro 
easily poisonefl and are replated after oac h set of 
measiuements In the soi ond paper tho use c)f 
mixtures of two forms of an inditatoi in different 
ratios iM <losiribe<l, the m<licatoi lieing jsohydiu witli 
the solution The colour m the unbuffered solution 
IS compaitnl with that m an ordinary huffer solution 
with tho hame indicatoi mixtun’' a correction for 
the difference of ionic strength of the two solutions 
being applied In the third jiajiei, the hydrolysis 
of zinc siilplmte Kolutions was mvostigated The 
sectind f>aptir emphasises the nnjMutaint' of using 
pure mditatois, tlie commercial juotlucts not always 
being satisfac tt)iy in this rosptet 

Corrosion of Copper —Tho green patina piodueed 
on coppoi by more or loss prukmgcxi exposure to moist 
air IS generally statetl to be a bosn carbonate In 
two papers in the Journal of tfu liuttitiiie of Metals, 
(vol 42, p IHl, 1929 vol 44, p 389, 1931), Vernon 
imd Whitby have reported analyses of tlie deposit 
fcjrmed in tliffertnt locahtios m Kngland, and these 
show that in tho partitulai samples exarmneti the 
mam constitcunt is a basic sulphate of topper, with 
veiy little taihtmate In some hjmm imens from 
toastal towns theie was t hloride . iii spec miens frtim 
Lowesttift thtue was a consideiahle anuumt In only 
cine spet mien was thcie no caibtinate bontltm 
samples oontametl topper sulphidt, soinetunos to the 
extent of more than 16 jier tint, and the action of 
hytlrogen sulplutle is considered to play an nnpoitant 
pait m the t orrosion In tho st'contl paper, it is shown 
that the tompositions tif tlm materiais of tht^ patina 
inoie than seventy years old corrcsfioiul witli the 
natural niuu rals hiot hantite ( ubOj, 3Cu(<)H)2 , 
atacamite ("uCla 3(’u(On)j| and nuilaihite, Cut’Oj 
('u(()K )2 I hero is an interesting gent ml ihscussitm 
at the eiitl of the second papci 

Solid Polyiodides of Potassium Although solid 
polyioditles of cu smm ruhidium anti uiiunonuim 
have been shown tlehmtely to c'xist at tirdmary 
temperatures, whilst no solid [>olymdides of sotlium 
anti lithium arc lepoiteti, tho solitl polyiotlitlcs of 
potasHium have bcxin tho object f>f stwerul lesoarches 
which have led to conflicfing tonchisions IFp to 
tho present, four investigators havti tonsitlerod that 
they have prepared Klj, although cmly tme reports 
analyses supptirtmg Ins results, whilst two liave 
obtametl evitlence for its existent e At hyyst four 
investigators Jjave faiitxl to obtain it, oi liavo given 
evidence against its existence There is a similar 
conflict of ovitience in the case of KI, In tho March 
mmibor of the Journal of On Chetmcal 
N S (Jrace has shown that tho solid polyiodides 
tibtaincHi from aqueous solutions contain water 
of crystal lisa turn, tlie two compoiintls KI 3 H^O 
and KT 7 H-O, stable at 25^", being isolatetl Previous 
work of Abogg anti Hamburger which hatl betm 
interpreted ns indicating tho existence of KI 7 
IS shown tt> be subatantiallv accurate, but the poly- 
loditle was shown to contain two intdoculos of ctim 
bmetl boiizeno KI 7 , 2 C 3 Hg Evitlence is given tliat 
jK> imsolvated iMilyiotiirles tif potassium exist at 25° 
Results of Parsons and WJiitmore, which have been 
regardetl ns (improving the oxistonco of solid poly 
iodides, are shown to be too iiKomjileto to provide 
any such evidence 
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Agricultural Science in Palestine 


W HKN tho ZioniHt organisation began to develop 
its programme for the colonisation of Palestine, 
it recallsed the nee^l for scientific research into agn 
culture and hoiticulturo and set up an exfiorunental 
station at Tel Aviv under the directorship first of 
Dr Warburg, and now of Dr Elazaii Volconi 
Ijaboratonos were eijinpjieil and arrangements made 
for field experiments m the various parts of tho country 
being colonised under Zionist austnooa Ah might be 
expected, the scientific work has been well done and 
a number of interesting results have alreaily accrueit, 
opening up many possibilities for the future The 
ZionjstH are not the only Jewish investigators m 
Palestino the French organisation, known os P I A , 
has Its Hi liool and experimental farm at Mikveh, where 
gootl work iH done, an<l there ih, of c ourse, the Pules 
tiniau Govenunent Department with ils headquarters 
at Jerusalein 

The agricultural jirohlems are those of a dry region 
of smallholdeis —a usual type of holding where 
irrigation can be widely nractiseil hut 1ms common 
othorw irto Tho smalllvoklings are necoHHitoted by tho 
cu'ciiinHtani o that Palestine is only a Kmull country, 
already oarr>uig a i onsiderablo population of Arabs 
who Jiave been theie hir many years and regard 
theniKtlvcs as having a good i laim to thii land , while 
tho number of Jews who wish tn colonise it is con 
siderablo To iruHsf the difticulty, the method was 
oarly ailopteil of woikmg out schemes of husbaiidrv 
BUitablc for small fauaors of uitelligeni o but not much 
capital In tho Plain of bharon, tho host prospects are 
for flint, llowerH foi scent, and, near tlie towns, dairy 
products and vegetables In tho Einek those are less 
Buitablo though dairying is being seriously attem])ted 
tho simple obvious ])n>(lurts are cereals but these are 
not easy to sell profitably 

The Tel Aviv work is based on a sufficiently corn 
prehensive piogramine and it covers practicallv all 
flubjeitH hearing upon the colonists’ problems 
Througiiout the purpose is to intensify agriculture 
in ordoi to pi ovule a higher standard of living for a 
larger rural population This involves tho more uiten 
Hive produi tion of existing crops, the introduction of 
new ones, and the mipro\ einent of the natne breeds 
of live stock At the same time, the Division of Rural 
Economics is making a careful survey of tho conditions 
of proriiution of the existing (rops and livestock 
products witli tlie view of further development 
Possibilities of disposal of tho increased output are 
being exploieni the homo market is not particularly 
large, but Eg>pt and the near partn of Furopo offer 
Home prosjief ts for an export trade 

Dairy fannmg, in particular seems to offer many 
advantages It gives a higher output per man and 
per a< ro than the traditional agriculture, and thus 
fenfts Itself to a denser agru ultural Hottlement The 
resulting animal manuio raises the fertility of the 
soil for othoi systems of farming The mvostigation 
has boon assisted by the Empire Marketing Boanl, 
which arranged that Mr J Gnehton of tho Rowett 
Listitute, alionld study tho subjei t on the spot Tho 
technical problems are well on the way to solution 
The grading up of the dairy (at tie has been started, 
and also the initial improvement of the soil to a point 
at which it will begin carry the new system, and 
the elaboration of a suitable cropping scheme The 
Palestinian demand for dairy produce being in 
sufficient, it IS pmposod to build up a control organisa 
tion strong euough to in^mtam such a standard of 
qi^ity os will secuie th^ |iroducts in the overseas 
markets ^ The possibility of the development of a 
Bugar industry is being exaramed * The moat hopeful 
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solution appears to be the combined cultivation of 
cane and bwt, thus spreading the work at the factory 
over a longer season and broadening the scheme of 
croiipmg Sugar cane, although little grown, is not 
a new crop m I’alestme Beet, however, preeente 
ceitain dvffic ulties m the dry regions, but these can be 
overcome by irrigation at critical iienods 

Among the indigenous plants are eight species of 
wild flax, and the growing of flax for se^, earned out 
in Bible days, is being exploited once more So for 
no serious diseases or posts have affected this crop, 
though it IS anticipated that dodder is likely to put 
in an aj)jK)arance at some future date 

Palestme, however is always liable to plant diseases 
and pests, aiitl stops were taken from tho outset to 
coj)o with them Dr Reichert, who is m charge of 
the Division of Plant Pathology, and is ably assisted 
by Miss HoHmgor, has confined his attention pnn 
cipally to the banana, citrus, and wheat crops 
‘ Internal decline a physiological disease of citrus 
fruits well known in other regions, has now been 
recorded m Palostme Diplodia stem end rot is 
widespiead, and in 1929 cost the Palestino oiange 
industry some £2/5.000 It is, however proctioalTy 
eliminated by debuttonmg tho fruit by colouring it 
A third trouble, diio to Sclcrotima sclcrotiorum, is 
common to citrus, banana, and various other crops 
riie banana is particularly susceptible and there 
seems con siderablo danger of tfie ^read of the fungus 
thence to the citrus gro\es The wheat studies, 
tonunonced m 1923 and still in progress, have been 
chiofl> conconied witli the relative susceptibility of 
different varieties to bunt, and it is of considerable 
interest that the wild emmer {Tnticum dtroc^otdeR) 
has been found to be highly suscoptiblo 

Dr Oppenhoim, of the Division of Horticultural 
Brooding, is working principally upon the sugar content 
and the acidity of tlie orange fruit during its develop¬ 
ment, and upon brcxxlmg metliods for improvmg the 
citiUH crop He emphasises the importance of bud 
selection and suggests the establishment of a national 
organisation for the selec tion C)f stock and of hud wood 
from trees already existing m the groves 

Of the insects giving trouble to tlie grower, locusts 
are the best known, and tho (Tovernment has set up 
a good locust service to observe and deal with the 
insects tts soon as the}, appear Other insects, however, 
are also harmful Dr > 8 Bodeidioimer, in Ins 

bulletm on the Coccida or scale uisects of Palestine, 
enumerates some 65 species, of which eight are new 
to science Even this list by no means exliausts the 
Coccid fauna and he has suico issued supplementary 
notes He has studied also the Wood Leopard moth 
(Zeuzera pyrtna), an insect which causes great damage, 
particularly to olive and apple trees, by its larva 
tunnelling in the wood The use of paradichlorbenzme 
or calcium c yanule is recommended as a remedy easy 
to liandle and to apply Among other entomological 
papers, the report by H Haupt on Homoptera 
Ffilestincp I » and that of F S Bodenlieuner on 
tobacco pests may be mentioned Some of the latter 
originally affected wild Solanaoete and other planta, 
but are now passmg over to the newly planted tobacco 
and cause considerable mjury 

Spraying naturally comes m for a good deal of 
study one mteresting paper deserves mention * As ^ 
Bummg varied stondaAls of mortality by spraying, 
and a 95 per cent natural mortality m each generation 
()f the larvfiB from the eggs surviving spraying, it is 
shown that insects with 10 or 20 eggs jier female 
cannot maintain tlieir existence under such epntror 
measures, but that tho Red Scale [Chryaomphdlua 



May 16, 1931] 


NATURE 


763 


atmmifc), which hag 100 eg^ per female, can only l>e 
oontroll^ by a spray giving at loaat 90 per cent 
mortality, and that one, or at most two, sprayings 
per year are then sufficient The control measures 
should be applied at the time of population minunum , 
the numbers cannot be materially reduced if dealt 
with at the tune of population maximum Similar 
cwinsiderstions are appliotl to field mice control 

The publications of the Tel Aviv Listitute are not 
conftae<J to agriculture and horticulturo A systematic 
survey of the flora of Palest me is now being t arned 
out by A Eig Two bulletins on the systematic side 
and one from the ecological aspect give an excellent 
bird’s eye view of the flora of Palestine The flora 
J 0 m process of active transformation owing to the 
effect of modem methods of land cultivation Marsh 
species are tending to disappear owmg to mcreaseil 
dramage, while certain diy laud specios are vanishing 
with the spreail of irrigation 

The attempt to hx the shifting sand dimes will 
probably affet t the dune flora These iinrauient 
changes render it desirable for the botanical surveys 
to be pushed forward as rapidly os possible but tne 
work iH handicapped by the fact that most plants are 
short hveil appealing m the spring only ho that 
only relatively small areas tan be mvastigatod each 
year ’Hie flora is much affected by physical factors 
especially by tho distnliution of rainfall, as the period 
of greatest heat symhronises with that of absence of 
ram Steps are alreaxly being taken t^) preserve the 
native flora, to guard the reserves, and to plant woods 
of forest trees 

One of the publications makas an especiallv wide 
appeal Dr Vole ani’s pamphlet, 1 he Fellah sFami”, 
whicVi, apart from its special agricultural matter, is of 
general interest because of its many leferentes to 
survivals of am lent Jewish and fellah folklore Here 
for example, is a summary of the rites still performed 


by the local peasantry when tho rain has failed to 
appear 

‘ Each district has it« local rites There may be 
a procession of girls m tlio twilight after the evemng 
meal, beating empty jietrol tins containing pebbles, 
in order to make even more noise They knock at 
the doors of tho houses, and arc sprinkled with water 
An old woman maichos before them, a handmill on 
lier head, on top of which a rooster shut in a basket 
crows lustily to call forth divine compassion A 
pitchei of water occasionally replaces the hand mill 
A white Cock and a black hen are camwl along and 
beaten at intervals so that they may cry all the 
louder (Irain and flour sifterH are caruoci on the 
heail to symbolise the famine threatening man and 
boast Sometimes an old woman, ruling a donkey 
backwaitls and carrying an infant, grinds an empty 
handmill These figures aie meant tfi personify 
innocence The old woman can no longer tfo wrong, 
while the infant has not yet tasted sm The rooster 
represents the domestic anunals ” 

The workers at Tel Aviv,and the Zionist Organisation 
supporting them, are to ho heartily congratulated on 
tho volume ami c|uahty ot the woik thoj. liave already 
done under conditions winch have somotimes been 
both difficult and trying Witli the setting uj) of the 
new ex[)orimontal held at Roliovat, we may expect 
an even more extensive study of Palestinian jirobloins 
A good beginning has been made wo wish tho 
workers all suer ess 

TH^ Staff ok KorHAMSTKp 
hXPI^ KXMKNTA1 STATION 

* FrcUnilnnrs Jtepurt on the \tfrkulturAl Abp(-( ( of a Sugar Indiwtry 
tn Pali^tinp Tel tou JiuU 3 1U3-4 

■ Tlu Dilrv Induatrj as u llaslH for (^>lonlH^tion in PuUstInu Uub 
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• Homopt( ra PaleHtlnaj l Tel ipiv Hull H I027 
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bj Dr ¥ s Dodenht Imer Htuhtr vol I No 12 Dtfnnlxr 1930 


The Satellites of Jupiter 


T)ROF DE SITl’ER, Duet tor of Leyden Obseiva 
^ tory, delivered the (leorge Darwin Lectnio 
of the Royal Astionomical Sot lety on May S, 
taking as his subject “Tlie Satellites of Jupiter” 
The future began with a skotcli of tho progiess 
of our knowledge of the system (taliloo attempted 
to make tables of their motion Homer detluced 
fiom them the finite velocity of light War 
gentin devoted a large part of his life to tho study of 
their motions Bradley made careful obseivatious 
La Grange improved tho mathematical theory 
Delamb re and Damoiseau mode tables, which rc 
mamed m use until recent tunes Forty years ago, 
Sir David Gill earned out a senes of observations 
with the CajK) hehometor , ho compared the satellites 
with each other, not with Jupiter itself, finding that 
this increased the accuracy of observation very 
notably The positions of certain stars had been 
found with great accuracy in connexion with the 
determination of the solar parallax from observations 
of the planets Ins, Victoria, and Sappho These 
stars were now used to check the scale of the heho 
meter, and this was considered to be known to one 
part in 100,000 Prof de Sitter took a large part in 
reducing these observations, he found from a com 
bination of all determinations that the mass of t>ie 
Jovian system is 1/1047 40 of the sun, with a jirobablo 
error of 0 03 m the denominator 

Prof de Sitter then gave an outline of the different 
^^asses of perturbations, which he divided into four 
groups (i) Those with periods of less than 17 days , 
(2) periods of 400 600 aays , (3) the small hbration 
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of Hatcllites r, ir. III about tlieir (M^uilibrium 
position—ho found that tlie p< nod of this is close to 
SIX jears , (4) those exccfsimg Jupitoi s i^enod of 

revolution The meipiahtios of short period exceed 
in magnitude the oscillations aiismg from the oocen 
tncities of the orbits , he thoiefoie useil intermediary 
orbits based on these inef(ua)itieH, instead of using 
ellipses 

Tlie values given by Prof de Sitter of the masses of 
I, II, III, IV woie 381, 248, 817, and 509, expiessed 
m units of the seventh decimal of Jujiitor’s mass 
Those of II and III aie the best known the diffoient 
determinations of these being very accordant Ho 
m€Mle a comparison between tho Jovian system and 
(1) the foul interior planets, (2) the four giant planets 
He no tail that 33 years in the satellites corresponded 
to 17 centuiies m the terrestiial planets and to 1200 
centuries in the outer planets Conserjuently, pro 
gressive changes take place much more rapidly m 
the satellite sysiein, which tidds interest to tho study 
of them 

Piof de Sitter also alluded to his studies of tho 
variations m the rate of the earth’s rotation as shown 
by the fluctuations m the motions of the moon, the 
inner planets, and Jupiter’s satellites Pertain dis 
crepanoies between the results from Jupiter’s satel- 
htes and those from tho other sources suggest the 
possibility that the Jovian system might have fluctua¬ 
tions of its own He showed fiom a diagram that the 
fluctuations were small during the nineteenth con- 
^tury, so that it was not until the present century that 
their Tcahiy could bo affirmed with some confidence 
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^Newcomb had» however> tiuj^^estcvl many years Iwfoto 
the i) 04 sibihty that the lonar fluctuation might arise 
from changes in Die earth's rate of rotation 

Prot <Jo Sittei stated that hm work had been 
HKHiHttd by e\< client senes of photograptis of the 
satelhtts ol>tamed at many obsei'Yatonos Hi maito 
a 1 ornjiaiiMon tiftwiin the accuracy of hehonietei 
and photographic positions the probable erior of 
one [josition with tlit foinier was 0 OVri'^ while that 
fiom a plate with six images, measuied in two posi 
tions, was 0 02^ 0 03^^ 


Weather and Health 

A n interesting iipoit, pnpareit by Dr Ellswoiih 
- Ifuutingtou with the advii e of a strong tom 
mittie based on tho dailv meteorologn at and rnoi 
lahty rteords of the i ity of New York from April 15, 
1X82, to Mai 24 1X88 appeals as Lhilletm No 75 of 
Iht National Kesiaich ('onncil (National Academy 
of bcuncts, Wasliington) (Jpohs Tnoi*tfthtitH at agea 
iiniiei five ^ t ars and ovei five \ears are (onsideieil 
sepaiatelv also rnoitalilits in thest age ptiiods fiom 
< austH oUu 1 than juiecunonia ami influenza Moitality 
from nmoma and influenza (all ages) foiTTis a 
Htparat(^ gioup J ht data aie evfnesscHl as peiitnt 
agi's of the daily av( iag(> of tlie particiilai Vfai, and 
when notessai^, eoirections foi sf'asonal tierid aie 
intioduiid hoi suHh unit reastnis, giaplni al nu thods 
are t hiofly used, m particular (Innog-iaphs that is 
a llnid vaiiabK' daily diaths is sliown by contour 
lines on a hivaiiatt ritagram for i vaniph , ot tompeia 
tun and lelative humidity It is ( onti ndtd that the 
method W ads to clean i n suits than Dr use of coircla 
tion co( fheunts and mussed aveiages 

llu' pnncipal (ondusioim rear hod an tliese 
Jmlging b^ Die data of deaths from all causes ( xtept 
])noumoma and influenza among )tersons ovei live 
veais of iigt the o(>timum t('in])ciat me is close to 
05'’h Among c liildn n undo? fneycaistlu opfimiim 
is about Ifl lowtr \mong e\turnelv voung infants 
liowi vei, tbcie is ov idem c that the o]>tmuun is luglu i 
bo far as infliien/a and ])ncujnonia are concerned it 
aiipcats tliat tlio cluuucs of eontiacting the disease 
aie at a maximum witii tiu' lowest and a imminnm 
VMth the highest tempeiatuics hut that the chances 
of death aft( r the ihsense has lieon acipmed are 
subject to the m/hience of the noimul tim]«iatuie 
optimum Jt appears that at the optimum temiieia 
tures, low atiaosphc ric humidity is harmful but, 
among young tbildnn, ]>la>s only a minor part 
Above tlie optirniun tempt laturo, thc' best liumulity 
ap|ieais to be piogiessivefy lower as Die tem[)Oiatiiio 
rises 

Much stiess IS put u}ion the ielation between intei 
dim mil vanabibtv of tempeiature ami mortality 
'No mattei wbetlioi a drop of tempt ratine causes 
th< mean tt^mpeiaturo to bo better oi worse, it ttmls 
to piodme a stimulating effect which induces a 
ielati\tly low death mto l>oth on Ibo day m ipiestion 
and t>io next day In similar fashion, no matter 
whet he I a use of temiieiatuie bungs a favourable or 
untavourable mean tern^^ierature, its effect for two 
[lays IS tt> raise the death i ate ” Still rnoi e interesting 
IS tho appaunt fact that a model ately high degree of 
variability of temperature from day to clay is more 
favourable than low variability In this respect 
the le IS a sinulanty between the oxiieiicnce of New 
York and of Stockholm, which suggests that theie 
is a dohmte optimum variability indejiondeiit of tern 
[>orature * ^ 

The author asks whether “ the appatent diffoience 
Erom season to season " may not “ moiely represent 
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the fact that in cold weather we are protected from 
I hanges of tcim]>erature ” He finds that ideal 
weather in New York would be characteiised by an 
avoiago temperature of about 66° and a relative 
humidity of nearly 90 per cent The preceding ten 
days should have been eharactensed by fairly strong 
clinnges of tempeiatme, averaging 4°, and should 
culminate m a fall of 10° or 12° It seems that south 
east Kngland, outside tho smoke laden area of London, 
approai hos os near to the ideal as we may hope to 
come but tho author points out that many other 
vanables if mam to be tonsidezed 


University and Educational Intelligence 

f'AvrnKinoE —The Sadleiiian piofessorship of pure 
mathematics will be vacant on Sept 30, 1031, by the 
losignation of Dr K W Hobson 

The Ar>pomtmcntM Committee of the faculty of 
mathematic s has reappointtd Mr S W P Steem, of 
Chiist’s College, and Mr T (1 Room, of ht John’s 
College to he X^nivcusity lectuiers in the faculty, apd 
Mr K C Bullard, of Clare College, to be I mversity 
demonstrator m geodesy 

A lejiort has btxm received from thc^ rnanagors on 
tho legulatiouR for the Quick }irof( ssorship of biology 
In Oitober Prof <r H F Nuttall retius fiom the 
chan aftei having held it for twcnt> five \cars By 
Die ffims of Mr Quick’s wull, tho bfiiefaction must 
idwn\s ho used to promote ‘study and resciaixh in 
tile scKULos of vegetable and animal biology” 
Authority is given to tho managers however, to 
propose to the Univ eisitv clinnges m tho partifulai 
held of hiologv with whic hthochaii shall be assoc lated 
From 1906 until 1919 this field was dehned as 
]>rcflo7ooIogy in 1919 paiasitology replaced proto 
/oology 7'ho manages s now rccornnund to the 
Cmvtisity that the next tenure of the Quick pro 
Ic ssorship shoxild be associated witli Du field of 
lestaich winch they define as thc^ studv of the ‘ Bio 
logy of Dr Cfll" If this lecoinmendation is ap 
proved, they mtf'ud to (»ffer tlRi chan to Ml D 
Kc dm, who has for some years been caiivmg on 
ic search woik of this tv))t m tiie Moltcno Institute 
The I nivoi’sitv Ims confined the honoiary dogiee 
of M \ on Ml 10 Kveiett on his letiremcnt, after 
morn than forty ^enm seivice from the post of 
assistant to Sii J J Thomson at the Cavendish 
Laboiatory 

Durham - The Council of AiinsDong College has 
apfiointed l>i E (> Richardson to ho lecturei in 
physics Dr Richardson is at piesont lectuier m 
physic s at L mversity Collego London, and is engaged 
on loseaich in connexion with the piopagation of high 
frccjiiencv i achat ion m gases 

London —The London School of Economics and 
Political Science has bew granted the sum of £142,000 
hy the Hockofellei Foundation This sum has been 
allocated as follows £60 000 for reconstiuctmg and 
extending tho library , £10.000 for the purchase of 
additional books , £30,000 towaids tho purchase of 
land for new^ school buddings , and £42,000, in annual 
giants of 16000, foi providing incrceisod facilities for 
post graduate toachmg and research 

The late Mr Clifford B Edgar lias bequeathed ‘ 
£4000 to tho London 8chool of Hygiene and Tropioal*> 
Medicine for tho promotion of reseaich Mr Edgaif 
was a graduate of tho University, and mtinjately 
connected with its work for many years, having acted 
as chairman of the Finance Committee from 1910 until 
1020 < 
The Court of Common Council has renewed for 1931 
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its grant of £106 m aul of the University's extension 
work, and the Drapers’ Company has renewed for the 
y^r 1932 its giant of £500 for the Depaitment of 
Applied Htatisties at Umversity College The Civil 
Service Commission has notifiod the University of 
the lenewal for 1931-32 of the present subvention 
of £2250 from Indian revenues towards the cost of 
probationary instructum of selecte^l candidates foi 
the Indian Civil feervioe 

OxFOHP At Rhodes House, on May 9, Prof A 
Einstein dehvoied ni (Iciman tho first of his thiee 
RhoiJoH Let tines on ‘ The Theory of Helativitv— its 
Formal Content and Present Problems ” Ho gave a 
goneial exposition of tho spocial ami gonernl tlieori* a 
of rolativitv, emphasising tne need of ‘ logually satis 
fjing ” assumptions and explainiag tho methods ot 
advance from tho Euclidean to a [iseuilo Euclidean 
meti 1 C and hence to the Hiemann metric The g( noial 
thooiy could not, however, provide a logical explana 
tion of the elec tromagnetic field In his second Ich tme, 
on May 19, Piof Einstein will discuss the pioblem of 
the finite universe In his last lecture, on Mav 23, 
he proposes to give an account of his attempt to derive 
both the giavitational and elec tiomagnetic holdH b> 
the int induct ion of a directional spatial structure 


Thf following courses of free public lectuies in 
metalluigy hav< bt*en arranged by the Armouiers and 
Brasiers’ Company —At 8 o’clock on May 21 and 2ft 
and Juno 4, at tiie Ro^al School of Mines, ‘Thin 
Films on Metals ’ , by U R Evans, and at 5 10 on 
May 27 and June 3 and 10, at King’s College, Strand, 
‘(Some JmjniiitieH in Medals and the Pic^ciuction of 
Metals ot High Purity by Dr VV Rosenliam No 
tickets aie lenuiiod 


Birthdays and Research Centres 

May i 8 , 1873 -Dr H Eltrinoham, F R S president 
of the Entomological Society of London (1931) 

Is rnoie 01 less < ontinuously engaged in the histo 
Ic^gical stun ture of insects, more especially that of 
snocial glands and organs At present investigating 
tiie structuie of tlio abdominal organs in the smaJkr 
caddis flies, the action of ‘diapluinor on chitinous 
and other structures, and tho structuro of the eye m 
Aleurodes 

At all times prepared to undeitake histological in 
ve-stigations mto the finer structure of insects, and 
should be glad to have unusual material for this pui 
pose from anyone who has the opportunity of obtain 
mg same in a proper state of preservation Would 
be glad to furnish Huitable preseivative fluids U> any 
one who c an obtain material suitable for investigations 
of this (haracter 

May 19 , 1876- -Prof W K Orroory, curator of the 
Department of Ichthyology, American Museum 
of Natural Historj'- 

My chief investigation now in progress is the study 
of the skulls of lish of many orders and families 
Each skull m considered from two points of view 
first, as a natural mechanism (tho inert part of a 
gjachme that serves in the complex turnover of 
mer^ taken in and paid out by the organism os a 
whole), secondly, as a morphological pattern, which 
haft acquired its various charoc ters at clifferent stages 
of its phylogenetic history 

I should welcome researchcia bearing upon the 
hypotheftos that triradiato sutures arise througli the 
equal growth away from each other of three centres 
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of ossihcalicm and tiiat tho 8 emiciiv.ular canals arose 
in n similar maimer A functional analysis of parts 
of theneurocraimim (cranial vault, interorbital bridge, 
ethrno vomer block ktsd bone or pai asphenoid) leads 
to intereslmg results 

May 23 , 1850 — Dr (I C Drttci<. FRS, Fielding 
curator in the University of Oxford 

1 am at present engaged in an investigation of the 
flora of (’ypi us 

May 23,1864 —Sir Arthur Smith Woc)Dv\ ard, F H S , 
lately Kc^eper of tlie Depaitment of Ooologv, 
HritiHli Museum (Natural History) 

T have accumulated many fossil fishes on wliicli I 
hope soon to continue reseaich hut I have been 
occupied for H long time in ])ieparing (and laigely re 
writing) a scx’onci Englisli edition of Zittel’s ‘ Pala 
onfology vol 2 (Fishes, \mphibtans, Reptiles, and 
Jlirds) w Inch IS now ui type and nearly c ompletod A 
new edition of my Outlines of Vertc^biate Pala onto 
iog> ” will pi obahly follow I think that one who has 
luid long e\t>oiience of any sphere of research can do 
good service to science by attempting, from time to 
time, to chgc'st and coirelate the results of tho multi 
fudo of fcH^hiiical papers and memoiis which now 
appeal in more lapul succesMoiL than ever 


Societies and Academies 

IONOON 

Royal Society, Apiil 30 ^ - J A Todd On twisted 
cubic curves which satisfy twelve conditions The 
pa|>er deals with the problem of determinuig the 
number ot twisted cufiic c iiives in space which 
satisfy tho joint condition of meeting r lines m one 
point ^ Imes m two points, and of passing tluough 
I fixed points where r + ^ h 2 ^- 12 , so that tlie con 
clition cieteimines a finite number of tiuves The 
simpler cases are tinated liy a variety of elenientaiy 
methods , for the Tnoiecoin[)liCBtoci c uses the princ iple 
of special [losition is employed in winch the given 
lines and points aie made to assume jiaiticular 
positions in such a manner tliat the curves which 
are rec(uired fall into vaiious classes of wdncli the 
number of c urves in each is determined l>y simpler 
considerations — H T Flint A metrical theory and 
its relation to the < barges and niassos of the electron 
and proton This papei points out tlie analogy cv 
isting between the equations of the cpinntum tlieory 
and the electromagnetic ecpiations of Maxwell, point 
ing to the existence of a clefinite natuial metric in a 
five duncHisional continuum Parallel displacements 
alcmg the world lines in this continuum are asHoc lated 
with no change in length but in tho four dimensional 
world tho cliungo of length is a pei lodii furu tion with 
a frequency proportional to the mass associated with 
the world line This view leads at once to the inter 
pietation of the ratio of the masses of the electron 
proton as a metrical ratio, and makes a unitary 
physical theory possible—A M Mosharrafa MaU^nal 
and radiatioiial waves Tlio Maxwellian ec^uationH of 
electromagnetic and elec tron theory are derived from 
one set of basic relations in a manner which 11 trows 
some light on the relationship between material and 
radiatioual waves, and accounts for tho existence of 
exew 2 tly three tyjjes of physical entities, nainc?ly posi 
tive electricity negative electricity, and radiation It 
IS shown that a physical entity may be ossov lated with 
the propagation of a vector A m a direction u If A 
and n are in the same direction, tho entity is recognised 

* Continued from p 7J6 
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as positive electricity, if in opposite directions as 
noji^ative electricity, and if mutually perpendicular, 
then UH ladiation In the general tase, A will have 
both a longitudinal and a transverse component, 
< oii-eHpondmg to the to existent^ of matter and radia 
tion - J Guild 'Ihe colorimetric properties of the 
speftrum The paper doscnbos an investigation 
tamed out at the National Physical Laboratory to 
liett rmine the coloninetnc properties of a group of 
seven hubjects as obt^iined from direct measurements 
of tbe trichromatic coefficients of the spoctnun on a 
tnclirornatic colorimeter A pro]) 08 al is made for the 
adoption of a set of standard data, to represent a 
nonnul ej e for technical colorimetric piir]>oso8, baaed 
on the roHiilts of this investigation ana those recently 
published })y W D Wright —C l^obinson and H A T 
Mills The colloid chemistry of dyes The aqueous 
solutions of boTiAoparpurme 4H and its isomer pre 
paied from m tolidme (1, 2) Although l:)enzopur 
purme \B is a well known cotton substantive dye, its 
momei prepared from m tohdino has not sufficient 
affinity for c ottem for it to bo of practical use as a dye 
stuff An investigation of the solutions of those dye 
stuffs has been camcxl out in order to see if corre¬ 
spondingly great differenc os could be found m their 
colloid a I properties Tlie viscosity of their solutions 
(if not super saturated) aie the same and are of the 
order to be expected in an unliydrated colloid The 
\ iscositv does not vary with rate of shear, and the con 
dactivjties are of the same order On the other hand, 
ultra filtration, flocculation by electrolytes, and ultra 
muroRiopic examination show marked differences 
between the two dyes which may be explained if it is 
assumed that benzopurpurine 4-6 forms larger aggre 
gat(»s than the meta isomer The osmotic pressures of 
the two dyes are almost the same , this can be ac 
counted for m spite of the difference m particle size 
shown by experiments described It is concluded 
that these dyes exist m solution as totally dissociat-ed 
colloidnl electrolytes, hydrolysis being negligible — 
G B Deodhar X rav noncliagram lines In the 
K and L series, nondiogram lines pa^ are found 
whu h show approximately const an differences 

Tliese seem to resemble the usual screening doublets - 
T E Stern Tlie c hemical < onstant of chlorine vapour 
and the entropy of ci*y8tallino chlorine By statistical 
mechanKs the molecular composition of chlorine gas 
is calculated, assuming that the ratio between the 
numbers of atoms of the two isotopes 35 and 37 is 
li^nown It IS found in this calculation that the angu 
lar momenta of nuclei are without effect upon the 
constitution of c hlorme gas The vapour pressure of 
chlorine crystals is also calculated and, finally, the 
entropy of chlorine per mole m the < ry stall me form at 
the absolute zero I E Knaggs The molecular sym^ 
rnctry of hexa ainmobenzone m the t rystalline state 
and c^ain other properties of the substance An 
examination of crystals of fiexa aminobenzene by the 
powder X lay jdiotographic method has shown the 
crystal symmetry to be that of the holohedral cubic 
class, the spafe group being 0** There aro 16 
inolocules in tlie unit coll of side 16 14 A , and the 
molecules possess a threefold axis of symmetry — 
H W Melville an<l E B Ludlam I he effect of foreign 
gases on the lower critical oxulation limit of phos 
phorus vapour The experiments were caiTied out to 
test the equation originally proposed by Semenoff 
Jn the present approximate ^tate of the theory, the 
diffeiences obtamtil are explomed on tlie variation of 
the diffusion coefficient of the cham propagators mto 
the foreign gas results ^w no correlation with 

those obtained for foreign gasea at the upper critical 
oxidation limit —L Roienhetd The lift on a flat 
plat« between parallel walls Thejaffect of the walls 
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18 to increase the lift-coefficient, and ourvee and tables 
aro given showmg this mcrease for various values of 
the angle of attack and the ratio of chord of aerofoil to 
width of channel —J A V Butler and A D 
The behaviour of electroljd^s m mixed solvents (3) 
The molecular refractivitios and partial mo leu* volumes 
of lithium chloride have been determined in a senes of 
mixed water alcohol solvents It is found that the 
molecular refractivity is constant m each solvent over 
the range of concentrations mvestigated Its value is 
scarcely affected by the presence of alcohol imtil the 
molar fraction of the latter is more than 20 per cent, 
and then falls off steadily to the value for pure alcohol 
The effect of lithium chloride cm the density of the 
solutions vanos greatly with the composition of the 
solvent —T C Marwick An X ray study of manrutol, 
dulcitoJ, and mannose The relationship is traced be 
tween the structures of mannitol and dulcitol, and 
between the structures of mannose and other sac¬ 
charides (Soo also Nature, Jan 3, 1931, p 11 )— 
G I Finch and J C Stimpson The electncal con 
dition of hot surfaces during the adsorption of gases 
The electrical conditions of a carbon rod and a copper 
sheet have been studied at temperatures up to C 
tn voetto, and m contact with various gases The re 
suits of those experiments suggest that ‘ normalisation ’ 
of the carbon mvolves the evolution of occluded gases 
accompanied by structural changes lu the surface, but 
that in the case of copper it mvolves a process of 
sintermg — A B D Cassie and C R Bailey Investi 
gations in the infra red region of the spectrum (3, 4) 
The absorption spectrum of carbon disulphide is 
described between the limits of 1 m and 22 and the 
results comparetl with those of Coblentz for the liquid 
The mole< ule possesses a rectilinear structure, with 
probably a smgle linkage between the carbon and 
sulphur atoms The Baman spectrum lias been co 
ortiinated with the mfra rod spectrum, and an explana¬ 
tion IB offered for the appearance in both of the oharao 
tenstio doublet associate with the mactive frequency 
-D R M'Rae Asymmetry observed in the stark 
component of Ha A special gratmg having a very 
intense first order spectrum on one side has been used 
to resolve the Stark components of Ha Asymmetry 
18 observed in the displacements of the components, 
and also in the relative mtensities of the componenta 
Altermg the number of atoms m the initial states does 
not explain completely the asymmetry of mtensities — 
F D MiUf The apparent horaihedrisin of crystals of 
lead chloride and some other salts Lead chloride, 
which normally shows liolohodral orthorhombic sym 
motry, can, under certam specified conditions, be ob¬ 
tain^ from hot solutions contammg dextrine in 
microscopic crystals oonsistmg of a single form (a bi- 
sphenoid), which can have only axial symmetry By 
r^ueing the concentration of doxtrme this form can be 
gradually repressed Normal crystals of lead chloride 
were grown and mvestigated by X ray methods The 
difficulty of X ray work with crystals impervious to 
the radiation la emphasised, and a simple method w 
given for finding whether any given reflection will 
emerge from any crystal face The structure con 
tains two glide planes of symmetry The symmetry 
IS, therefore, m all probability holohedral The idea 
that crystal faces lying opposite to each other across 
a plane of symmetry may behave differently to cm 
optically active reagent is supported The caaei 
describe appear to be the first to demonstrate thtfl 
the presence of optically active material may mduoe 
the growth of a hemihedral crystal of a substance, the 
normal symmetry of which is certamly higher —C ft 
Wynn-WiUiams The use of thyratrons for Bp<^ 
automatic counting of physical phenomena^ ITO 
thyratron may be regarded as a tnode valve |wHich 
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contains a trace of mercury vapour or mert gas at low 
pressure Under appropriate conditions, a positive 
voltage impulse of only a few micro seconds’ duration 
applied to the grid will cause an arc to strike between 
the anode and cathode (or Hlaraent) The arc then 
continues independently of further grid potential 
changes until the anode circuit is momentarily inter 
ruptw In this respect the thyratron behaves as a 
very delicate, mertialess relay, capable of controlling 
considerable currents Some circuits are described 
for utilising to the greatest advantage the * inertia 
less relay * charartenstio of the thyratron, for high 
speed automatic counting of voltage impulses set up 
by physical phenomena Two impulses separated by 
as little as 1/500th second can be separately rerorde<l 

Pabis 

Academy of Sciences, Mar 30 —Camille Matignon 
Some properties of commercial calcium nitrates 
These have lioen regarded by some people as liable to 
spontaneous combustion, and some insurance com¬ 
panies have enforced special premiums on this ac¬ 
count It irt shown experimentally that these views 
are erroneous — Gabriel Bertrand and V Ciurea Tm 
in the animal organism Previous work on this sub 
ject is cnticise^l on the ground that the method em 
ployed did not differentiate tin from silica The 
authors, using a more exact method have found m the 
organs of the ox, horse, and sheep (piantitles of tin 
varying between 0 4 and 26 jiarts per million, the 
largest propoitions bomg found in the tongue no 
tin was found in the jieritoneum --Andrd Blondel The 
lunitations of photometry —Ldon Guillet and Jean 
Cournot Remarks relating to the influence of 
occluded gases on the mechanical properties of metal 
lurgicttl products Criticisms of the conclusions of 
Guichnni. Clausinann, Billon, and Lanthonv on the 
effect of occluded gases on the hardness of electrolytic 
iron —D Wolkowitsch The representation of the 
results of a senes of experiments by an approximate 
formula with two parameters — Paul D«lens Con 
gruences of turves and figuration of invariants —D 
The property of holomorph functioim —A 
Magnan and A Samte-Lagud The distribution of 
aerodynamic velocities round an aeroplane m flight — 
L Joly A method of measuring the heat conduc 
tivity i oeflflcient of materials —Guy Emsch wilier The 
chemical action of ultra violet light on the alkyl 
iodides From a study of the action of ultra violet 
light on liquid alkyl iodides, it is concluded that the 
pnmary action is removal of a molecule of hydrogen 
lodido , this can react with anotlier molecule of the 
iodide, giving a saturated hydrocarbon and lodme 
The other secondary products found can also be ex 
pJamed on tins hypotnosis —Ch Bedel The electri 
cal resistance of silioon It has been founil possible 
to secure good electrical contacts with pure silicon, 
and obtain consistent figures The presence of small 
proportions of iron in the silicon has a marked effect 
on the resistance —R Gibrat The optics of uniaxial 
heterogeneous structures — H Le Breton The age of 
the recent marine terraces of Xu Ngh6 m North Anuam 
(French Indo China) —D Chalonge and E Duboit 
The distribution of ozone in the atmosphere From 
the study of absorption 8X>ectra it is concluded that 
ozone IS distnbuted m the atmosphere m a much less 
disoontmuous manner than has hitherto been sup- 
txised , there are appreciable quantities at relatively 
low altitudes —Mine P Bayard-DucUux Tlie elec 
trioal conductivity of the air at Paris —Pierre Lesne 
Oi^ganic adaptation m ^lophage msec^ of the family 
'1 the Bosti^ohidae Cfommensalism of Lyotoderma 
—Htne bucie Randoin and Rend Fabre Comparative 
researclies on the proportion of SH derivatives m 
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stnaterl muscle, liver, and blood m the normal rat, in 
the underfe<l rat, and in the rat deprived of the 
H vitamins -J Lefdvre and A Auguet The problem of 
the relationship between the heats of work and repose 
The solution and laws Why work la more economi¬ 
cal at low temperatures—Ch Hruska Vaccination 
against anthrax with non attenuateil virus Saponin 
18 added to the virus and this is injected The local 
swelling IS cureil m 15 20 tlaya, and the animal is re¬ 
sistant to infection The mixture of the virus and 
saponin is unaltered after keepmg for fifteen months 


Official Publications Received 

BsirnB 

SclentlHc Repfjrl't of the Iiiiperlul InMlIbuteur Agrlonltunil Heiwirch 
Puaa, (incliulinK tU« linpiirtti of thfi Imperial Utlry Kupert Phyalologlcal 
Chomlflt Uu\ «i niimnb Sugaroaue Expert and Secretury Sugar Hiirt^au) 
Uii9-J0 Pp (CulrutU Government of India Centinl Publica 

lion Hranoh ) 3 8 rupees Ot 

The Indian PureHt iCecorda C hemlstry Serlee Vol 16 Parti Indian 
Bphedraa By l)i H Krishna and 1 P Ghomj Pp in+52 +5 plates 
(Calcutta OovorumeaL of India (entrel Publication Branch) I 14 
I upeee df Sd 

Agriculture and L{\e stock In India Vol I, Part 1 lanuary Pp. 
xii +108 + 6 plaG s (Oaluutta Ooverninent of India Central Public a 
tion Uranoh ) 18 rupees i* 8(/ 

the Indian Journal of Agiicnltural Science Vol 1 Part 1, February 
Pp \I + 166+ 16 plates (Galoutta Go>ernnieub of Inciia t ential 
Publication Branch ) 2 8 rupees, 4e 6d 
Unport of the Kudalkanal Obsfirvalory for the ^ ear 1930 Pp ii + l 
(Calcutta Ooverument of (iidla Central Piihlioation Branch ) 6 annas 

Oovornmont of liulla Department of Industrieti and I abour 
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Production of Mysore for 1916 to 1929 By A M Bpii Pp xlv + 208 + 4 
plateM (Bangalore Government 1 reae ) 8 rnpevH 
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Bulletiii trlmeatnel dee r^aultats arf\uiB pendant lea croiakrea p6rlcHli()ueH 
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des mers explor(^es par 1 h Oonseil pendant los aniiGa DHi2-1908 
qu&trlenie partle St^romaire gCni^ral don parties 16 8 Pp 601 672 
(Copenhague Andr Fn>d H*»st et tils ) 
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Diary of Societies 

tJtWAy, Mav 1 

Hova! Coi I eoK OK UufuiicoHtt OF ENGLAND, ml 4 — 8ir Arthur Kctlh 
Huiiiau Honiiterit unil MalformatluDH (6) A ConKidRimtion of the Cum 
iiioiior Maifoimations to SHiertuin how far they can be explained by 
le^ardlng llietn bk AtavUtlc Htateii or aa due to Parentul Intluenceti 
Koyai Bocikty or Arts (Indian Wectlon), at 4 BO —F B (irlmwton The 
Iridiau Ordnance I’actoneti and their Influence on Indualry 
Dhitihh iNHTirura or Hadioi o jv (Medical MeetliiH) at 6 
l^HrttRAL 8 (h.iktv (at BcieiKc MuHeiiiii Bouth Knimln^ton) at ft 16 Sh 
Hu hard T OLu/cbrouk UtundardK of MeaHurement their lifittoi> 
and Ue\elnpment (Guthrie 1 ectiire) 

INBTITUT* OF CaiMirrnv (tielhiHt and Dlatriit Sirtion)(nt Ro>al Helfaat 
Acadeniiml luNtitution) at 7 BO —Annual Gen> ral Meeting 
Royal Hociety or Midicink (ObstHtrka and Gyntecolofry Bection) 
(Annual Qeiu ral Meeting), at 8 The lielatl\c Vahmof the Induction of 
Premature labour Tiat labour and (/iReareaii Section In the Treat 
ineiit of Minor Degrees of Conlrat tpil Pelvla 
Royal Inhtitution or Great Britain at D —Prof J C Philip Ex 
penmintal AHpm ts of Hydrogen Ion Conctntnilion 

^iAlURDAY Ma\ 16 

IsKTiTi rtoN oi' Ml'NHirAi AND CniiMY En< inkilhh (Houthun IllHlrkt 
Meeting) (nl Clu Iteiiham) at 10 8U a H 
HuMfirMUAt lETY (111 I>i pari nujnt of UicH heinintry Oxford) at 2 BO 
— Ur I M MaLlean and MSB Peaife Oxidation of Ololc Aciil in 
litnt and their Bearing on Hr Bluloglcal Oxidation of Oleic Acid — 

T A Linorn and R A Morion 1 ignientation In the LIveiHof Monk 
Urth -J A I H H Cietnl, aiul H A Morton Ihe Mlttelmann 

PitaeHA fur Treating KIhIi ] l\eiH — A K Oillam and U A Moitmi 
The Antimony Trichluride Colour Ti at and the t/ltra v iolet AbKorptfuu 
of I i\er OilH and ( ont entiatea —Prof 1 M Ueilbron, A K Oillam, 
and K A Morton tipfcillLity in TesbM for Vitamin A A Now Con 
ceotion of the ( hroniogeiilc Coiiatitu* nia of hrpHh and Aged Liver 
OilM —K. 11 Cownnl K M Key R Morgan, I* Pyer, and H A 
Morton liiological, ( hemical and Phyaical MeaBurementa of \ itamin 
A —A L Bachantoh B Allcliorne, and V Ha/ley The Ettixt of 
Aiding Vitamin A Ui u Uaihitogenic IMet—Prof J C Drummond 
and B Aliniad ObHer^atiouH on the Rehitlon'i between Oarotone and 
Vitiiniin A —T W B 0«born hitluciiLa of Varloua Factorn on the 
CouLeuLratloii of Coinpletiieiil in Blood L Cope Creatinine 
Exuetinn In Man —K H I'laher Relation uf l.*a(tic Acid Metm^Ilem 
to Avian Polynourltia—N GavrlleBcn and R A Potere TiHaue 
Huplratlou In Vitamin B Detlclency —Prof R A PoteiH Teneiou 
Bunirlug—H W Kinneraley and Prof R A Petera OtMirvatlona 
oil the 1 hermolabllity of Vitamin B 3 —A B Foot J Golding and 
H K Eon Note on tin UeipiiieiiientB of the Pig for the Vitamin B 
Complex—R ( 00 k ami trof J B 8 Haldane Tha Reepiratlon of 
Brtctorlum Coli I) 0 IlarrUon GIuloha Dehydrogeuaec a New 
OxidiHlng Enryiue from Anhniil TIhsiur O Roaeulieim and W 
Mtarllng Vote on the Purllhailon and the Optical Activity of 
ruobone —H J Phelpa and R B tallender huither Observatlona 
on the E»iuillbrift rpI up at a Cliarcoal Water Interface —Demonalra 
(ion T W n Ojiborn Method ul EBtimabing the Blood Oompleinent 

MONDAY Ma\ 18 

Vktukia INHIITCTE (at ( entral BulldlngH, H W 1) at 4 80 —Dr C K P 
BroiikH Cllmntki ChnngeM Him.! the Die Ag* 

Ruvai OiuiEoKo* Hohoe >nn UK Fnoi AND at ft - ( ol R McCmniaon 
bxpuriiiienUl RaBunrch iit the Pimtour Institute Cooiioor B India (1) 
Royal Hociett or Medicine (Odontology tkction) (Annual General 
MtiLllUR) (at Royal Colhge (\f Huigions) at 8 -^Dr K W Fiah An 
Intel national Noinem lature of the aoialled Pjoiilma Group of 
DlmaseB 

Boyai (lEtMjRAHHii al Society at s 80 —B Thoman The Kirat Crons 
Ing «)f tlie Rub Al Khali 

ILh^OA} Ma\ 19 

Royai HiiriETV OK Kdinwi Ron, at 4 80—Piof A D Peacock and Dr 
U A U Oreaaon Male Haploidy and Ktniale Dlploldy in ’>tre» 
F (Hymen)—Mias J A R Wilson Some New iat u about 
tlie SlMiclure of the RuKalau Paper Goal Cutlolee, aud their Bearing 
on the Systematic Poaillon of aonie tossll 1 ytoiKRitalea with a Note 
«n tlie Ab-ienteof Eligiilato Heterosporous 1 ycopodimh sin tliR Ffmsll 
loconl by Prof J Walton—A H R Goldie The Electric Held 
111 lornstrlal Magnetic Storms—Prof T M MacRobert Fourier 
Ipitegrals 

Royai Htatihtu \i Society (at Royal Society of Arts) at . Ift-Dr 
B 0 Rhodes I abour and Output in the Goal Mining Industry in 
Great Britain ^ 

Royal Society or Medicike, at ft 80 —0i nernl Meeting 
Institltb Of Inulstkiai AnuiNiTTkCTioN (at Institute of Hygiene) at 
6 10 —T G Rose Uiglmr Conliul (1 ecture) 

Royal AwTUROFoLooirAL INWITOTE, at 8 30 -Dr S K Hutton The 
Labndor Eskimos, Past and Present 

WKDNESDA Y May 20 
SoriKTV or Gi ahr Tec hnoicm y (Ib London), at 2 

Royai Metkoholcxucal Society at 6 —8I1 Gilbert Walker Recent 
Work byS Hal nn the torrns of Stratified Clouds —C K M Douglas 
A Problem of the General GircuUtion -G 8 P Heywood Wind 
Structure nea^thfl Ground, ai^ Us Relation U) Temperature Grad lent 
Royai CniiBor of Suhoeonh r> Knoi and, at ft —Col U MtCarrIson 
ExpoiimenUI Research at the Paslmir Institute Coonooi B India ( 2 ) 
Geouhiicai Society of London, at ft 80 - Dr A A Fitch The Geology 
of the Country between IvybrldgeMid Buckfastlelgh, Devon —Exhtbf 
tjnn of a Series of Specimens Illustrating the Contact metamorphlc 
Effects of a Diabase Sill, at New Ho^ Bucks County, PennayhantB 
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Royal Microbcoficai Society (at B M A HouseX »t ft 80 —Dr C A- 
Uoare IVansmlssion of Trypanosomes by Insects —Prof D L 
Mackinnon Lancasters Oregaiinn from the Kggi of fhalanfma 
nrpluat —Dr F Davies The Conducting Byatem of the Beart —Prof * 
B Buggies Gates A Double /ygospore in Spiiogyra 
Folk 1 ORE Society (at Uni Yerslly Col lege), at 8—Prof R A Nicholson 
Some Notms on Persian and Arabian Folklore 

IHrHSDAY, May 21 

Koval Society or Medicine (Dermatology BectlunX it 6—Annual 
Gt neial Meeting 

Inhtitution or Mining and Metai llboy (at Geological Society) at 6 8C> 
Institution of Elsctricai Knoikeehh (Irish Centre — Dublin) (at 
Trinity College, Dublin) at 7 46 — Annual General Meeting 
Chkmuai HiKiFTY, at 8 G M Bennett and h 8 Statham (a) 
Stereoisomerism of Dieulphoxldes and Related Hubstanccs Part 
VM Some Further Pairs of Uomeiic Dioxides , (ft) PartVIU Isomeric 
Tetrabnmildes of a Disulphide G M Bennett and W B Waddlngton 
Studies in the Punthlan Seims Part IV The Four StereoisomerIc 
Oxides of Uenzoylamiuobcnrpenlhteue —G M Beiinett and A N 
Mosses DerlYRlHes of the Aliphalh Glycols Part 111 Chloro 
hydrins of sonie Higher Glycols - (J H Bennett and A N Mosses 
The Inlluenc* of the Sulphur Atom on the Riacthity of Adjacent 
Atoms or Groups laitV Comparative R^-activitifs of Nine Homo 
logons I heiiyl u> hydnixyalkvl Sulphides with Hydrohiomlc Acid 
Royai Srjcirrr or TBnpirAi Medicine ani> Hyoilnk (at 11 CTiaiuloa 
Street W 1), at 8 Ift —Dr G W M Findlay lufecllous Jaundice 
Coke Ovkn Mana 4 nts Ah«o( iatuin (Nortlmin Hrttlon) (at Armstiong 
Collnge NewuislU uponTym)—Dr J 11 Joins Reactivity of Coke 

J>RIDAV May 2’ 

iNSTiTOTioN OF ELECTRICAL KNOiNSERa (1 oiidon Students Hp(tion) 
(Annual Gnnaral Meeting) at 6 1ft Exhibition of a CiDematogniph 
Him The Sb>ry of Bakellte Reslnold 
8o< IFTV or CnCMioAi Jndchtby (Npw<jiwt!e Hection) (iP Armstioijg 
College NewiAstle ui)on Tyne) at 7 80 —Di J T Dunn Chau mans 
Address 

Royal iNsriruTioN or Great Britain, at 9 —Sit William Bragg X Ray 
Investigations of th< Struttun of I iquids 


PUBLIC LKCTURBS 

FRIDAY, May 1ft 

L<»ndon Hrmsti or Eionomich at 6 — IX)d 1 Luganl of Abliigi r British 
Rule in Tropical Africa (bucteedlng 1 ectures on May JK and 19 ) 

Lonimin Schooi ok Hvoikne and Jhiukai Hki>i( ine (Public Health 
Division) Hi 6—Prof B L Collls Industrial Hygiene Respiratory 
Diseases 

iMiKRiAi f oi I roK -Royal StmooL or Minks atfiBO—Dr H do Bock li 
Seb-cDsl Chapters of Regional Geology and T^Ktonits (Smt ceding 
la’s.lures on May 19 and 21 ) 

Kino 8 Coi leor, 1 on don at ft 36—Col the Maalir of Siiiipill Air 
Communications of the British Empire 

iNETiruTioH or Meohanioai BNuiHEEiia at H —Prof E L Collis Tlie 
Ckial Miner His Health and Occuiiatlonal DiHeaaes (1) EiiYironmint 
of Woik (Chadwick Lecture ) 

MONDAY , may is 

Institution of MErnANtcAt Rniuneehs at 8 —Piof B L Collls The 
Coal Miner His Health and Occupational DiHeases (2) Welfare-tbe 
l-und (Chadwick I ecture) 

7VEi>DAi, May 19 

InhtituiI' or PaYRic-H(Ht Institution of Klcctrual Engineers) at 4 80 - 
A E 1 Ohorlton I hysma in Relation to the Development of the 
InGrnal Combustion Engine (Ptiblic 1 I'cturr on PhyslcM In Iiiduatiy) 

Inbtitite of Patholckiv and Reheahcii (St Mary H Hospital W 2) at 
6 —Plot J Mellanby Recent Work on Hlowi Coagulation 

May 20 

London He h<h)L or Hvoikne and TRorifAL Medicine (Public Health 
DlvlHlon) at ft —Dr B Hart Mental Hygiene 

THURSDAY May 21 

Uhivebsitv Colleoe JiUNDuN, at 2 80 —Sir Hinders Petrie Tha City 
of the Shepherd Kings 

Royal School OK Mines at 8 — U R Evans Thin Films on Metals 
(Arinnuren and Braaiers Company Lectuitu) (Succeeding LflCturtH 
on Hay 28 and June 4 ) 

FRIDAY, May 22 

I ONDON School or Htoiene and Tropical MldilINE (Public Health 
Division) at 6—Prof K f Collla Industrial Hygiene Respiratory 
Diacases 

Birebkck Olleoe, at 6 80 —Sir Henry Hndow The Philosophy of 
I oi^ Haldane (Haldane Memorial 1 ecture) 


CONORHS 

May 19 TO May 24 

Royal Institute or Public Health (at Frankfort-on Main)—In Six 
SecUona ns follow 

(1) State Medicine and Hunicinal Hygiene 

(2) Architecture Housing, and Town planning 
(8) Industrial Hygiene 

(4) Women and Children and the Public Health 
(6) Tuberculoala 

(6) Pathology, Bacteriology, and Biochemistry 
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The Scientific Worker in State Service 

HE not wholly admirable human instmot for 
individual self preservation has given to the 
technical expert iii medicine and suigery an im 
pressively high status in the oommumty A corre 
spending instinct for communal self preservation 
has combined with still less admirable instincts to 
maintain a high status for the technical expert m 
the warlike arts It is sigmiicant of the haphazard 
organisation of the human community that these 
emergency experts concerned with the pathological 
processes of individual or pohtioal life should hold 
a status not generally accorded to those technical 
experts who devote their not mfenor knowledge and 
skill to the daily non pathological processes of a 
modern civilisation 

The British Science Guild has added to its con 
Hiderable public services by publishing the report of 
% committee which has since 1927 been inquiring 
into the functions of the scientific and profes 
bional staffs in the Public Services and Industry 
from the point of view of efficient admimstiation 
and national development * The report is pethaps 
neoessaiily lestricted to conditions m Great Bntain 
and to the special classes of scientific and pro 
fession il staffs which might have been more closely 
desciibed as physicist chemist and engineer classes 
There is no refei ence to the biologist whose claim to 
improved status has been concetied only in patho 
logical emergency —the entomologist for example 
has climbed to power by the ladder of fear which 
served the warnor and the medicine man The 
restnction of the field of survey to particular pro 
feseional classes does little harm but the moet 
superficial knowledge of conditions in Germany and 
the United States suffices to suggest that the other 
restriction should be removed by extending the 
survey to these countries The Engineer who 
became a Bank Vice President is an Amencan 
storv with a moral for the British reader which 
might piofitably be written by the Guild it is far 
more significant than the better known story of 
the engineer who became Federal President If no 
other assault on the British art of improvisation 
araits the fear motive will eventually be effective 
m widening the sphere of influence opened to the 
teohmcal expert When pathological processes are 
sufficiently obviously established in the industrial 
organism the industnal pathologist will be given 
the wide powers which should have been his as a 

* A Report on the SdentiAo and ProfewloiMl SUffs In the Publlo 
ServlcM and industry 1 lepared by the Committee on the Position ol 
the Teohntcal Export In the Public Sorvicefl ai 1 Induetry Pp vt+ 
(London BrtUab Soienoe aulid 1031) U 
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lirecting physiologist, powers wluch are already j 
accorded in the competing industries of other 
‘ountnos I 

The committee indicates its awareness of this 
international contrast in a single sentence “ It can 
hardly be doubted that the contrast admittedly 
e'cisting between the high average modernity of in- 
dustiial plants in America, Germany, and France 
k rl the number of relatively obsolete plants in this 
country, is attributable in no small degree to the 
fact that British technicians in many undertakings 
have been denied the opportunity to influence policy 
to the same extent as in the countries mentioned 

The report surveys the position of the scientihc 
and professional workei in the l(x.al government 
service, the Civil Service, the forces of the Crown, 
and in industry, not from the ]>oint of view of con 
ditions of seivice as affecting the individual, but 
from that of efficiency in the services and m in 
dustry It is concluded that neither in industry 
nor m the pubhc service are the requirements ful 
filled, m every case, for close collaboration on the 
part of the sc lentist or the technologist, the financial 
advisor, and the administrative chief ’ , nor for ‘Ithe 
proper presentation of the various technical, finan¬ 
cial, and other considerations involved in eveiy 
problem, in such a manner that those ultimately 
responsible foi making decisions may l>e put in a 
position to weigh the several considerations in their 
bearing upon questions of general ])ohcy ” The 
local government services are regarded by the 
committee as making better use of their scientific 
and professional staffs than do the other organisa¬ 
tions considered , the Civil Service, with few ex¬ 
ceptions, IS regarded as the least satisfactory part of 
the field surveyecl 

This criticism of the national services is oppor¬ 
tune The provision for the very wide range of 
scientific and technical work now undertaken by the 
State has been subject to intense criticism and in¬ 
vestigation throughout the last few years A sub¬ 
committee of the Committee of Civil Research was 
appointed, in 1926, “ to consider the co ordination 
of research work earned on by or under the Govern¬ 
ment, to report whether any further measures 
should be taken to prevent overlappings to increase 
economy and efficiency, and to promote the appli¬ 
cation of the results obtained ” In a report pub¬ 
lished in 1928 this ‘ Ormsby-Gore sub-committee ’ 
discussed the scientific services of the Government 
from the poi^t of view ofrfunction and organisation 
without including recommendations for their im- 
ptovemmt That recommendations were mode, 
although not published, may be inferred from the 
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report for the year 1928-29 of the Committee of the 
Privy Council for Scientific and Industrial Research 
(“ In due course the sub-committee recommended, 
amongst other thmgs, that *’) 

Tlio recent Treasury committee on the staffs of 
Government scientific estabbshments had before it 
an outhne, submitted by the Institution of Profes¬ 
sional Civil Servants, for the radical reorgamsation 
of scientific pubhc services That committee, how¬ 
ever, stated in its report (1930) that “ The respective 
functions of the establishments within our terms of 
reference have recently been sot out in considerable 
detail in the Report of the Research ("o ordination 
Sub Committee of the Committee of (^ivil Research 
and we have assumed the first part of our terms 
of reference to be an instruction, not to criticise and 
report on those functions, but to take note of them 
as tlie basis of our investigation into the conditions 
of service of the staffs employed The Association 
of Scientihc Workers submitted a generally similar 
scheme of reorganisation in its evidence to the 
Royal Commission on the Civil Service, now sitting 
The Commission, m turn, has declared itself un 
willing to odd to its herculean labours by consider¬ 
ing proposals involving substantial modifications of 
departmental structure 

The British Science Guild s (Committee finds that( 
“ The evidence which has been obtained by us 
shows that; os a general rule, the position of the 
scientific and tei hnical staffs in the Home CWil 
Service is most unsatisfactory, and that, in the 
interests of efficient administration and national 
development, drastic reforms are needed in the 
organisation of many of the civil departments oi 
the Government In order that the scientific a 1 
technical staffs should exercise their function p 1 
perly it is imperative that the position occupied 
the Minister of a civil department should he alte i 
to accord with present day requirements , adP 
further, that the responsibihties of the scientific ano 
technical staffs in relation to the Minister should be 
clearly and specifically prescribed The heads of the 
scientific and technical departments should, it is 
submitted, be colleagues of, and be equal in status 
with, the permanent heads of departments, and not 
subordinates under a secretariat or similar body ” 
The committee then proceeds to make suggestions 
for modernisation of the system 

It may be that this increasing body of construct¬ 
ive criticism 18 misdirected It may be that Sir 
Holberry Mensforth's advice is of greater weight 
It may be that ‘‘ The thing to do with these men is 
to lock them up m a room and feed them through a 
pigeon hole , you must not let them loose m your 
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!>oif[am8ation " But sentence of solitary confine¬ 
ment should be passed only by a balanced, fully 
informed, and fully authoritative tribunal, the 
full-bottomed wig would certainly be, the ))lack cap 
might be, more appropriate head-dress for the 
occasion than are the cap and bells donned by Sir 
Holberry Mensforth 

It is to be regretted that the Ormsby-Gore 
recomraendations, on which the scientific services 
of the State must bo assumed to operate at the 
moment, have not been communicated to the 
scientific world at large, also that a relatively 
large amount of attention has been given and is 
being given to merely subsidiary questions of the 
labels and rewards attached to the conduct of 
the scientific work of the State Examination of 
these matters was urgently necessary, and the 
recommendations of the Carpenter Committee 
are valuable and most welcome contributions to 
economy and efficiency So long, however, os the 
major issue is shirked, so long as those responsible 
for the organisation of scientific work for the State 
fail to take the scientific woild into their confidence, 
so long os full inquiry into the best methods for en¬ 
suring the most economical and effective conduct of 
the technical woik of the State—without undue 
tenderness about departmental structure—is dc 
layed, just so long will improvisation, sometimes 
inspired, contmue to bear its meagre fruit 

The Charm of the Alps 

The High Alps a Natural History of Ice and Snow 
By Dr A E H Tutton Cheaper edition 
Pj} xvn-319-f48 plates (London Kegan 
Paul and Co , Ltd , 1931 ) 10^ net 

R TUTTON’S book is written by a lover of 
mountains for those who desire to know more 
about the ice and snow which they meet on glacier 
expeditions, and about the nature and causes of 
the glaciers themselves The first part of the book 
contains a good popular descnption of the physics 
and chemistry of water, snow, and ice It leads 
naturally to a second part m which snow and ice 
are considered in the mass, as they occur upon 
high mountains This second part includes an 
excellent, and not too long, account T)f the de 
velopment of the theory of glacier movement 
(and interesting information concerning recent 
vanations in mass of the glaciers), and a chapter 
on glacier phenomena—morames, crevasses, and 
lakes—all treated m a simple manner An account 
of Boientifio work upon Mont Blane, and the story" 
of the Mont Blanc observatories, which find place 
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m the third part of the book, might perhaps have 
been more logically placed m the second part 
The story of the Mont Blanc observatories is of 
particular interest, as it is abstracted from an 
account written for the author by M Joseph Vallot 
himself shortly before his death A topographical 
description of the chief mountain groups of the 
Alps miglit perhaps more logically have been 
placed in the third part of the book than in t 
second, which concludes with a brief historical 
sketch of the conquest of the great alpine summits 

Even if the reader had not already been warned 
by the profuse illustrations of mountain scenery 
(more than 150 m numbei, and to be criticised 
only on account of their small size—would that 
they had been larger *), he will find in the second 
part of the book that J)r Tutton s real interest 
and enthusiasm he in mountain exjieditions and, 
particularly, in the views of the mountains which 
they afford In this, Dr Tutton lames on an 
illustrious tradition It is curious how gioat has 
been the attraction of mountains for men of science 
both in Great Britain and abroad H B de 
SauBsui’e’s encouragement of the fii st ascent of Mont 
Blanc in 1786, and bis own ascent in the follow 
ing year, arc well known, but before that ascent 
ho had spent many summers wandering in almost 
unknown alpmo valleys Of our own countrymen, 
Beaufoy (who climbed Mont Blanc a few days 
after Saussure) was a fellow of the Royal Society 
—as, of course, were Sii John Herschel (Breithorn, 
1822) and .1 I) Forbes In later times, one in 
every twenty of the first three hundred members 
of the Alpine (Jlub was, or was to become, a fellow 
of the Royal Society 

Forlxjs’s ‘ Travels in the Alps ’ is as much a 
record of mountain exploration as of his observa¬ 
tions of glacier movement It, and the “ Tour of 
Mont Blanc ’’ (1846), in which he republished the 
account of his expeditions, played a part in the 
development of mountaineering which is difficult 
to exaggerate When Hudson and Kennedy and 
their companions made the ‘ giiideless ’ ascent of 
Mont Blanc from St Gervais, in 1865, they carried 
a map taken out of one or other of these books— 
and that ascent was the true commencement of 
modern mountaineering 

Modem chmbing has developed a technique 
which would scarcely be recognised by the pion¬ 
eers , but Dr Tutton points out with truth the 
cathoho nature of the attraction which mountains 
have for different men If the great ice faces and 
steep ndges which are chrabed to day have their 
wown strong attraction, that does not compete with 
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the equal attractions of a high glacier pass such as 
the Col du G6ant, or of a walk along a valley path 
Scenery is, and must remam, one of the chief 
motives of a mountain walk—whether that be a 
high or a low one , and the author is right where 
he says that the best mountain views are often to 
be obtained from the middle heights 
The tlurd part of Ur Tutton^s book is of value 
and much interest We have our Murrays and 
Baedekers on one hand and our chmbing guide¬ 
books on the other, but here is something novel, 
and differing from both In it Dr Tutton gives 
us an account of some of his own expeditions 
framed as a sort of guide book of glacier passes 
The treatment is topographical, and he has so 
selected his material that all the expeditions are 
withm the compass of a moderate walker, while 
none is dangerous In particular, he is careful to 
mention good view points, and to descnbe the 
views met in the course of the expeditions What 
IS better still, he illustrates those with nis own 
camera It is impossible not to understand and 
feel Dr Tutton’s own enthusiasm for mountain 
scenery when reading this last part of his book , 
and the hook may be recommended not only to 
those who have walked in the Alps and would like 
to know more about the glaciers which they have 
crossed, but also to those who have never been 
there and would like to know wherein the attrac¬ 
tion consists 

Those of UH who have climbed in the Alps are 
often asked to do the impossible—to explam our 
motives There is only one reply—‘‘ Gki and see 
for yourself ” But how is it to be done ? This 
book may perhaps solve the problem for some 
It IS not difficult to select frotn it a senes of ex¬ 
peditions which would comfortably fill a hohday 
and serve as an mtrodiution to the regions above 
the snow line 

Genius-Hunting 

QeneHc Studies of Qemvs Vol 3 The Promise of 
Youth FoUow up Studies of a Thousand Gifted 
Children By Barbara Stoddard Burks, Dortha 
Wilhoms Jensen, Lewis M Terman, assisted by 
Alice M Leahy, Helen Marshall, Mehta H Oden 
Pp xiv + 508 (Stanford XJmversity, Cal 
Stanford Umversity Press , London, Calcutta 
and Sydney George G Harrap and Co , Ltd , 
1930) 21a net 

F we allow one developed ' gemus ’ to 100,000 
children bom (which % a liberal allowance), 
what IS the chance that in the 250,000 Californian 
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children, corresponding to 2 6 adult gemuses, one 
of these will have been picked out m the five or 
SIX hundred gifted children now remaining out 
of those selected m 1921-22 by the fact of their 
intelbgence quotients {/ Q ’s) being 140 or above ? 
Supposing one such should occur, shall we be able 
to differentiate him from the remaining 500 gifted 
children by the surprising record of facts concern¬ 
ing these cluJdren accumulated by Prof Terman 
and his colleagues * We scarcely imagine that a 
Shakespeare, a Beethoven, or a Rembrandt would 
have been associated with a high intelligence 
quotient when six to eight years of age It would 
seem to us that a more fitting title for this work 
would be “An investigation as to whether the 
promise of childhood is fulfilled m adolescence and 
(supposing the investigation can be still earned on) 
m adult life ” 

After all, mtelligence tests are highly correlated 
with examination tests—even if we admit thorn to 
be an advance—but examination testa have not 
been very sucoossful in bnngmg mto the lime-light 
undoubted genius The London County Council 
has to deal with something like a permanent stock 
of half a million children, and annually some 30,000 
may be selected for secondary education , from 
these again, later on, a further selection is made 
for academic training This has been in progress 
for thirty or more years, and a sample of * gifted ' 
children far larger than the Cahforiuan lias been 
followed up and trained Individuals of various 
degrees of real abibty have been recorded and have 
obtained substantial positions in a number of pro¬ 
fessions But will anyone venture to assert that 
a real genius has been netted by these teats ? Yet 
if the tests have been cruder than the Californian 
—which we leave others to settle—they have dealt 
with incomparably greater numbers 

The age differences form one of the majoi diffi¬ 
culties of the whole of the present investigation 
The same tests cannot be wUisfaotanly app^ed to 
children and to adolescents This is well lUns^ 
trated when our authote oosiie to deal with the 
changes dunng six jean m the mtelhgenoe quotient 
of the ‘ gifted * children We find only 38 boys 
and 34 girls re-teited, and when these are divid^ 
into four age groups, we find four out of the total 
eight groups have only 5 to 6 children m them 
Statistically such numbers ore wholly madequate 
if we desire to reach safe conclusions Our authors 
themselves write 

** The age range of the subjects was bo 
no test, mother of mtelhgenoe, aohievemsst^i or 
pmonalitj^, was suitable to all Moreover^ 



May 23, 1931] 


NATURE 


773 


of the limitatioDB of time and funds it was not 
possible m the case of most of the tests to give them 
to all of the subjects to whom they were applicable 
However, in each case, the number test^ is large 
enough to give a fairly reliable sampling To find 
out how a group of a thousand gift^ subjects 
compares with a norm group, it is not necessary 
to t^t all of the thousand By testing a random 
sample of one hundred to two hundred of the 
thousand, we learn almost exactly as much as if 
we had tested all ” (p 9) 

When we remember that the children were 
originally selected as gifted on the basis of a single 
individual test senes, the Stanford-Binet, the 
reasoning cited above seems somewhat obscure 
If a thousand children agree in excess of intelligence 
by a particular tost, it by no means follows that a 
sample of a hundred—and it is occasionally smaller 
—will fairly represent the thousand m a great 
vancty of other characteristics of a markedly 
different nature 

In fact, the diversity of ages, the diversity of 
races, the diversity of tests, and the diversity of 
characters discussed render the results difficult to 
interpret, and make it hard for the reader to find 
his path through the many answers to the many 
questions propounded to children, teachers, and 
parents on a variety of ‘ blanks ’ 

It is, perhaps, idle when a vast task has been 
undertaken and is in part accomplished to suggest 
that it could have been bettor and more economic 
ally earned out otherwise, but it seems to the 
present reviewer that if 1200 children of the same 
age with / Q’s of 140 and upwards and the same 
number of children of the same age with / Q s 
below 100 had l>een selected in 1921 and both senes 
followed up, we should have known more eight 
years later than we actually do, when the control 
senes has not been followed up These numbers 
would have allowed for wastage, and a comparison 
of even HOO of both senes by the aawe intelligence 
test would have been most profitable and far more 
reliable than a test repeated on only 72 of the gifted 
child senes Twenty years after the second testing, 
very little more than an examination of “ Who*a 
Who m Amenca"' would have indicated whether 
any of the ‘ gifted ' or of the mediocre children, 
os judged by pubhc estimation, had reached marked 
distinotion, to say nothing of attaining a claim to 
genius 

The authors of this massive senes of volumes 
set out with the object of ascertaining whether a 
high intelligenoe quotient in childhood was an in¬ 
dication of a possible future adult gemus, and they^ 
saw a double method of ap{M*oachmg the solution 
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of the problejW (i) by following up ^ gifted ^ 
children, that Is, those with a high I Q , and (ii) 
by studying the childhood of several thousand 
individuals oonsidei-ed to be geniuses, and allotting 
them i Q’s 

The method adopted in the latter investigation 
seems to us now, as it did when vol 2 appeared, 
to be little short of perilous The details of the 
childhood of the great are in some cases ample, 
m others sparse But on the basis of these 
haphazardly recorded details, three judges (Prof 
Tcrraan, Miss M A Merrill, and Miss C (\)x, the 
extractor of the biographical data) have, on the 
basis of their knowledge of the characteristic doings 
and sayings of children of high I Q 'h, attempted 
the converse problem and assessed the youthful 
intelligence quotients of the bearers of the earth’s 
great names, and assigned to each of them an / ^ 
which IS on the average upwards of 140—that of 
their gifted (Californian children 

“ The most significant conclusion of the author 
fnamely, Dr (’atherme Cox, the compiler of vol 2] 
18 that the extraordinary genius who achieves the 
highest eniiiionce is also the gifted individual whom 
intelligence tests may discover in childhood The 
converse of this proposition is yet to be proved ” 
(P 23) 

This IS the result of what we term the perilous 
process of assigning I to the childhood of the 
great The actual position of the writers is well 
brought out in the following words 

‘ It seems quite evident ♦ that while any person 
with an IQ m high as 140 fin childhood] may 
have the shecT intelligence requisite for exceptional 
achievement [in adult life], only a very small pro¬ 
portion are likely to possess the total complex of 
mental and personal traits that i ause an mdividual 
to become eminent If it were not that personahty 
traits and other non intellectual aspects of endow¬ 
ment wield an enormous powei to enhance or 
inhibit the individual s use of liis intelligence, 
we might expect m ten oi fifteen years from our 
thousand California gifted children such a crop of 
gomuses as has never before graced the population 
of a single vKtate ” (p 24) 

There is no attempt in the present work to 
measure quantitatively these “ iiersonality traits 
and other non intelloctual osjioctfl of endowment ” 
which enhance or uihibit the use of intelligence 
It 18 , perhaps, reasonable to assume such to exist, 
but it is pure hypothesis to assert that the youthful 
intelligence quotient is a measure of adult intel¬ 
lectual power, and that genius would be apparent 
but for the^e unmeasured and undetermmed 

• Italic* the rc\ lewer h 
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‘ personality trait-s ’ and ‘ non-mtellectual aspecjts 
of endowment ’ If the object of ‘ following up ’ 
la to aacertani these inhibitions, then the wording 
ahould have rtfraineii from dogma, until these 
traits had been discoverwl and measured 

While many readei-s will be most interested m 
the chaptei entitltxi ‘ Re tests of Intelligence ”, 
and particularly in the Summary ’ on pp (11 62, 
a word of warning aecms to be called for While 
in the eight years the ' scores * of a number of chil 
dren have changefl considerably, sometimes up and 
aometiraes down, we have no control senes, and 
therefore no evidence of how in the far mote ex 
tensive group of non gifted children (as judged by 
their / Q ’s) individuals may have nsen If one boy 
among 27 ‘ gifted ’ children < an rise 50 points in 
seven or eight years, is it not possible, nay, moie 
than probable, that among the many thousands of 
‘ non gifted ' children in ('ahfoinia one or more may 
rise even double this amount, and if that State is 
to produce a genius at all in the next twenty years, 
may he not have lieen a child with an / ^ far 
lielow 140 wlien the ‘ gifted * children were Korte<l 
out ^ 

Notwithstanding our doubts as to whether the 
£12,(KK) winch the three volumes of this investiga 
tion have (ost ha\ e been spent to the best advan 
tage, we readily admit the great interest which ever} 
social investigator must take in tlie present volume, 
especially in the later chajiters As a study of 
how far the promise of childhood will be fulfilled 
in adolescence there is a great deal to be learnt 
from the work, only we hold that it would have 
been wise to have kept the frequent discussions on 
genius out of it To approach the problem of 
genius statistically we must deal with a far more 
numerous population, spread over a much wider 
field than those of a few thousand (^abfornian 
children If, against probability a world genius, a 
da Vinci, a Goethe, or a Bach, appears among these 
Californian ‘ gifted ’ children, it will be more a 
startling chance than any contribution to an under 
standing of the origin of genius This point seems 
to bo almost admittotl by the authors themselves 
(p 469), but if this be so, why have they chosen 

Genetic Studies of Genius ’ for the title of thoir 
researches ? Why have they mixed up, m almost 
every thapter, the problem of the origin of genius 
with that of the futuie achievement of bright 
children * 

Lastly, may we add a word of criticism which 
may help the writers in succeeding volumes of 
this onryclopajdic work 1 The treatment is largely 
etatistical, but their statistical technique is often 
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I defective We may illustrate this by one example, 
I that on pp 28-30, where the writers endeavour to 
find from their I Q ratings in 1921-22 and 1927-28 
(on the basis of 54 cases ') the correlation between 
\ I Q 'h in general at a given interval of time They 
have not published their correlation table, so that 
we ourselves cannot attempt to deal with it But 
as they appear to have mixed boys and girls 
with marked sexually differentiated means, the 
correlation will, anyhow determined, be largely 
spunous 

In the next place, the authors state that it was ini 
possible to use the product moment method owing 
to the bizarre form of the correlation table arising 
from the truncating of the general population by the 
selection of ‘ gifted ’ childton Accordingly, they 
suggest three other methods (i) The ‘ tetrachonc * 
method Now, this is based on a normal distnbu 
tion of the data, and could not possibly be applied 
to a truncated quadrant without replacing, which 
the authors have not done (hut might have done), 
the three quadrants truncated (n) By a theory 
as to the regression The means of the gifted 
children alone cannot possibly give, as the writers 
suppose the correlation coefficient m the unselecied 
general population (in) The deduction of the 
correlation from the standard deviation of the 
differences of the two ratings This, if accurately 
applied, should give exactly the same result as the 
proiluet moment metho<i which they have discarded 
at the outset Clearly the authors are unfamiliar 
with the fundamental formulae for measuring 
the influence of selection on correlation We do 
nut believe that much could he learnt by even 
treating the 27 boys and 27 girls independently, but 
if it is worth while attempting this, then surely it 
weie l>ett-ei not to apply three erroneously adopteii 
j processes to heterogeneous material 

The title of this encyclopoMlic social inquiry sug¬ 
gests that the writers originally meant to deal with 
herediturg g( nius There is little about inheritance 
m these volumes But with the first contusion 
of their summary we arc in whole-hearted agree¬ 
ment, for It coincides with much observation of our 
own 

<bfte<l children come predominantly from 
family stocks of decidedly superior intellectual 
endowment and slightly superior physical endow¬ 
ment ’ (p 472) 

Perhaps we may hope that a future volume may 
lie devoted to tlie quantitative development of 
this special topic We trust, if it be so, that the 
need for a control senes will not be overlooked 

Karl Pearson 
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Photoelectric Cells 

Photocells and their Apphcaiton By Dr V K 
Zworykin and Dr E D Wilson Pp xn-209 
(New York John Wiley and Sons, Inc , 
London Chapman and Hall, Ltd , 1930) 
I2s M net 


X T NTTL recently, there was a senous lack of 
- ^ really representative books dealing with the 
theory and practice of the photoelectric and selemum 
cells Happily, this no longer exists, thanks to Dr 
Campbell and Miss Ritchie—whose exhaustive book 
18 already in its second edition—and to Mr Gr P 
Barnard, whose recent treatise on the selenium 
cell, though perhaps not so cntical a survey of the 
subject os It might have been, will certainly be 
regarded as a standard reference work 

It may be said at once that the book under 
review cannot be classed with these Probably 
the authors did not intend that it should be, their 
claim being that the aim of the book is to introduce 
the general public to the modern * electric eye 
and to teach the layman its normal characteristics 
and its special idiosyncrasies 

In spite of the authors’ bobef that the book 
presents an understandable account “ not too 
technical for the untrained man and not too 
shallow for the specialist ”, we would hesitate to 
say that it has achieved its object There are, 
however, certam classes of woikers to whom the 
book will prove of use those interested in the con¬ 
struction of photoelectric cells, and more especially 
sound him engmeers and others concerned with 
the general problem of amplification of photo 
electric currents and with any of the almost endless 
applications 

The first six chapters are devoted chiefly to the 
theory and construction of the gas filled and 
vacuum cells, though the treatment is not so ex 
haustivo as in Dr Campbell and Miss Ritchie’s 
b(X)k A good deal of Chapter u , on general 
theory, seems rather unnecessary Does the reader 
really expect, or want, a chart of the entire spec¬ 
trum of radiant energy, or a description of black 
body radiation extending over several pages, in a 
book of this kmd ? 

Chapter vii is an isolated one entitled “Photo 
conductive and Photovoltaic cells ”, and serves to 
illustrate the main cnticism of the book, that in 
some chapters the treatment is not sufficiently 
thorough for the specialist This chapter, for 
example, introduces ua to the selenium cell (to 
which Mr Barnard devoted 331 jiages), the thalo 
fide cell, and one or two photovoltaic cells, all m 
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nine pages There is scarcely any further refer¬ 
ence to them throughout the book 
^wo chapters (viu and ix ) discuss various photo¬ 
cell circuits and the problem of amplification 
There are short chapters on the use of cells in sound- 
film work, the electrical transmission of pictures, 
and in television In a chapter on miscellaneous 
apphcations, some fifteen illustrations (again very 
condensed) are given of ojierations which the cell 
can perform The last chapter discusses directions 
in which progress may be expected towards the 
discovery of the ideal coll Sovfsral appendices 
are given at the end of the book F C T 


Our Bookshelf 

A Manual of Practical Vertebrate Morphology By 
J T Saunders and S M Manton Pp viu + 
220 (Oxford Clarendon Press , London 
Oxfonl University Press, 1931 ) 15^ net 

This text book of practical work in vertebrate 
morphology covers the course for the first part of 
the Natural Sciences Tripos at Cambridge Its 
contents are as follows First, directions are given 
for the examination and dissection of the following 
types The lamprey, the skate, the whiting, the 
auditory ossicles and swim bladder of the roach, 
the salamander, the central and sympathetic 
nervous system of the frog, the lizard, the grass 
snake, the pigeon, and the brain of the sheep 
The authors have not included an account of a 
general dissection of a mammal, ‘ as many excellent 
accounts of the dissection of the rabbit are easily 
available ” 

The descriptions are good and the dissections are 
well planned The authors have wisely 1*1 framed 
from inserting into these chapters discussions of 
the functions or evolutionary significance of the 
parts displayed, leaving such matters to the theo 
retical text books that must be read in parallel with 
a practical course of this nature But they append, 
after the chapters dealing with the dissections, a 
brief and highly compressed theoretical account of 
the vertebrate nervous system In the reviewer’s 
opinion, it would have lieen wiser to leave this 
also to the theoretical books, where it can be given 
more spacious treatment Finally, there are four 
chapters dealing with the skeleton, in which the 
t 3 rpe system is abandoned and the different regions 
are taken one by one and examined m a great 
variety of ammals 

The book is attractively illustrated and con tarns 
a numbei of useful and original features 

G P W 

Science and Religion a Symposium Ppvu4-175 
(London Gerald Howe, Ltd , 1931 ) 4^ Od net 
If a senes of popular broadcast talks on science 
and religion is to be commended at all, the pubhea 
tion of the talks in pnnt is certainly to be com 
mended, because the wcubar danger of this form 
of instruction is that there should be left upon the 
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mind of the listener a hazy impression, which he 
cannot clear up except by subsequent reading and 
thinking We do not agree with people who write 
to the papers to the effect that those talks are 
unsettling to those who listen to them ‘ The 
conflict between religion and science to use the 
title of a nineteenth century presentation of the 
theme, has long been with us , but these talks 
exemplify the fact that there was never less real 
‘ conflict ’ than there is at the present time Re 
hgion, or rather theology, has more or less adapted 
itself to the view of the universe taken by modern 
science , and the tone of men of science is very 
different from what it inevitably was so long as 
theology adhered to demonstrably impossible pom 
tions 

The contributors to these twelve talks include 
five distinguished men of science, one philosopher, 
and SIX theologians—or, at any rate, churchmen 
We think anyone would agree that these twelve 
chapters are more suitable for careful reading than 
for mere listening, and that, to the intelligent reader, 
they may convey a fairly cleai idea of authoritative 
opimon on the problems discussed He will gather 
also that when it comes to ultimate questions, there 
IS divergence of ojiinion, not only between scientific 
workers and theologians, but also between, let us 
say, physicists and biologists , and he may be re 
minded of the proverbial query as to what is to 
be done when the doctors differ 

AeroiuiuHcal MeieoroUigy By W li Gregg, with 
the collaboration of V (t Andrus, R N (Covert, 
H M Hightman, V E Jakl, D M Little, ¥ W 
Reichelderfer, J A Riley and R H Weight 
man Second edition, revised and enlarged 
Pp XVI+405 (New York The Ronald Press 
Co, 1930) 4 50 dollars 

This revised edition supplies, m a convenient 
form, the kind of meteorological knowledge whuh 
IS reqmretl by the airman The author has since 
1917 l>etn m charge of the Aeronautical Division 
of the United States Weather Bureau, and is an 
acknowledged expert in upper air research There 
are sections contributed by otlier experts on fog, 
'coiling and visibility, ice formation on aircraft, 
weather forecasting, instruments and methods of 
observations, airship meterology, and the Weather 
Bureau Airway Service 

There is a discussion of the relative advantages 
offered by prospective Atlantic air routes and 
an account given of the meteorological conditions 
attendant upon Lindbergh's trails Atlantic flight 
A natural feature of the book is a representation of 
the vanouB meteorological dangers that beset air 
men, like squalls, fog, and ice, and one gathers 
that thunderstorms, for several reasons, should 
be given a wide berth As cloud scenery closely 
concerns the airman, the book is adorned by some 
handsome photographs of clouds The bwk, m 
fact, notwithstanding the amount of technical 
information which it is its purpose to give, is any 
thing but dull reading, and the author shows his 
artistic sense iif some enthusiastic tributes to the 
magnificence of thunder clowls 
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The Place Names of QdUoway their Onpn and 
Meaning Considered By the Right Hon Sir 
Herbert Maxwell Pp xlvi + 278 (Glasgow 
Jackson, Wylie and Co , 1930 ) 21^ net 

The English Place Name Society has introduced to 
a wider public the intense interest and value of a 
scientific study of place-names, especially m areas 
of racial contact The locahty with which Sir 
Herbert Maxwell deals is mrtioularly instructive 
from this point of view The great majonty of 
the place names were originally in the Erse or 
Gaelic dialect No doubt they were perfectly 
mtelligiblo until the introduction of Old Northern 
or Middle English Although they then remained 
unchanged, the ideas which had suggested them 
were forgotten Hence many of them can now be 
uiterpreted only through analogy with distnots 
where Gaehc, Manx, or Welsh are still hving 
languages Some, however, must, in the nature of 
the case, remain unintelligible, perhaps for ever 
Among the Galloway place names are names of 
nvers which, it has been suggested, may belong to 
the language of the aboriginal long he^ed, dark- 
haired population, and have affinities with Basque 
—an interesting suggestion, which unfortunately 
remains nothing more at present The author has 
some interesting and pertinent observations to 
make on the difficulties in the way of adopting the 
latest views on the ethnological problem of Celtic 
settlement The place names of Galloway belong 
to the q Celts, while the neighbouring area of 
Dumfries is Brythonic 

Forged, Anonymous and Suspect Documents By 
Capt Arthur J Quirke Pj) xu + 282 (London 
George Routledge and Sons, Ltd , 1930 ) lISs not 

The public taste for amateur detective literature 
was largely stimulated during the last quarter of 
the mneteenth century, and the one amusing factor 
wtis the unwarranted contempt poured upon the 
Cnmmal Investigation Department at Scotland 
Yard In this book, however, Capt Quirke (hand¬ 
writing analyst to the Department of Justice, to 
the Attorney General, and police headquarters, Irish 
Free State), whilst possibly somewhat patronising 
in bis prefatory attitude to the pohee force, wntes 
not as an amateur but as an official expert, mainly 
for the benefit of the legal profession and the police 
From the mdividuahty of handwriting he proceeds, 
by way of an extendi consideration of analytical 
methods, to the details of matenals and processes, 
arriving eventually at an lUuminatmg exposition 
of the ultra violet rays and the fluorescence test 
The infalhbihty of this test in the detection of 
forgeries, as proclaimed by him, is supported by its 
practical adoption by the Bank of England The 
author emphasises his views that not only are no 
two handwriting indistmguishably alike under test, 
but that this also apphes to any two typewnters, 
even those of the same make and same ago Tlie 
longest and perhaps the most abstruse chapter 
deals with a practical analysis of handwntmg, a 
systematic study of which might prove to be bene¬ 
ficial to the pubhc at large P L M 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return^ nor to correspond lotth 
the writers of, rejected manuscripts intended for this 
or any other part of Naturk No notice is taken 
of anonymous communications ] 

Propagation of Ma^etlc Dlsturbancea along Wires 

It is well known that the meignetisation of a ferro 
magnetic material changes m small steiw (Barkhausen 
effect) We have sliown ^ for a variety of niatenals 
that the sizes of these steps, or sudden changes m 
magnetisation, are mde|)endent of the sizes of the 
crystals of which the matenal is comixised, and 



Flo 1 '-HyfttrnBis loop of Arraco Iron rnaxlinntit tteUl strenstb 
lU gauati 


ooirespond to the sudden levei-sal of the magnetic 
moment of a volume of material of the older of 
lO** 01 lO'* om » 

Wo now find that in many materials those small 
steps in magnetisation occur in groups of such 
size as to bo detectable with a sensitive gal - 
vanomotor This effect for iron is illustrated 
in the accompanying figures Fig 1 sfiows a 
hysteresis loop of Armco iron recorded photo Fiu 

graphically with the fluxmeter recent^ do 
senhed by Haworth ® No discontinuities aie 
apparent here Fig 2 represents the portion of the 
loop lying between the anows shown in Fig 1, 
recorded more slowly with 
greater fluxmeter sensitivity, 
and shows the large steps imder 
consideration Th<^ steps ap 
pear only when the field is 
changed slowly, this is because 
it takes the magnetisation 
several tenths of a second to 
mcrease in any one step, and 
if during that time the held 
strength increased enough to 
set off the next change in mag 
netisation, the steps will not be 
separable While taking Fig 2 
the field strength was changed 
0 2 gauss per minute 

That each such stop in mag 
netisation is composed of a 
gi^t many separate smaller changes is shown in 
3, where the whole record refers to the change 
m magnetisation occurring in one of the steps shown 
m Fig 2 Each sharp point of the record indicates 
one of the small steps or discontinuities discovered by 
Bajkhauson The record was made with the usual 
arrangement • of search coil, amphfier, and oscillo¬ 
graph, used with a slowly and uniformly changing 
ma^etio field strength ^ 

Separate tests have shown us that the change in 
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FlO I —Portion of looD of 
¥ig 1, recorded elowly 


magnetisation corresponding to one of the single steps 
of Fig 2 occurs throughout all sections of the sample, 
except near the ends, where the field is far from 
uniform This fact suggested that the magnetic 
disturbance was transmitted from one part of the 
sample to another by mechanical vibrations produced 
by the sudden change m lengtli accompanying the 
change in magnetisation (mognetostiiction) The 
other way in which the disturbance might be pro 
p£igat^i IS by magnetic influence alone According to 
the latter idea the mcroose m magnetisation occur 
nng at one point incieases the field strength and con 
sequentl^^ tno magnetisation at nearby jKiints To 
distinguish between those two methoils of (iropagation, 
an expenmont was inatle as follows The largo stop 
like changes were made to occiu over almost the whole 
length of the iron wiie as before, but weie prevented 
fiom occur ling m a length of two contimeties in the 
middle b> applying a field there in tlie uppusite 
direction The sudden changes in the two halves of 
the wire were then found to be completely independent 
of each other, oi incoherent, whereas with no back 
field in the mid<lle they were always coherent Since 
elastic waves pass unhindennl through the micidle 
poition and exj^enment showed that no change in 
me^^netisation occurred here, it is concluded that 
purely magnetic processes are responsible for kcwping 
the disturbance going once it is staited 

W<5 have examined similar disturbances in annealed 
iron wires so fine as 0 0017 cm in diameter and found 
that the changes in magnetisation are in much larger 
steps, a single stop accounting for almost the whole 
change from saturation in one direction to saturation 
III the other These lecall the results in hard drawn 
wires imdor tension and toirsion doscnbotl by Proisach * 
and by Sixtus and Tonks * In our own experiments, 
when the diainetor is low than about 0 01 cm , the 




J “Oa< illoBraph record of one of the slnule Rteps of Hir 2 ordinates 

proportlonai to time rate of chanae of inaiznetiBatlon 

sepaiate small Barkhausen disc outimntM s cannot be 
detected oven with an o8cillogra])h lecording fre 
quencies up to 4000 cycles pei second The whole 
change octurs in one step and travels along the wire 
with a speed inversely proportional to the square of 
the diamotei of the? wire This also suggests that the 
magnetic held strength contixils the propagation since 
the rate of dex ay of echly (urivnts vanes inversely as 
the square of the diameter ^ T^ozorth 

J F Dili inokr 

Bell Telephone Laborafones, Inc , 

New Yolk N Y , 

April b 

• Rtv (2) 86, 733 52 , 1930 

« ^t/g Terh Jout, 10 20-32 ,1031 

• Lw Ht I Iho ock.lUo(craph was rrccntly dwrllHHi by A M 
Curtis BfURwwd 8 580 1930 

« Atm dfT Phyg <5), 3 737 99 1929 

• Phv» Utr (2), 86, 144 I , 1030 


The Earth's Thermal History 

Dr j H j Poolk has kindly pointed out to me 
that the reference to the adiabatic gradient of tom 
perature in my previous letter ^ is capable of bein^ 
understocnl to mean that he believes that the adiabatic 
gradient in a liquid heated below would not bo mam 
tamed This was not intended , the inaintenance ol 
tho adiabatic gradient by convection c urronts (oi 
lather, of one exceeding it by the trifling amouni 
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nootled to start and mamtam convection currents) is 
CHsential both to }ii8 views and mine My |>oint was 
simply that excess heat would bo earned up by con 
vection currents, os m the formatum of cumulus clouds 
on a summer day, while a passage in his lettor hod 
HjipeartMi to cost doubt on this 

My own views on the earth’s thermal histoiy have 
undergone some change since iny original critic ism of 
Prof Joly’s theory, and Dr Poole’s theory also differs 
from the original (ho does not appeal to Prof Joly’s 
bodily revolution of the crust to ensure resolidifies 
tion) An important change on both sides has boon 
in the recognition of the importance of the fact that 
the molting yioint gradient m rocks is steet>or than the 
licpiid adiabatic This was fust noticed by Dr L H 
Adams and rediscovered by Dis J H J and H H 
Poole My present views are given in ‘ The Kaith ”, 
second edition, 138 148 

1 have not yet nod (ime to study Di Poole’s papoi “ 
in detail, but it seems to me that its postulates differ 
from the geopliysical problem m two respects The 
oaith IS replaced by a deep vertical column, initially 
solid, with a non conducting bottom My view is 
that the earth was oiigmally fluid throughout, and 
that it could never become solid throughout until such 
upward concentration of radioactive constituents had 
been achieved as to permit complete resolidibcation 
of the rocky shell I think it improbable that the 
excess of the melting jiomt gradient over the houul 
adiabatic persists below a depth of a few huntired 
kilometres, so that the first solidification would be at 
an mlermoiliate tlejith, and the condition at the lower 
boundary of the solid would be contact with a liquid 
in a convective state 

It seems to me that ajiait from thermal consfdera 
tions, there is a fatal defect in all theonos retpnring 
widespread weakness oi fluidity in the lower layer of 
the earth’s rocky shell (tliat is, between 30 km and 3000 
km down) at any recent dat-o Evidence is accumu 
latmg to show that while isostosy is a fust approxima 
tion to the tiuth, it IS not exact Heiskanen’s ellip 
ti( ity of the equator refers to the equipotentittl surface, 
not the solid suiface The coiresponding difference 
between the mean and maxiimim ia<in of the equator 
of the solul, if tile inecpiality is uncompensated, is 
about 0 7 km , if compensated, it would have to bo 
about 20 km , an entirely impossible amount ^ The 
strosses involved m the supjxirt of this ineijualit y must 
be distributed thiough a great depth, peiliaps most 
of the thickness of the shell There are several jneceH 
of evidence tending m a similar direction, one of the 
most striking being the diffoioiices between the moon’s 
moments of inoi tia whic ii must have persisted tlirough 
most of tlio hmtoiy of the earth Tlio recent work 
of the Indian Survey * and that of Dr VoningMeinesz ^ 
constitute others Now, if there hod been any general 
fusion within a few lum<lrod kilometres of the surface 
since those meiiuahties wei^ formed, their pressure 
wcfUld certainly have liisplacod the liquid and restored 
tile isostatic state 

I think we may go aomowliat further than tins It 
is wildly unlikely that the material of the earth, at any 
depth, IS a sufficiently pure substance to have a sharp 
melting point For most geophysical purposes the 
melting point is the temperature at which the material 
acipuies a sutfipiently higli viscosity to prevent con 
vection curreati t but the viscosity must vary con 
tinunusly over ♦ wide range of tem|>oraturo Now, 
m any theory of thermal cycles, after a solidification, 
heat transfer is by conduction and is a slow biunness 
I think that in all such thoonee the variation of tem- 
>>ei*aturo in tiie solid between oyclca is only a few 
degiooa (iBxoept withm, sAy, 60 km of the surface) 
This applies Prof Joly’s original theoiy, to Dr 
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Poole’s raodificiation, and to the various theories that 
Prof Holmes has produced since he abandoned the 
theory of the earth’s thermal history that he had done 
so muc h to establish, and which 1 still consider correct 
in essentials To reconcile any tiieory of cycles with 
the observed imperfection of isostasy therefore re- 
epures that, in the lower layer, the strength of which 
supports the excess Ioa<ls, a change of temperature of 
a TOW degrees corresponds to a change of mechanical 
profioities, from suflicient softness to permit convec¬ 
tion currents, to sufficient stiength to support the 
stresses due t-o ext ess loails, normally of the order of 
200 metres of material, and running up locally to some 
kilometres It seems to me that the necessity of such 
a rapid change m strength with tem|X3rature m a sub 
stance without a shaip melting point is enough by 
itself to render any sinh thef^ry untenable 

HvttoT.n Jeffreys 

St John’s College, Cambiidge 

* Natcrp April IH p £>96 

• Proceedings of the Hou«d Dublin Soevt//. \ol 19, No 32 

' The Earth , p 222 

* Natcre April 18, p 693 

• Oeog Jour April 10*11 


The Determination of Adsorption in Ternary 
Solutions 

A NUMBFK of attempts have been mode to deter 
mine the adsorption of surface active substances from 
solutions containing salts, by the use of the Dibbs’ 
eijuation, in the foiin 

dpId/XB — ” l^a» (1) 

whore dp is the variation of the suifaco tension caused 
by a change dgjjf =/frd loga/j) m the ))otontiBl of the 
substance B ^ The (.omplete equation of Clibbs os 
applied to a ternary system A B S is 

+ 1 + I + dp — 0, (2) 

but if the dividing suifacc up to which the solution is 
supposed to be perfectly homogeneous is defined so 
tliat 1 “ 0, this becomes 

f ^f^ji 1 ndps + dp - 0 (3) 

This equation re<luco8 to (1) when the variation of 
IS negligible m comparison with that of This 
wdl be the cose when the concentration of B is very 
small, but will cease to hold at gieater concentrations 
In dealing with a solution of A and B containing a 
salt S, it IS more convenient in many cases to define 
the dividing surface so that 1\“ 0, when (2) becomes 

Tjd^^-1-T/rd/ij + dp = 0 (4) 

This equation contains two unknown quantities 
and fj, which cannot be evaluated wlien the 
variation of dp for known variations of d>i^ and d>i, has 
been deteimined But the composition of such a 
solution can be vaned m two distinct ways (1) by 
varying the proportions of A and B, kee])ing the 
amount of S constant, (2) by varying the concentra 
tion of S m solvents of fixed composition For any 
given solution w© may thus obtain two equations 

I Adp-A + I'jidMa + dp 0, 

+ 1 B/dpa' 4 dp' = 0, 

referring to variations of the two kinds mentioned, 
and these jiormit the evaluation of Va I'n 

In a binary solution of A and B, the smface excess 
Vb can only be identified with the actual amount of 
B present m the surface layer, when the concentration 
of B is small In concentrated solutions, no method is 
available for determining unambiguously the com¬ 
position of the surface layer 

It 18 evident that in the presence of a salt, which is 
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negatively adsorbed with respect to the other con¬ 
stituents, the method outhned may give a means of 
''^termining the actual comfiosition of the am face 

J ^ measurements of the partial vapour presiAiros 
ft ^^r and alcohol m solutions containing various 
n ^^ntrationa of lithium chloride which have recently 
made in this laboratory by Shaw and Butler * 
provide the data required in these ecpiations Mr 
A D Lees has determined the surface tensions of some 
of th(we solutions in order to test the feasibility of this 
method, and has obtained provisionally the following 
ratios foi 1 (water) ui Ym lithium chloride solutions 
Molar fraction of alcohol 6 4 25 80 

I (»lc )/l (water) 0 3 0 7 14 

The vapour pressure meeisuFoments aie being extendtMi 
to solutions containing a lower proportion of alcohol, 
and it is hoped that eventually results will bo obtained 
for a complete range of solutions 

J A V BinLKR 

The University, Edinburgh, 

Afinl 29 

* For PxampU, Uoard atwl Ktdeal J Chem &oc , 127, 1668, lU^'i 
M ralltuarh /€U pfiusiJinl Chrm , 147, 51, 1030 

« Proc Hoi/ Soc A, 129 510 1030 


Disease In Nature 

Most naturalists would, I think, agiee that wild 
animals have the appeaiance of exuberant health, 
and that it is quite unusual to moot with any obvious 
illness or (liseose But it is a veiy optiimstio m 
feronce that civilised man might achieve the same 
state 

So far as parasitic diseases are corueined, natural 
communities of animals, wheie there is no hygienic 
interfeiente seem to come into a state of equili 
bnum with their parasites which is rarely broken 
through into either the complete destniction of the 

{ larasito or the appearance of an epidemic m the 
lost Anhdall Reid lised to aigiie that human 
infections should be treated m the same way and loft 
alone to do their woist 

A gloat number, however jirobably tlio majonty, 
of the bodily defects which give rise to tlie ‘ sub 
health ’ of human communities are duo not to para 
SI tori but to age Man’s body begiiiH to decay at 
an age which vanes widely in different individualri, 
but decay has generally definitely set m by the time 
a man is thnty Ins lungs are losing their elasticity, 
his aorta is getting hbrous, his respiiatory and cii*cu 
latory mechanisms aie relatively inefficient few 
men can play first class football above thirty By 
forty five even his brain is growing smaller A large 
and increasing part of our population have, therefore, 
bodies which have deteriorated by the natural proc eas 
of ageing, and there is no evidence tliat the enormous 
hygienic and rnotlical advances of the lost hundre<l 
yj^rs have done anything to |>ostpone the effect of age 
^e expectation of life at birth has nearly double<i, 
but for old men it is no greater than it used to bo 
In natural animal tommunitios such age deterio 
rated individuals are eliminated by tlie ordinary 
processes of selection The same would presumably 
n^j>en m man if survival depended on physical 
efficiency Artificial breeding experiments (for ox 
ample, with mollusca) indicate that the possible 
len^h of life is much more than that usually attainecl 
in the wild state The wild populations are, there 
fore, healthy m a way which human populations can 
never hope to achieve It does not seem likely that 
hygienists can do anything very effective m altering 
the tmsues on which injurious agents work, though 
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they can, of course, do much in protecting man from 
such agents Whether the age at which the body 
begins to go downhill w a heritable quality I do not 
know it probably is, for length of life is intensely 
inherited The most likely eugenic procedure seems, 
therefore, to be to selei t for ago at death 

A E Bovcott 

17 Loom Lane, Radlett, 

Herts 

Thk discussions in Nattjup of Ajinl 25 and May 9, 
on tlie occuirenco of disease among animals and 
jilants living undei natural conditions, are of import 
ante from several points of view, both economu and 
scientihc While I <lo not aflmit the validity of the 
reviewer’s distinction between internal predators 
an<i diseases, yet, foi the sake of the argument, we 
can eliminate the huge deatli roll of insects duo to 
insect parasites and still leave a large death loll due 
to diseases 

Baiteiial dist^ast^s are comjnon among insects, 
especially during the larval stage , the larvae of 
Lamellicorn beetles living in the soil being very 
subject to attacks of bacteria In the tiopics many 
Lopidoptera larvte suffei from hik h diseases Eungal 
(hseaseri among irisen ts are common all over the world, 
but more noticeably m tiopical lam forests, where 
they are soinetimes the < hief controlling factor in 
limiting the mimbei's of some insects Economic 
entomologists are familiai with these facts 

Insects attacked by these diseases show all the 
signs of ‘ disintegrative and deteriorative disturb 
ances ” shoitly before ileath By saying that these 
insects are ^ disoaoed ’ I may be “ influenced by human 
prejudices os Mr Maulik contends, but if we use 
the word m < onnexiori with human beings, then it is 
also applicable to other animals No one would ever 
talk ol Nature being ‘diHeasinl* or ‘healthy’, but we 
tan ajiply those teims to animals and plants The 
word ‘ disease ’ is moi-e convenient than the phrase 
“ disturbcxl balance of metabolism ” 

Diseewe among insectH leads to a Hpewly death, 
ami the superficial obseivei only rxotes the active, 
healthy sj)e< imens In npite of the great iiniiortance 
of a collect knowleilgo of the death factors of animals 
and their relative valueH os selective factors, m our 
understanding of natural selection, onl> superficial 
attention, so far, has been given U) this subject 
Among insects the gicatest mortality falls upon the 
eggs and young, perhaps some eighty per cent, and 
the chief death fa< tors are diseases (iiu lading para 
sitism) If we Ignore this fact and base our statistics 
upon the idea that all, oi the greater part, of the 
mortality falls upon the adult, and has selective value, 
we are likely to reach wrong conclusions For this 
reason, if for no other, it w ru cessary to recognise 
diseases (including parasitism) among inse( tH, and 
their overwhelming value os death factors 

F Muir 

Manoa, Warnham, Sussex, 

May 11 


Vegetable Juices as Fixatives 

Since the article on “ A Modified CJoId Uhlonde 
Method for the Demonstration of Nerve Endings ” 
was published by Mr Fie<l W Oaims, of Glasgow,' 
we have been experimenting with vegetable juices, 
other than lemon This communication is intended 
only as a preliminary announcement of the umformly 
satisfactory and constant results that we have ob¬ 
tained with them, and we hope to be able to publish 
an account of our investigations in greater detail soon 
in the Mysore University Journal The following 
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juieos have been employed, both for the purx)OHe of 
ciomonstratuiK the nerve endings and for j^eneral 
histological investigations, with great success Onion 



Fio I —C orpuft lutpum of tlomp«ttc mt flxetl lii onion iuico ainl 
BtnlneU nlth hH;inatox\Itn 



Fig 1 —Nervf ewllnsi In the dlaphraAin of Lon* onion formic 
gold chloride 



FiO 3 —Nerve tndinfft In the interotmUI muaclw of Lorix citric 
formic gold chloride 

juice (Allxxim cfpfi), mango juice, green and unrijie 
(Mang^era iwdtca), tamarind juice, green and un 
nj>o {TamclHndus xndtgpt ), gooseberry juice {Phxl 
anUiu$ tmbU^a ), sour milk (whey) 

Tltree photomicrographs are here reprotlucetl (h igs 
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1, 2, 3) to show the degree of accuracy and detad which 
may be obtained by these new metliods 

In addition to tlie above juioos, we have also used 
uric acid from the urine of the pigeon, and also cowV 
urine, besides citric and formic acids We may on’ 
note here that veget^ible juices with formic acid e/ 

5 per cent formalin separately m certam proportif*i^ 
which we shall announce soon, have also given very 
satisfactory results A Naba\ana Rao 

L S Ramaswamf 

Department of Zoology, 

Central College, Bangalore, 

April 9 

^ QJ A/s, vui 74 part 1, N S No 203 Sept 1030, p 161 


Occurrence of ProtodrIluB tlavocmpitatuB at 
Port Erin 

British Archiannelids are so few m number, and 
their habitilts so bttlo known, that any new observa 
lions on their occurrence are well worth recordmg 

One of the smaller members of the group, Proto 
drtluAf was first token in the adult condition on the 
south coast of Kngland in 1913 ' in a peculiar habitat, 
namely, just below H W neaps under stones embedded 
in fine gravel (pebbles 1 6 mm with larger constitu 
ents) and m the gravel itself in localities where fresh 
water runs into the sea It was later discovered m 
abimdanco m similar habitats —usually accompanied 
by the planonan Procerodea tUvije ( ^Qxmda), the 
isopod Jaera xnarintiy and various Oligochspts and 
Gamniands—at numerous situations on the south and 
west coasts from bxmouth to Woolocombe, near Ilfra 
combe * ® Li June 1929 and April 1930 a careful but 
unsuccessful search * was made for this animal (by 
one of us, J H O , and Miss M K Molyneux) m the 
locality of Port Rnn, m the Isle of Man 

Tlie searcli was continued this year and this mter- 
estmg primitive worm foimd early in April in Port 
Erin Buy on Traie Vane and Spaldnck beaches, in 
habitats similar to those jireviously described * At 
other localities near Port Erm, namely, at Fleshwick 
Bay, Port St Mary (Mill Stream), and Perwick Bay, 
where streams run into tlie sea, Procerodea, Jaera and 
the other normal associates of Protodnltxa wore again 
found,• sometimes m great numbers, but the Archi 
annelid itself was not seen Comment on the apparent 
abaence of Proiodnlua from these localities is of little 
use at present, but a review of the habitats where the 
animal has been taken indicates that the following 
are important factors m detormming the habitat (1) 
stones lymg on fine gravel or coarse sand at about to 
a few feet below the level of H W neaps m (2) situa 
tions remaining at least damp at low tide, (3) the 
proximity of fresh water, and (4) protection from direct 
wave action In view of Pontm’s recent work * on 
Procerodea, an additional factor is probably (5) the 
necessity for a certain concentration of calcium ions 
in the fresh water stream 

The presence of shelving rocks below the H W neap 
zone undoubtedly affords the measure of protection 
from wave action conducive to a Protodnlua habitat, 
while m northern latitudes it is possible that beaches 
exposed to sunshine, as are those of Traie Vane and 
Spaldnck, ore more suitable than others for a member 
of the genus Protodnlua, the centre of distnbution of 
which IB LuBitaman 

The seepage water m which Protodnlua was hvmg 
dn the expos^ beach at Traie Vane was found to vary 
in temperature closely with the air, except just after 
the recession of the tide A temperature so low as 
7 5° C was recorded, but much lower readmgs would 
be obtamable m winter , the salmity showed only 
slight variations, as the fresh water stream was nearly 
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dry(about29to33permilleatpH7 9 to 8 2 (oorreoted), 
A 0 kmdly determmSMl by Mr J R Bruoe), but lower 
Ipalmities would occur after heavy rams On the south 
cooMt of England the annual hem been taken m water 

E luoh was almost fresh ^ 

It is possible, therefore, that Protodnlus may occur 
i suitable habitats as far north as Scotland 
The occurrence of * red head ventral eye spots, 
bifurcate caudal appendages, segmental ciba, and the 
oharactenstio numerous epidermal glands flared by 
Pierantom • define the species as Protodnlus flavocapt- 
tcUua, Uljamn, which, however, attains a larger size 
(lei^ha of 20 mm being common) than that recorded 
by Pierantom 

J H Obton 
H B Moobe 

Manne Biological Station, Port Erin, 

Apnl 16 

^ ‘ KaturI, 91 , pp and 348 , 1918 
• Katiirr, 110, p 674, 1922 
* 44th Ann Bep , Mar Biol 8Ut, Port Erin , 1U31 
• Jour QfSxper Biol. 8, pp 82 04 , 1981 
* Fauna and Klura, Neai^l ,31,B«rlJn, 1008 


Wheat Surplus and its Cause 

Tub comment made by Prof Piaggio m Natubb of 
March 21, upon the address by Sir Arthur Edfhngton, 
cites the famous prophecy by Sir Wilbam Crookes, 
made near the end of the last century, as to the prob 
ablo wheat supply in the future, say tlurty years from 
the time of his address The comment indjoataa that 
the present wheat surplus is duo to the recent advances 
in fixing mtrogen and making new fertilisers Bii 
WiUiam Crookes saw future controlled mtrogen fixa 
tion as the gleam of light amid the murky gloom 
of anticipated short wheat rations While modem 
fertihsers may have had a slight influence m bringing 
about the present flood of wheat, their effect has car 
itainly been a minor one 

* The increase in the world’s wheat production above 
what was anticipated is a complicated problem, but 
the utilisation of new types of meichinery has certainly 
been a dominant factor Sir William Crookes in¬ 
stances eight States of the USA located in a region 
“ so and as to be of mfhutosimal value for food pro¬ 
duction relatively to the whole area ” (with regard 
to tillable land) While he cites but 810,000 acres of 
this large area as devoted to wheat in 1807, we find 
that m 1929, thirty two years later, the wheat land 
of this region had increaa^ to 7,600,000 acres, with a 
production of 100,600,000 bushels This nearly ten¬ 
fold increase, in a region where further mcrease seemed 
impossible, has come about almost entirely because 
of the introduction of power maclunery and the greatly 
increased utilisation of the oombme harvester Other 
regions would tell a similar story Sir William 
Crookes’s dictum was that the world’s average yield 
per acre would have to be increased very matenally 
to make up the impending shortage, and that such an 
increase would necessitate the comparatively abundant 
use of nitrogenous fertilisers luis has not proved 
true 

L R WALriBON 

State College Station, 

Fargo, N Dak 


Origin of SpmrtIhM Towanendii 
From its oharaotenstics and the oircumstancas of 
Its <mgm, Stapf ^ and others have concluded that the 
cord or nee grass, Sparitna Totvnsendtt H and J 
Groves, must have originated on the foreshore of 
Southampton Water as a hybnd between S aUemtflora 
and $tr%cta The only objections to this have beei\ 
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raised on the ground that it is fertile and breeds true 
to type 

Cytologioal study has shown S Toumsendtt to have 
126 chromosomes m its root tipcolls—nearly double the 
highest number previously reported in the Grammefs 
—and its putative parents have been found to have 
70 and 56 respectively Those observations support 
the assumption that S Totvnsendtt is of hybnd ongin 
and, further they explain its fertility and its tnio- 
breeding behaviour It is an allo|>olyploid similar 
to Primula kewnsts and other recent experimentally 
produced plant species 

S altemiflora is generally considered to be on intro¬ 
duced species from America, while S stricta is native 
The hybridisation and chromosome doubling which 
have given nso to S Toumaendtt occurred m Nature, 
without human agency, but yet m such ciroum 
stances as almost to approximate experimental con¬ 
trol iS Townsendii has almost completely eliminated 
its parents wherever it has come mto competition 
with them, and has spread very widely from its 
centre of origin It emphasises the fact that one 
of the results of allopolyploidy is the maintenance 
of hybrid vigour, and is a striking example of the 
sigmficance of hybridisation followed by polyploidy 
m plant evolution, as it seems to rise above the ob¬ 
jections which have caused some authors to hesitate 
in their admittance of full speciho rank to newly 
origmated allopolyploids 

The economic significance of iS Townsendtt has been 
widely disoussod and need not be considered here 

A more complete account of the cytological observa 
tions is being published m Qeneixca 

C Leonard Huskins 

Dept of Botany, 

McGill University, Montreal, 

Mar 26 

I CuriuiBot Mag 168, Tab 9125, 1926 


The Altitude of Bird Migration 

In Natork of April 18, T B Blathwayt records 
a party of egrets observed (through a telescope) 
minting at night, and about five thousand feet up , 
and he asks if there are othei records of a similar 
nature 

In America some valuable material has been 
collected on the altitude of flight, by means of tele¬ 
scopic observations, but in Bn tain and elsewhere 
most of the scanty data have been obtained from 
aeroplanes Chapman ^ collected altitude records 
for 262 bmls crossing the face of the moon, all 
between 1600 ft and 16,100 ft Scott* noted large 
numbers of birds migrating between five and ten 
thousand feet, and Carpenter * recorded birds passing 
over by mght between 1400 ft and 6400 ft , while 
Winkendwerder * compiled a mass of information on 
migration by making telescopic observations 

Memertzhagen,* in a review of the whole subject, 
gives thirty six records of birds above 6000 feet 
(excluding the Amencan work cited above) The 
greatest wtitude for migratory flight known to me is 
that recorded at Dehra Dim, India, where a party 
of geese were accidentally included m a photograpn 
of the sun, these birds were estimated to be flying 
at 29,000 feet • Lammergeiers, godwits, curlews, 
and choughs have been observed above 20,000 feet 
on Everest, and a number of birds (perhaps cranes) 
were noted from an aeroplane at 16,000 feet during 
the War ’ 

There can be little doubt that the mam bulk of 
migration (much of which passes by night) occurs at less 
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than 3000 feet But our knowledge is still far from 
complete, and all who may obtain observations on 
this subject should follow Mr Blathwayt’s example 
by putting the occurrence on record (even if the 
species is not ulentihed) 

T H Harrisson 

Pembroke College, 

Cambridge 

> Auk, 1888, pp 3fl 
■ HtOl NuihmOm Club, 6, pp 97 100 

• Auk, 1006 pp 216 217 

‘ tiuU Wi4€on9tn N U Soe S, pp 97 107 

• IhxM 1920 pp 920 930 

• AWrf Dec 18, 1920, p 870 
’ /bu 1019 p 321 

Ultra-Violet Absorption and Raman Effect for 
Hydrazine 

The ultra violet absorption in hydrazine va|>our, 
N^H 4 (saturation pressure over the hnuid at room 
temperature), consiHtsof five or six nearly equidist^ant 
intensity maxima at about 2326, 2320 2276, 2250, 
2225 A , followed by rontmuous absorption, beginning 
at about 2200 A and extending into the whole quartz 
region ^ The band absorptions are entirely devoid of 
rotation structures at 5 4 A per mm dmporsioii 
To obtain some knowledge about the mechanism 
of dissoc mtion shown at 2200 A , I have also photo 
graphed the Raman spectiuni of the same substance 
using a column of IkiuuI I cm in diameter and 10 cm 
Ill length, irradiatcMl by a suitably filtercid mercury 
arc so that only the radiations at 4047 A and 4369 A 
are effective (details of the expoiiment to bo publisheil 
in the Scientific Paper a of this Institute) ^ 

Two sets of five sharp modified lines are observed 
under low dispersion, simply displaced by the separa 
tion of the two exciting fines, with the following fre 
quoncy shifts from their respective lines of origin 

Ak (cm - •) a, 900 (weak), 1120, 

6 , 3212, 3289, 3339 

The 6 lines are nearly of the same intensity and agree 
very well with the triplet ob 8 er\ed in liquid ammonia 
(NH,) by Daure* and others They represent un 
doubted Iy the internal vibration fiequemcios of the N H 
or NH, group, the l 6 wt one c orrespondmg to the absorp 
turn centre of the 3 m band of ammonia (3337 cm '*) 
Now, Dadieu and Kolilrausch ® interpret Daure’s 
line of lower frec|uen( y, 1070 cm of ammonia as due 
to the single bond vibration in the polymonsecl mole¬ 
cule HjN NHj with quadrivalent nitrogen supposed 
to exist in liquid ammonia If this is true, my 1120 
line IS safely attributed to the N H (single bond) 
vibration in the hydrazine molecule 

Tlio liydrazine used was prepared from the hydrate 
N,H 4 HoO, and the weak line at 900 cm is probably 
due to hydrazine hydrate molecules still romanung 
This point I hope to verify with pur© hydrate, but at 
the moment the substance is rather difficult to obtain 
It IS not difficult to imagine that the N N binding 
18 very much loosened m an excited gaseous state, 
and the 500 cm ^ vibration frequency observe<i m 
ultra violet absorption may arise from this The 
dissociation of liydrazine vapour by 5 6 volt light 
absoiption therefore seems to be effected by the break 
mg of t ho excited molecule in the middle Considering 

the sharpness of the spectrum, the bands preceding 
may be regojcded as a structureless predissociatiou 
8 |)eotnim S Imanishi 

Institute of Physical and 
Chemical Research, Tokyo, 

April 17 

' Set Pap In*t PhvK Chera JUe, 16, 166, 1931 
• CH Aead Sn 188, 61 , 1929 
■ iVtftttfWiM , 18, 151 1930 
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Crystal Structure of Chromium Trloxlde 

Small thin red needles, heavily striated down the 
prism, were prepared by adding concentrated sulphuno 
acid to a cold concentrated solution of potassium 
dichromate The oiystals were sealed up separately 
in thin glass tubes to prevent deliquescence Measure¬ 
ments on an ionisation spectrometer and from'' 
oscillation photographs gave the value of the cell 
size a8a=8 60A,6=473A,c=fi72A, the probable 
error being not greater than dL 1 per cent The density 
given by Groth is 2 73-2 82 and there are therefore 
4 molecules jier coll The axial ratios given by 
NortienskjOld ^ are a b c-1 0 69 0 63 The rela¬ 
tion between his ratios and ours is a 6 o (Wooster) = 
a \b c (NonlenskjOld) The only fewje from which 
ho could obtain the ratio a b sliould have been 
indextMi (230) instead of (120) All the specimens 
which we have examined up to the present are 
mimetic twins on (110), closely simulating hexagonal 
symmetry 

Ionisation ami photographic investigations show 
the following halvings 

(/lA./) when {h f ^) is odd 
{Okl) when I IB o(i(l 

These suggest the space group and tlie 

(o ordinates of the chromiums aie as follows, the 
centre_ of symmetry being taken as origin w, 0, J, 

0, J , i + u, i i - u, } Tile value of u i« 
doubtful, because the intensities are tbsturbed by the 
twinning, and fall off very rapidly, but u is probably 
about f The observed halvings appear to require 
a stiuoturo consisting of tetrahedra of Cr 04 linked 
together m chains parallel to the c axis This would 
explain the cleavages, whith are very well marked 
parallel to this direction and tend to cause the crystal 
to break up mt-o fine noodles 

Th« work will shoitly bo contiuueil at low tern 
peratiuros and publisheil in the Zextachrift fur Kna 
tallographte W A Wooster 

N Wooster 

Mineralogical Laboratoiy, 

Cambridge, 

May 6 

' A > KordouskJiHil Pogo inn Phu m < hem , 114 622 1861 


Deep Focus Earthquakes 

In a letter publisheil in Nature of Mar 28 (p 486), 
Mr F J Hcrase, referring to an earthejuake which was 
registered at Kew Observatory on Fob 20, explained 
briefly liow it was possible to recognise the abnormal 
depth of focus and to make an estimate of this depth 
Confirmation of the deep focus of this earthqueike hat 
now appeared m a Seismological Bulletin issued b> 
the Jesuit Seismological Association of America 

From the fact tliat the primary pulse (or P wave 
reached Kew, Pasadena, and Rivorview almosi 
simultaneously, it is deduced that the epicentre of tht 
earthfmake was in latitude 44° N and longitude 
135° E, about 200 miles from Vlathvostok A( 
every station for whicli the records have been ex 
amined, the inteival between the times of arrival ol 
the F and S waves was abnormally short for the 
distance from the epicentre Moreover, the srnva! 
time at La Paz of P* (^tho honzontal wave wtud 
passes through the eartms central core) is about om 
minute early, and, as La Poz is at an epioentral dis 
tance of about 150°, this early arrival strongly sup 
ports the other evidence for deep focus 

F J W Whipple 

Kew Observatory, 

Riclimond, Surrey, 

April 30 
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TN opening to the public a geophysical exhibition, 
JL and in pubbahing a handb<H)k* which not only 
IS descriptive of the exhibits but also constitutes an 
admu*able hiatoncal r4sum6 of and introduction to 
the study of applied geophysics, the Science Museum, 
South Kensington, has taken an important step 
in promoting the development of this branch of 
science , a step which is particularly appropriate 
at the present moment in view of the growing 
appreciation in Great Britain of the practical value 
of these relatively new methods of exploration 
The exhibition is specially arranged to demonstrate 
the nature of geophysical prospecting operations, 
the various forms of instruments and held equip 
ment employed, and the typos of practical problems 
with which they are capable of dealing Certainly, 
never before in Great Bntain has there been a 
better opportunity for geologists and mining en 
gmeers to familialise themselves with a subject 
which 18 rapidly becoming an important factor 
in the development of the world^s mineral re 
sources 

In the handbook, the four principal geophysical 
methods (magnetic, gravimetric, seismic, and elec¬ 
trical) are dealt with individually In the first 
half of the book, an eminently readable and well- 
balanced historical account is given of these 
methods, with explanations in simple language of 
the general physical principles on which they are 
based Although the literature of applied geo¬ 
physics IS extensive and in many languages, it is 
not readily accessible to the pubbe, but in these 
pages there is ample evidence of an extensive 
research into the development of the various 
methods and regarding the most recent practice 
both in Great Britain and abroad The sane out¬ 
look which IS reflected will do much to dispel any 
misunderstandings which may have arisen m the 
minds of some in consequence of exaggerated claims 
or unduly sceptical opinions regarding geophysical 
methods of exploration that have occasionally 
appeared in print 

It 18 appropriate that an authoritative work 
on this subject should begin by dispelling the 
popular misapprehension that there is some con¬ 
nexion between geophysical exploration and the 
divining rod an instrument which is aptly descnbefl 
on the second page as an unscientific device de¬ 
pending on real or imaginary supernormal facul¬ 
ties possessed by certain individuals'' This 
defimtiou will be in accord with the opinions of 
most geophysicists and geologists The persistence 
of the popular bebef m the divining rod is truly 
remarkable, and it may be of interest to mention 
that in certain of the more remote parts of the 
British Empire the faith in this device for locating 
water is so ingrained that professional diviners are 

• Bonrd ol Education Science Muwam Applied Oeophyulng 
ft Brief Sxirvey of the Development of Apparnttut and MeUioda employed 
in tlie InvesUirnnon of Subterranean Structural f’ondittona and the 
Lwatlon of Mineral depoelt* By (Japt H Shaw, with the awfitance 
olJ McO BnicKahav^ and 8 T Newlnu lS> 101+10 plat** (Loitdon 
HM Htfttlonery Oflloe, 1031 ) 2# not 
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still employed upon the staffs of some government 
departments 

Although the full theory of the several geo¬ 
physical raethotis requires a somewhat specialised 
study, the fundamental principles which underhe 
their applications to the search for mineral deposits 
and to the investigation of geological structures 
are relatively simple, and thus it will be readily 
appreciated that most minerals of economic import¬ 
ance possess some characteristic feature by which 
they may bo distinguished from the bairon rocks 
which enclose them For example, some iron ores 
have distinctive magnetic properties, whilst most 
metalliferous mineral 8 have a relatively high density 
Amongst the latter there are many which are also 
good conductors of electricity , the sulphide ores 
of iron copper, and lead being notable examples 
In the non-metallic group of minerals there are not 
so many outstanebng cases, but advantage may 
sometimes be taken of the low density of certam 
types of coal, and several important discoveries of 
oil are duo to the fact that rock salt also has dis¬ 
tinctive physical properties, namely, a low magnetic 
susceptibility, a relatively high density, and a high 
elasticity In the coastal oilfields of Texas and 
Louisiana, the oil is characteristically associated 
with large plug like masses of salt Although the 
oil cannot he detected directly, it has lieen possible 
to locate these salt domes by geophysical methods, 
and tlms to discover the oil bearing ground Mag¬ 
netic, gravimetric, and seismic methods have all 
been used for this purpose, the success obtained 
by the latter being most remarkable 

The physical properties upon which the magnetic, 
gravimetric, seismic, and electrical methods are 
based are, therefore, those of magnetic suscepti- 
bihty density, elasticity,t and electrical conduc¬ 
tivity Whilst the magnetic and gravimetric 
methods are concerned entirely with naturally 
occurring phenomena (anomalies in the earth s 
normal magnetic and gravitational fields), it is 
apparent that the elastic and electrical pioperties 
of a concealed body are quite inert, except in 
response to an artificial applied stimulus In the 
case of the seismic method, waves are propagated 
in the ground by means of explosive charges which 
are usually buried a few feet below the surface 
The speeds with which these waves travel are 
measured with portable seismometers, and by 
plotting a senes of time distance graphs for each 
explosion, the structural features of an area may 
often be determined with a high degree of accuracy 
In the electrical methods, current is applied to the 
ground, either conductively by means of earthed 
electrodes or inductively by insulated loops of 
wire which are connecteci to a source of alternat¬ 
ing current A search is then made with suitable 

t TIi6 v< locitv t>f propatratlon of a «elei»k w ave through the ground 
ft} Uetennined by the elastic constante and denaitlefl varioua 

geological lornintlons that conBtItute iU path 1 — lathe 

gouentl oxprettfhm of thla rt latlonship 
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instrumenta (potentiometers, search coils, etc ) for 
departures from a normal current distnbution or, 
m the inductive methods, for anomalies in the 
associated magnetic field In favourable circum¬ 
stances, it IS possible in this way to locate the 
positions of conductive deposits lying sev^eral 
hundred feet beneath the surface 

What has been said with regard to mineral 
deposits also applies in pnnoiple to certain rocks 
and geological structures, a detailed knowledge of 
which 18 sometimes required for special purposes, 
such as oilfield exploiation and vanous types of 
engineonng problems Altliough the contrast m 
physical properties between contiguous geological 
formations may not be so marked as between 
mineral deposits and their enclosing rocks, this 
fact 18 often compensated by the difference in scale 
of the two classes of investigation Structural prob¬ 
lems of the type referred to are usually concerned 
with large scale geological features in which a 
relatively small but consistent difference in a 
physical property may afford a satisfactory basis 
for a geophysical survey Thus, the axis of an 
anticline may sometimes be determined from the 
fact that the material which constitutes its core is 
commonly of a somewhat higher density than the 
formations forming its flanks A fault displace¬ 
ment may also be revealed quite clearly by a com¬ 
paratively small difference in the mean magnetic 
susceptibilities of the rocks lying on each side of it 

The second half of the handbook issued by the 
Science Museum is descriptive of the numerous 
exhibits which, until the end of June, Will reraam 
open for inspection there Although the full benefit 
from these pages can scarcely be obtained without 
a visit to South Kensington, the descnptions of the 
instruments are so lucid and well illustrated that 
there is much to learn from them alone The 
historical range covered by the exhibition is very 
wide , m the case of the seismic method even dating 
back to a aeismoscope made m China m a d 132, 
and in the magnetic method to an instrument made 
by Wilham Gilbert in the year 1600 Of equal 
interest, however, and perhaps of greater import¬ 
ance from the point of view of the geophysicist of 
to-day, 18 a senes of modern instruments, several of 
which are of so recent a design that they have not 
previously been seen in public 

Particular attention may be directed to certain 
of these modem mstrumente with which consider¬ 
able expenence has been gamed by the Imperial 
Geophysical Expenraental Survey dunng the past 
two years This Survey, it will be remembered, 
has been conducted m Australia under the joint 
auspices of the British Empire Marketing Board 
and the Commonwealth Government, with the 
special object of testing the four principal geo- 
Mysical methods under a variety of field conditions 
The work of the Survey has now been completed, 
and a full report, under the title “The Pnnoiples 
and Practice of Geophysical Prospecting will be 
available shortly 

In the magnetic sect^ the Schmidt vertical 
variometer occupies an important position, since it 
IS probably the beat known and most extensively 
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used of the more recent types of magnetio field 
instrument It is mtended for quick and accurate 
determmations of the relatively small anomalies in 
the earth’s magnetio field that exist m the neigh 
bourhood of certam types of mineral deposit and 
rook formation, and although well designed to with 
stand vigorous field conditions, it is certainly more 
portable and simple to use than any ordmary survey 
instrument, such as a theodohte or level Expert 
enoe m Australia with two of these magnetometers 
has shown that they are capable of detecting mim 
mum variations in the vertical component of the 
order of lOy (that is, 10’* gauss), and that a careful 
and conscientious person is capable, after half an 
hour’s instruction, of carrying out a complete senes 
of field observations 

In general, it is found that the position of a 
hidden magnetio body or the details of a concealed 
eological structure are revealed most effectively 
y determining the vanations in the vertical com¬ 
ponent of the earth’s magnetio field at a senes of 
points in the area in question, and by plotting the 
results of the survev m the form of Imes (magnetic 
contours) joining all points at which the values of 
the anomaly are the same In Austraha the form 
hues of the Jurassic bedrock over a portion of the 
Victorian brown coal field were studi^ in this way, 
and by a somewhat similar method it was possible 
to delineate a complex system of Tertiary basalt 
flows which lies beneath an alluvial sheet m one 
of the New South Wales goldfields The magnetio 
method has so many applications, and the observa¬ 
tions can be earned out so rapidly and cheaply, 
that it 18 surprising that its importance as an 
auxiliary to geological survey work has received so 
little attention until within the last few years 

Amongst the gravimetnc instruments, the gravity 
^radiometer is one of the most interesting, since 
it IS a comparatively new development s^ially 
designed to comply with the two prmcipal needs 
of the working geophysicist, which are portability 
and speed of operation Advantage hets been taken 
of the fact that the gradient gravity is the primary 
requirement in a gravimetric survey, and that m 
the majority of economic investigations the curva- 
lure values may be neglected without matenally 
impairing the value of the results By ehmm- 
ating the effects of curvature, it has been possible 
to produce an instrument (the gradiometer) m 
which very substantial reductions m the overall 
dimensions and m the free penod of the beam 
have been effected Two of these small balances 
were used m Australia by the Impenal Geo 
physical Ex^nmental Surrey and it was found 
that the gradiometer principle has much to commend 
it Although leas sensitive than the normal type 
of torsion balance these instruments are adequate 
for many practical purposes, and the advantages 
gamed from the ease with which they are trans¬ 
ported to the site of work and mov^ from one 
station to another, and from their moreased speed 
of operation, are so great as to render them pre¬ 
ferable for most surveys where curvature values 
are not essential If curvature effects and a higher 
degree of sensitivity are required, then recotiree must 
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be had to the larger types of instrument that are 
represented m the Exhibition 

In Austraha the principal use of the gradiometers , 
was m determimng the dispositionB and boundaries 
of a concealed portion of the Victonan brown coal 
deposits, and they proved quite elfeotive for the 
purpose One of the instruments used by the Sur¬ 
vey 18 included in the Exhibition and may be com¬ 
part with the most recent model which has been 
made by the Cambndge Instrument Company 
The display of eleotnoal prospecting instruments 
certainly merits special attention, since this appears 
to be the first occasion on which geophysical equij)- 
ment of this kmd has been open to pubhc inspection 
In this connexion it is interesting to recall the follow¬ 
ing statement which appeared in 1927 in a report 
on geophysical surveying by a sub-committee of 
the Committee of Civil Research “ In particular, 
the electncal method has throughout b<^n treated 
as a jealously guarded secret trade process 
In the result, httlo information is available to 
the general scientific world regardmg the methods 
employed the apparatus required, the field 
operations, or the interpretations of results We 
believe that a full disclosure of the scientific 
facts would tend, more than anything else, to stimu¬ 
late the natural development of this method of 
geophysical surve 3 ong, by placing it on a scientific 
footing, similar to that of the gravimetric method ” 
During the past few years, efforts have been 
mode to remedy this position, and it is hoped that 
the forthcommg report of the Imperial Geophysical 
Experimental Survey will be found to assist in 


this direction to a substantial extent Electnoal 
methods were used in many parts of Austraha, and 
several of the instruments which were developed 
and used by the Survey are to be seen at the Science 
Museum, with examples of the latest patterns which 
have resulted from the field experience gamed 
during those investigations Amongst these ore 
the standard types of equipment usecl in the well- 
established equipotontial hne and spontaneous 
polarisation methods, and the Bieler-Watson double 
coil, with which inductive fields are investigated, 
and the ratiometer apparatus which was described 
in Natukk of Jan 3, 1931, p 37, are also to be 
seen A further exhiliit is the * Megger ' earth 
testiir, which is now being used extensively m 
connexion with earth resistivity surveys 

It 18 noteworthy that although the foundations 
of these four principal geophysical methods b® 
predominantly to the credit of pure research workers 
in Great Britain, the development of their practical 
applications is largely due to foreign enterprise, 
mostly on the Ointment and within the last ten 
years m particular Although wo must admit a 
serious lag m this important phase of the work, 
considerable satisfaction is to bo derived from the 
ample evidence afforded in the JScience Museum of 
the fruitful activity now being displayed by British 
geophysicists and instrument manufacturers It is 
also gratifying to know that this Exhibition is not 
the only step being taken m responsible quarters to 
ensure tliat the science of apphed geophysics shall 
contmuo to be developed m (Jreat Bntam along 
progressive lines A Broughton Edge 


Ultra-Penetratmg Rays * 

By Prof H Gbigbr, Tubingen 


4B0UT twenty years ago we first noted the 
presence of a y-type radiation of high pene 
trabihty, probably of cosmic origin, passing through 
the atmosphere The first fundamental expenments 
earned out by Hess and improved on by Koihi)rst©r, 
m which an air-tight electrometer rostered the 
ionisation current at different altitudes, showed us 
that the current mcreased with the altitude , at 
not more than a few thousand metres the current 
was several times larger than at sea-level These 
results indicated the presence of an extremely 
penetrating radiation, wmoh seemed to be markedly 
absorbed by the atmosphere above us Great 
difficulties were met with in studying the nature of 
this remarkable radiation, due principally to its 
extremely weak intensity, high penetrability, and 
lack of properties affect^ bv external influences 
Our knowledge progressed slowly, and only after 
many years m experimentation "were we able to 
say that tile penetrability is about ten times greater 
than the bird y-vsyB of radium, and that the 
idnisation m air at sea-level is shghtly more than 
1 ion per second per cubic centimetre We were 
able to add that in the explorable regions of the 
itmoephere the radiation was diffuse, and, further, 
there seemed to be no relation to the daily moVe- 
f Opffiteg of ft dlftcuiftlon at the Roiral Sodety on May U . 
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ment of the sun Even at the present time, we 
cannot say with certainty that the variations ob¬ 
served in the intensity of the ladiation are wholly 
of atmospheric origin or partly an intrinsic property 
The doubtful ongin and nature of this radiation 
continued to occupy our attention The old ex¬ 
perimental metho(t had been exhausted and new 
ones had to be evolved to insure a better under¬ 
standing of the problem During the past few 
years, we have progressed m two directions, namely, 
along electrometric hnes by the improvement of the 
registration and the application of high pressure 
chambers, and by the method of electron counting 
In the pressure chamber the degree of ionisation 
product m the gas by the ultra-radiation is 
measured, while m the tube electron counter the 
high velocity electrons coupled with the ultra- 
radiation are remstered singly 

The results obtamed with these methods, in so 
far as they promise to aid in solving the problem, 
are ^scussed below Three expenmental categories 
are apparent absorption measurements and the 
determination from the absorption coefficient of 
the energy of the radiation quantum , further, the 
oomcidenoe measurements &om which range and 
other properties of such high energv electrons, which 
are associated, if not identical, with ultra-radiation, 
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can be studied , the last, which on further develop 
ment will probably give us the important data, 
embraces those effects taking place at the boundary 
of two adjacent media 

The principal aspect of the first of the above 
divisions 18 the hardest component of the complex 
ultra radiation Detailed knowledge is necessary 
here in order to analyse the complex absorption curve 
With the aid of well known formulae, a knowledge of 
the coefficient of absorption enables us to determine 
the highest energy quantum The extremely thick 
layers of material necessary to reduce the intensity 
of the hanl component of radiation to a small 
fraction thereof are scarcely available, but we may 
well use the great depths of water m certain lakes 
Regener has oxtenderl the noteworthy absorption 
expenraent of Millikan and otheis by lowering his 
apparatus successively to depths (if 23fi m in Lake 
Constance The essentials of the apparatus are a 
pressure chamlier with quartz fibre electrometer 
attached, where the deflections aie photographically 
recorded every half hour by the automatic illumina 
tion of the quartz fibre At the gieatost depths, 
where the ionisation was smallest, the successive 
half hour records wore close to one another and 
the registration could, therefore, be continued for 
days at a time , but at the surface of the lake, the 
ionisation was so large that the quaitz fibre com 
pleted its run in about hve hours 

By another senes of experiments, Regener re 
placed the ionisation chamber b) an electron 
counting tube, the record in this case being made 
by a small adding machine The sums registered 
were recorded every hour photographically on a 
slowly rotating nlate On the surface, such a 
counter registered al>out 8000 electrons an hour, 
but at the depth of 236 m only 13 , the residual 
effect of 600 particles per hour is, of course, sub 
tracted from the above Both methods gave the 
same absorption curve, and showed, especially for 
the hardest component, which practically alone is 
present at depths from 80 m to 236 m , an ab¬ 
sorption coefficient of 0 020 per metre water In 
other words, a thickness of 35 m water is necessary 
to absorb half of this radiation, which on the 
Klein Nishina formula gives a wave length of 
0 63 X 10 cm 

A completely different view of the nature of 
ultra radiation was the result of a second senes 
of experiments, in which the coincidences of two 
neighbouring tube counters were observed In 
this fundamental work of Bothe and Kolh6rster, 
which was later extended by Rossi, two counters 
were mounted, one about 6 cm above the other 
Simultaneous photographic registration showed 
that quite a number of impulses occurred in both 
counters at the same time It is difficult to explain 
this phenomenon other than by the presence of 
fast electrons which pass through botn counters 
In general, one would expect the presence of fast 
electrons associated with such penetrating radiation, 
however, the penetrating power of these electrons 
was of a vei^ high ordet* practically as high as that 
of the ultra-radiation itself This was ol^rved by 
placing ^ block of gold 4 cm thick between both 
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counters , in this block only about 25 per cent ol 
the radiation was absorbed 

Regarding these experiments alone, one cannot 
help thinking that ultra-radlation is not of a wave 
nature, but consists rather of high velocity electrons 
This, indeed, was the general conclusion arrived at 
by Bothe and Kolhtuster 

Be that as it may, it is necessary to mtensify 
all experimental methods to determine further 
the nature and properties of such ultra electrons 
Heidecke, in Tiibingen, took steps in this direction , 
he measured tlie scattering of these electrons 
oocurnng in their passage through matter With 
the aid of two counting tulies (A and C), 21 cm 
apart vertically, he observed the coincidences which 
indicated the |>assage of ultra electrons through 
the spherical angle defined by both tube counters 
If a third tube counter B were so placed that the 
horizontal axes of all three were parallel and all 
in the same vertical plane, one would expect the 
middle tube to count simultaneously with the co 
incidences of the outer tubes (triple comcidonce) 
To a large extent this was observed On moving 
the lowest tube C horizontally parallel to its original 
position, the expected reduction in the numbei 
of triple coincidences was observed In certair 
positions of Cy an increase rather than a reduction 
in the number of triple coincidences was observed 
when a 5 cm lead plate was placed between B and 
C This can lie explained by the scattenng of a 
number of electrons by the lead which were 
roistered by the tube C in its new position , thu 
effect can scarcely be accounted for without 
scattenng 

Wo can now discuss the third group of expen 
ments, which deal with transition effects Hoff 
mann, Steinke, Myssowsky, and others have founc 
that by the passage of ultra radiation from on< 
medium into another, absorption peculiarities tak( 
place For example, on passing from a less dens< 
medium, such as aluminium, to a more densi 
medium, such as lead, the radiation is more highlj 
absorbed in the first stages of transition m th< 
second medium One is led to believe that th( 
passage of the ultra-rodiation through the bghtei 
element results in the emission of soft secondary 
radiation Steinke, with an extremely sensitivf 
compensation method, in which a Hoffman electro 
meter served os null instrument, could show thai 
on placing an alummium plate in the path o 
the rays the intensity of ionisation was Increasec 
instead of diminished 

In my laboratory, similar experiments were als( 
earned out, but with tube counters In one o 
these studies, a 5 cm thickness of lead and ar 
equal thickness of aluminium were so placed thai 
the ultra-radiEtion passed first through the leac 
and then through the alummium before entering 
the counter After first determining the numbei 
of electrons m a given interval of tune, the measure 
ments were repeated with the plates reversed 
interchanging the plates the absorption should hav( 
been the same, and a possible secondary radiatioi 
would have been noticed if it did not aooidentaU^ 
occur with equal intensity m both metola Tlu 
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experiments, in fact, showed that with aluminium 
facing the tube counter, 6 per cent more electrons 
were recorded than in the reverse case A portion 
at least of the secondary radiation thus consists of 
fast electrons By varying the plate thickness as 
well as material, the penetrating power of such 
secondary electrons could be determined In the 
three substances investigated the range was ap¬ 
proximately inversely proportional to the density 
and amounted m alumimum to about 4 cm These 
electrons, when compared with the ultra electrons, 
are extremely weak, yet of greater energy than those 
inherent in radioactive processes 
It IS not easy to interpret the origin of theac 
observed electrons To take them for Compton 
electrons is scarcely permissible, for then their low 
and limited energy content cannot be explained 
furthermore, the slow electrons actually observed 
would then need to travel nearly perpendicularly 
to the direction of the ultra radiation, which is 
contrary to experiment On the othti hand, should 
the nature of the ultra-radiation be electronic, we 
are led to explain the secondary ladiation as 


due to ‘ branching \ that is, the collision of ultra- 
electrons with the electrons of the filter substance 
The argument against the second view is similar 
to that given previously In both cases, whether 
of wave nature or electronic, we should expet*t the 
presence of electrons tho energy of which vanes and 
reaches a maximum comparable to that of the 
ultra particles themselves 

We might further conceive the secondary radia¬ 
tion to be of nuclear origin, but the principal diffi¬ 
culty therein is the experimental fact that the 
electrons emitted from paraffin, lea<i, aiul aluminium 
have approximately the same energy content , m 
addition, observations indicate that the electrons 
travel chiefly in the prchmmarv direction 

Only by regarding the ultra radiation as made 
up of material pai tides such as protons with the 
energy of an ultra quantum, does it seem possible 
to interpret the secondary ladiation oxjienments 
The secondary radiation corresponds to the S rays 
libeiated by a rays Following Rutherford, one can 
probably understand tho energy of the accelerated 
electrons as corresponding to the observed range 


Obituary 


Prof J Lorrain Smith, F R S 

J AMES LORRAIN SMITH was born on Aug 21, 
1862, the son of the Rev Walter Smith, of Half 
morton, Dumfriesshire He died m Edinburgh on 
April 18 As an undergraduate m Edinburgh he 
achieved considerable distmction in philosophy, and 
this early training had its influence on ail his sub 
sequent work and behaviour After he took to 
medicine and had qualified m 1889, he spent some 
years working at Oxford, Cambndge, Strasbourg, 
and Copenhagen, mostly on physiological problems 
and in association with J S Haldane He then 
went to Belfast as lecturer and afterwards professor 
of pathology, in 1904 to Manchester, when tho com 
buied chair was split into pathology and bocteno 
RRd finally, m 1912, to Edinburgh as the first 
professor of pathology who hod no duties as a 
climcal physician 

Lorram Smith was an all round pathologist and, 
with his own hands or through his assistants, he 
worked at a vanety of problems He will be 
remembered chiefly for two investigations His 
early work with Haldane on haemoglobin and its 
relation to carbon monoxide led to the first practi 
cable method of determining in man the volume 
of the blood and the total quantity of circulating 
hfismo^lobm In Belfast he applied this to^the 
investigation of human anaemias, and found that 
In chlorosis, then common amon^ young women, 
the anaemia was due to the dilution of the blood 
with an excess of plasma without any real deficiency 
in the haemoglobm , in pernicious anaemia, on the 
other hand, he showed that there was a substantial 
shortage of haemoglobm whether the blood volume 
Was normal or increased This conception of the 
pneBoe as a plethora was quite novel, mdeed, the 
possibilitv of^Buoh a condition In man had come to be 
gravely doubted as the result of the failure of the 
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attempts which had been made to establish it 
experimentally Why the water in the body should 
be distributeci in such an abnormal way has never 
been explained, and under miKlerii conditions the 
disease is practically unknown 

In Manchester, Smith liecame intei'ested in fats 
and lipoids, and, in conjunction with Mair, devised 
two histological methods which have been taken 
into general use—tho Nile blue sulphate stain for 
neutral fats and fatty acids, and the improvement 
and adaptation of Weigert’s bichromate hajmatoxy- 
lin process to tissue lipoids, m which he collaborate 
fruitfully with his chemical colleague, J F Thorpe 
He also did sound work on the supposed toxicity 
of expired air, oxygen poisoning, typhoid fever in 
Belfast, trench foot, and other topics 

Outside his laboratory, Smith was for thirty 
years one of the best known and best liked figures 
in Bntish pathology He took a prominent part 
in the foundation of the Pathological Society of 
Great Britain and Ireland in 1906 and of the 
Pathological and Bacteriological Laboratory As¬ 
sistants' Association m 1912—two complementary 
organisations which have made a great difference 
to professional pathologists and their tochmeal 
assistants During a period of development m 
which pathology passed from being an appendage 
of cUmcal medicine to an independent status, his 
influence was always for the good 

Pathology occupies rather an awkward border¬ 
line between science and technology , some patho¬ 
logists ore at heart medical men, some are biologists 
Smith was essentially a nhilosopher and a biologist 
and he contmually aimed at findmg a working com¬ 
promise between his outlook and the practical 
requirements of a sound medical education Many 
of us will gratefully recollect his kindly encouraTO- 
meat of young people and his constant fnendly 
cheerfulness A E B 
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Db T V Babkkr 

Thk death of Lh- T V Baurker on April 15 after 
a short illness, at the early ago of fifty years, is 
a senous loss to the study of crystallography m 
Great Britain Bom in 1881, at L^ham in J^nca- 
shire, lie went up from Kirkhara Grammar School 
to Exeter College, Oxford While studying chem- 
istry as an undergraduate, he came under the 
influence of Sir Henry Miers, then professor of 
mineralogy at Oxford, and acquired an enthusiastic 
love for crystals which inspired him throughout his 
life He also studied m Munich under Prof Groth 
Hh election to a semor demyship at Magdalen in 
1905 enabled him to devote himself to research, 
first in Oxford and afterwards in Russia 

Barker’s earlier work was concerned with the 
regular growth, in parallel position, of crystals of 
numerous soluble salts upon mmorals and upon one 
another, and with its bearing upon isomorphism 
and similanty of structure , and led to the lecogni 
tion of the importance of molecular volume and of 
‘ topic axes ’ in relation to such parallel growth 
Many of those results have since been confirmed by 
the evidence of X rays 

Later on, Barker worked for a time in St Peters¬ 
burg, os a pupil of Prof Fedorov, with whom he 
oollahKirated in the pubbcation of his monumental 
work, “ Dos Knstallreich ”, a dictionary of the 
forma of aU the crystals so far desenbed, by means 
of which any substance included m it might be 
recognised from the measurement of its crystals 
(‘ crystallochomical analysis ’) The method was, 
however, complicated and required an amount of 
specialised knowledge whicii prevented its general 
use, and after his return to Oxford in 1909, Barker 
devoted his attention to devising a simpler method 
of classification His book, Systematic Crystallo¬ 
graphy ”, published last year, described the prin¬ 
ciples on which ho propos^ that a new dictionary 
of the crystal kingdom should be constructed, and 


it IS much to be regretted that he did not live 
to supervise the execution of his pro}ect In this 
connexion he also pubhshed, in 1922, a book on 
” Graphical and Tabular Methods m Crystallo¬ 
graphy ”, with the view of simplifying and shorten¬ 
ing the operations of measuring and describing 
crystal forms 

At Oxford, Barker was successively demonstrator 
in mineralogy and University lecturer, and after¬ 
wards reader, m chemical cr 3 r 8 tallography, while 
he held a research fellowship at Brasenose College 
His lectures and classes did much to encourage the 
study of crystals among undergraduates, and he 
also endeavoured, by vacation courses to school¬ 
masters, to awaken an mterost m the subject m 
schools During the last few years he hod b^n led 
to take up administrative work, and since 1929 the 
increasing work of the University Chest, of which 
he hod become secretary, hod claimed his whole time 
He will be greatly missed on many University boards, 
os well as by his many scientific friends and col¬ 
leagues in Oxford and elsewhere H L B 


We regret to announce the following deaths 

Dr Thomas Ashby, who was director of the British 
School at Romo from 1906 until 1926, and an authonty 
on the archeBolo^ of Rome, aged fifty seven years 
Prof J E Edwards, prmctpal and professor of 
mathematics and physics at Queen’s College, London, 
author of well known text books on the calculus, on 
16, aged seventy seven years 
Prof T R Glynn, emeritus professor of medicme 
in the University of Liverpool, on May 12, aged 
ninety years 

Liout Col H T Morshead, Director of the Burma 
Circle, Survey of India, who was a member of the 
expeditions to Mount Everest m 1921 and 1922, on 
May 17, ^ed forty eight years 

Mr F P Sprent, assistant keeper of prmted books 
m the British Museum and author of many works on 
cartography, on May 16, aged forty-six years 


News and Views. 


Thk Prime Mmistei’s announcement in Parliament 
upon the future policy of airship development gave 
little cause for surprise, and must presumably be re 
oeived m the spirit of half a loaf being better than 
none The (lovemmont was faced with throe courses 
of action (1) To continue on a programme of new 
itfups, carrying on the development as experience 
dictates, (2) to tease entirely, disposmg of RlOO, 
turning the Canhngton works to other uses, and 
terminating our responsibilities to the authonties who 
erected the various colonial mooring masts as best we 
can , (3) to recondition the existing airship, and find 
sufficient money to allow a 1 uni ted experimentation 
to proceed along lines that the Simon inquiry and the 
Aeronautical Research Committee have suggested 
The Government has chosen the last course, stating 
that it hopes that the use of the ship will serve to 
BUpplement,^ the mode^ experiments already made, 
will keep together a smefll nucleus of trained men, and 
will ad<l its quota to the relieving of the local un 
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oraploymont pioblem It is estimated that sums of 
£120,000, £130,000, and £140,000 should be sufficient 
for this during the next three financial years It is 
hoped that the various Governments oonoemed will 
agree to mamtam their own airship stations where in 
existence 

So far as it goes, there can be no objection to this 
scheme, but it is obvious that neither m the Prune 
Munster’s statement nor the subsequent debate is 
there any recogmtion of the fact that there is any 
necessity to ensure the continuation of scientific 
thought upon the broad problems of future develop¬ 
ment That a select company of airship builders anck 
operators will be mamtam^ was stieased several 
times, but the fact that without a new building pro¬ 
gramme there will be no deai^ stafit kept together 
appears to have been entirely overlooked It is an 
open secret that the designers of both of the ships have* 
already been practically daipersed, owing^to the lack 




May 23, 1931] 


NATURE 


789 


co&iintuty m the building programme, and this 
further three years* interval will certainly serve to 
eet the seal upon this unfortunate state of affairs 
Further, a suggestion that a scientific airship man 
should sit upon the Air Council m order to preserve 
contact with the experimenters at Cardington, and so 
^eep the broader outlook of policy alive, was received 
by the Under Secretary of State for Air with the re¬ 
markable statement that “ It is rarely the case that a 
soientido expert is an efficient administrator’* Mr 
Montagu’s opinion is singularly at variance with that 
of the rest of the aeronautical world It is no mere 
pohte phrase, but a literal fact, that adnuration of 
the adrnmistration of aeronautical scientific research 
in Great Britain is world wide Mr Montagu should 
make use of a press cutting agency, or even mamtam 
a closer {lersonal touch with the scientific men m his 
own departments 

A LEOTtmE upon a type of airship that does not 
need gasbags and fabric envelope was given by Mr 
Carl Fntsche, president of the Aircraft Corporation of 
Detroit, before the Royal Aeronautical Society on 
May 14 This company has already built, and oper 
ated for two years, a small ‘ metal clad * airship of 
202,200 cubic feet capacity, which earned a useful load 
of 1300 lb , in addition to fuel, oil, ballast, etc , at 
VO-nules i>or hour top speed It is filled with helium 
and has a remarkably low diffusion loss of only 12 lb 
of lift for every twenty four hours This is principally 
due to the impermeability of the metal skin, the use of 
which iH made possible by a special system of riveting 
the joints, which is really an mgeiuous adaptation of 
the pnnciple of sewing with wire This not only makes 
a gas tight joint xiossible, but very considerably re 
duces the labour and time needed for erection Com 
pared with RIOO^ using helium, a metal clad ship 
could carry an estimated load of 10,000 lb more, with 
600 h p less m engme power A part of the lecture was 
devoted to a detailed estimation of the costs of working 
an Atlantic service with these airshixis Given a pas 
senger fare of £180 and a mail subvention of £2 
per mile, it was suggested that an air hue could bo run 
at a profit of twenty per cent a year This was pro 
visional upon the ships being built and operated by an 
international company, with sufficient freedom from 
political restrictions to allow them to utilise their 
carrying capacity to the best advantage 

Thb Annual Report of the Council of Management 
presented to the members of the Bntisli Science Guild 
at the general meeting on May 12 illustrates the unique 
place occupied by the Guild m the national life of 
Great Bn tain, cmd the valuable services it is rendenng 
m promotmg effective contact between science and 
the general life of the community The value of the 
“ Catalogue of Bntish Scientific «md Techmeal Books ” 
prepared by the Guild is beat attested by the publica¬ 
tion of a third edition m September 1030 Its educa 
tional work is represented by the Norman Lockyer 
Lecture on Soienoe and Modem Industry delivered 
by Sir William Pope, and the Alexander Pedler lecture 
bn “ Science Disoipbne ”, delivered by Lieut Col Sir 
David Pram, both of which received wide notice in 
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the press Changes of officers dunng the year ore 
recorded in the resignations of Lieut -Col W A J 
O’Meara from the office of hon secretary, and of Sir 
John Young from the chairmanship of the finance 
committee, and the appointment of Major A G 
Church as organising secretary 

A VALUABLE result of the non political and national 
structure of the Guild is its ability to moke authonta 
live representations on matters of public interest m 
which scientific considerations are involved Two 
instances of such representations are referred to in the 
Report, the first being the Memorandum of Evidence 
submitted by the Guild m June 1930 to the Royal 
Commission on the Cml Sei vice The memorimdum, 
which 18 printed in full m the Report, stresses the 
importfuice of the techmeal factor in many modem 
problems, and urges the necessity of remodelhng the 
orgamsation of departments of State on the type 
adopted in x'regressive industrial concerns The 
Guild considers that the time is njie for a simplified 
etnioture of the teclinical services, and the memoran¬ 
dum enunciates the principles essential for efficient 
administration, and urges that the heads of the larger 
and more important professional, scientific, and tech¬ 
meal departments should be given full admimstrative 
status The chief defect in the orgamsation and 
structure of the Civil Service lies in the donunaut 
influence of officers of the a<lmini8trativo and clerical 
groups An apiiendix to the memorandum outlmes 
tho factors responsible for the present unsatisfactory 
position of the ‘ exx)ert ’ group m the Civil Service 
In ,Tanuary 1931, the Coimcil of tho Guild adopted 
an exhaustive roxK>rt on tho scientific and professional 
staffs m the public services and industry, which has 
been widely circulatetl and to which statement the 
non x>ohtic^ and i-epn^sentative character of the 
Guild lends great authority Tho rex>ort is dealt with 
m our leadmg article this week 

In his presidential atldross to members of the Giuld 
at the annual meeting, the Right Hon Sir Samuel 
Hoare, M P , referred to the more ambitious pro 
gramme ux>oa wluch the Guild is anxious to embark 
In additon to the contemplated investigation of the 
potentialities of existing mduatriea and the effect of 
the proi>er apphcation of science ux>on them, which 
would indicate how far reactionary influences, cither 
of Government, employers, or trade unions, are im- 
Xieding development, Sir Samuel Hoare urged the 
imxxirtance of a scientific study of the disarmament 
question The mam problem of disarmament, and 
by for the most difficult, is that of the now weax>on8 
of warfare and the method of their control The 
relation of science and the attitude of scientific 
workers to gas warfare and other new forms of war¬ 
fare require investigation by men of soienoe as well as 
by xwhticiaua and the general staffs Politicians in 
particular need a scientific opimon upon these subjects 
for the Geneva Conference in 1932 If dunng the next 
six months the Guild can produce a rex>ort ux>on such 
questions, it will be doing most useful work in educating 
public opinion and m mvestigatmg a cntioal asx>eot 
of the most prominent question in foreign x>olitics m 
the immediate future • 
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Thb philosophical faculty of the University of 
Berlin has conferred upon Prof R W Wood, of the 
Johns Hopkins University, Baltirnore, the degree of 
Doctor of Philosophy (hmwns caum) This is the 
highest honour which the faculty has in its power to 
give, and is a recognition of Prof Wootl’s contribu 
tiona to physical optics In announcing the award, 
Prof Jaeger, the dean of the faculty, singled out as 
of particular importance Prof Wood's researches on 
the resonance radiation of gases and vapours These 
have certainly calle<l for the exercise of the utmost 
experimental skill, and although initially conceived 
and carneil out at a time when our knowledge of the 
structure of atoms and itKilecules was practically 
nothing by current standards, liave contnbuted in 
no small ilogree, and continue to contribute, to our 
present ideas on ‘ the exact nature of the pioce of 
machinery which we call the molecule ”, to use Prof 
WcKJd’s own words With the study of resonance 
radiation, however, one is tempted to associate Prof 
Wood’s allied work on magneto optica, and to quot« 
OH an example of his ingenuity the separation of the 
D lines of sodium for work with intense beams of ' 
monochromatic light by the difference in their rota 
tions More recently, Prof Wood hew been interested 
m the Raman effect, where he has devised methods 
for reducing the time of exposure needed for r(M?ording 
the feeble spectra of moditieil radiation, and has also 
develofied rapid methods for measuring up the Raman 
sjiettrR In addition to his many experimental con 
tnbutions to physic al optics, Prof Wi>od is the author 
of two books on the subject, and has ruled gratings 
for other laboratories His work, although, naturally, 
carried out on rather different linos, is in every sensfe 
worthy of being ranked with that of Rowland and of 
Michelson 

Tn his second Rhodes Memorial Lecture, delivered 
at Oxford on May 16. Prof A Emst-ein discussed the 
application of the held equations of the theory of 
relativity to the problem of cosmogony When the 
general theory of relativity was first formulated, tlie 
universe was assumetl to bo of a definite siio, and in 
order to make the field equations compatible with 
this a»sumi)tion an arbitiaiy term was introducwi 
Subseipjont mvestigation has shown tliat even with 
this arbitrary term, t>ie size of the uiii\orse could 
only remain constant under s|>ecinl assumptions- in 
general it would var> with the time The \vork of 
JInbble on the radial motion of the extra galactic 
nebula? has shown that these systems of stam, diR 
tnbuted approximately uniformly thnnighout space, 
are all moving at very high s[)eeds, which increase 
linearly with the distance Prof Einstem nou omit-s 
the above mentioned arbitrary term, and his original 
et I nations lead to a rate of expansion which is i elated 
by a simple formula U) the mean density of matter 
m the space under consideration The rate of re 
cession observe*! by Hubble appears to agree approxi 
mately with the rate calculated from the formula if 
one assumes the density to bo of the order of magni 
tude which apfiears tf exist in the universe as we 
kntjw it The mam difficulties are the small value of 
the world radius (one hundro*! million light years), 
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the comparatively short period of some ten thousand 
million years durmg which the space structure can 
have been expanding, and the conditions in the- 
early stages before expansion had taken place Pfnf 
Einatem's next and final lecture on the latest develop 
ments of the tlieory will be given on May 23 at 12^ 
noon, when the University will confer on him tha 
honorary degree of D Sc 

Nfws from the British Arctic Air Route Expedition, 
published in dispatches in the Times, shows that the- 
mam features of its work have been accomplished, 
happily without the loss of life that was at one time 
feared Last August, a meteorologir al station waa 
foundetl on the Hreenland loe sheet in lat 67° 3' N , 
long 41° 48^ W , at an elevation of 8000 feet, about 
one hundred and forty miles north west of the 
expedition’s base on Sermelik Fjord near Angmog- 
sahk The station was merely a double canvas tent^ 
since transport difficulties precluded a more sub¬ 
stantial building Two men occupied the station until 
Oct 2, when they were relieved by two others On 
Dec 3 another relief party reache^l them, and it was 
then propose*! to abandon the station, owing to the 
seventy of the blizzards and the *iifficulty m 8le<!gmg 
up sufficient food from the base Mr A Couilauld, 
however, offoied to remain alone, in order to continue 
the iinjKirtant observations throughout the winter 
Ho was left with ample provisions to lost until May 
Efforts to relieve him in the early spring failed 
Wiieless messages to this effect reached Europe and 
caused onxioty and eventually alarm, which, however, 
was not felt at the exfiodition’s base The Swedish 
aimvan Capt Ahrenberg made a fine flight from 
Europe to the rescue, and, reaching the station on the 
ice cap, found it doaerte*! Mr H O Watkins with a 
sledge party from the base ha<l roachixl it on May 6, 
and found Mr Couriauld safe and well, with ample 
food supplies On May 13 they were bock at Sermelik 
Fjoit! The observations at the high level station are 
the fu^t complete winter records from the interior of 
Greenland and should prove of great value 

Thk German Expedition to Greenland lias sent 
to the Times a dispatch which seoma to leave no 
doubt that its leailer, Di A Wegener, has jienshed 
on the ice cap This expeilition, with its base near 
the Kamarujak glacier on the west coast, also placed 
a station m the interior The German station was m 
lat 71° 8' N , long 40° W , which is about the middle 
of Greenland, 275 miles north of the British station 
It was set up last summer and inhabited by three 
men, Dra Georgi, ISorge, and Loowe, who were found 
safe on rebef reaching them on May 7 It was then 
learned that Dr Wegener with one Greenlander had 
left the station on Nov 1 m an attempt to return to 
the base, which, however, ho never re€W)hed The 
journey entailed a march of about three hundred miles; 
an<i though there appear to have been depots on the 
route, the risks ontaileil m winter darkness and 
blizzards were very considerable The Gorman 
pe<iition used motor sledges as well as dog teams in 
travelling over the loo sheet, and while the mechanical 
transport proved satisfactory, reliance was pleioed 
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mainly on the dog8 This station will provide another 
iet of most important meteorological observations 

The subject of the Friday evening discourse at the 
Royal Institution by Prof J C Philip, on May 15, was 
“ Experimental Aspects of Hydrogen Ion Con centra 
Uon ” Prof Phibp pointerl out that the contrast be 
tween solutions of strong and weak acids of the same 
total acidity is very marked These differences are 
determined by the degree of ionisation mamly, and 
in the case of a weak acid like cuisetic acid a distinc 
tion must be drawn between ‘ total ' and ‘ effective ’ 
acidity, the latter quantity being measured by the 
hydrogen ion concentration and expressed m terms 
of the pH value (Sorensen) Besides the standard 
electrometric methoils of determining hydrogen ion 
concentration, now being develoi>od in the dircsction of 
continuous record and automatic control, the colon 
metric method is found valuable in many coses The 
foot that for different induators the colour changes 
occur at quite different pH values, and that the colour 
ohango in any particular cose is not absolutely sharp 
but takes place gradually over a limited pH range, 
undeilies the pioctical use of the < olonmetric method 
It 18 assumed that two solutions which exhibit a (olour 
match (for the some eimount of indicator) have the 
same pH value In reality this jiriiuiplo is siibjec t to 
some qualification A significant point that emerges 
from the study of hydrogen ion concentration is the 
extent to whuh the pH value of a weak acid is altei*ed 
by the aildition of a neutral salt of the acid Solutions 
which contain a weak acid in presence of its neutial 
salt have, moreover, a remarkably steady pH value, 
which IB alteied to a relatively slight extent by the 
addition of acid or alkali Because of the lesiatance 
which they offei to change of acidity, mixtuies of this 
kind are termed ‘ buffer ’ solutions They play an 
important part in the accurate determination of pH 
values and the ‘ buffer ’ effect m of ])rime significance 
in the regulation of the hydrogen ion concentration of 
the blood 

On May 14 a discoui-so was given by Mi Sydney 
Eversljod before the Institution of Electric al Engineers 
to commemorate the centenary of the bii*th of David 
Hughes The fame of Hughes rests on two woiks of 
creative genum the invention of the synchronous 
type printing telograpli and the discovery of the 
microphone Hughes was the grandson of a boot 
maker at Bala, in Noith Wales He was boin in 
Loudon, but his family emigrated to the United States 
m 1838 He picked up some knowledge of electiicity 
and at tlie ago of twenty four completed the develop 
ment of his punting telegiaph It rapidly come into 
use in the United States and Franco, but England was 
almost the last civibsed country to adopt it The 
success of his invention brought Hughes a large fortune 
and in 1875 he returned to England and made London 
his liome Having leisure for research, he engagexi in 
experiments which led to the discovery of the micro 
phone Graliam Bell solved the problem of the 
transmission and reproduction of speech, but some 
kind of relay was needed for large telephone Rystems 
This was found m the action of sound waves on the 
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contact of electrical conductors Having discovered 
the full scope of the phenomena, Hughes gave his 
knowledge freely to the world in a paper i*ea^l to the 
Royal Society on May 8, 1878 In this paper, Hughes 
gave the name ‘ microphone * to any device in which 
sound waves acted on electrical contacts From that 
day to this, every instrument employed as the trons 
rnittcr for a telephone system has einbodiwi some form 
of Hughes’s microphone to nerve as a relay He was a 
fellow of the Royal Society and a president of the 
Institution of Electiual Engineers 

Standardisation in the domain of chemical in- 
dustiy has moved a st«p forward with the inaugural 
meeting on May 7 of the provisional council for the 
chemical division of the prcifiosed Standards Associa 
tion of (ireat Britain Negotiations, having in view 
an extension to other fields of the good work done by 
the British Engineering Standards Association, have 
been proceeding actively and harmoniously during the 
post year, with the result that agreement has been 
leacheil on a com[)rohonaive scheme of organisation 
The general i oum il of the new body w ill he constituted 
bv the election of nine members fiom each of the 
divisions and by the nomination of a refuesontative 
each of the Board of Trade, the Dt partment of 
Scientific and Industrial Reseaich, the Federation of 
Bntish Industries the Assodution of Biitish Charn- 
beis of Commerce and the Institution of C’lvil En- 
gmoers Tliere will be four co equal and largely 
auiononrious mam divisions, each (ontioiled by a 
divisional coimcil, for ongineenng, chemistry, build 
mg, and textiles The ongineenng division will con 
Hist of the pi'esent B E S A , with the exception of 
those elements which will now find a more appropriate 
place under one of the other divisions The council of 
the chemical division wdl < onsist of not more than 
40 mirnbers, nf>t moie than five placts being leserved 
for the CO option of indivuluals whoso servicos are 
likelv to bo of special assistunco to the council Agiee- 
ment has been reache<l regarding the nominating 
bodies, each of which will nominate one member, with 
the exception of the Association of British Chemical 
Manufacturers, which will have five representatives 
Dr K F Armstrong has boon elected chairman, and 
Mr W Rintoiil vice chairman The council itself will 
not undertake the spe< ification of standards, but will 
utilise existing organisatioas which are already en 
gagwl in that work Wlierci necessai v od hoc tocliiucal 
committees i*opresontmg the main mton^t affected will 
be constituted 

On May 11, the Manchestei and Altrincham Rail 
way was changeil over to all ele<tric operation, after 
eighty years of steam working Although only twenty- 
eight miles of tiack, including sidings, are involved, 
it 13 of interest, as it is the first railway in Great Britain 
eleetrifieil on the Htarulard 1500 volts direct current 
system atloptcxl by the Ministry of Transport Its 
powoi is obtained from the Stretford Electricity Board 
at 11,000 volts three phase The 11,000 volt cables arc 
in duplicate ami are carried on wooden stumps along 
the tracks The distnct served is densely populated 
and so an accelerated service and more stations were 
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required Transformers are use<l at the substations 
to step down the high pressure power to rotary con 
verters which transform the alternating into direct 
current By means of a pantograph, each set of two 
senes connected 760-volt direct current motors m the 
coaches is connected between the overhead wires and 
the return rewls To make the load more imiform and 
furnish a reserve of power, a battery of accumulators 
IS installed at each substation The machines and 
switchgear at the substations are kept free from dust 
and dirt by combined vacuum cleaning and blow¬ 
ing apparatus There la one steel tank mercury arc 
rectifier for 1600-volt working at one of the substations 
Tins type of rectifier will probably be widely used m 
the future It was designed and manufactured by a 
Bntish firm It is a twelve-anode machine and so the 
npple in the direct current voltage is very small In 
order to prevent possible interference with telephone 
circuits, a smoothing circuit is provided This con¬ 
sists of a reactance coil on the direct current side 
and four resonant shunt circuits connected across the 
direct current load Experience with rotary converters 
hew proved that this device is very efficient 

It is amioimced by Science Service, Washington, 
D C , that Dr William Wallato Campbell* director of 
the Lick Observatory and formerly president of the 
University of California, has been elected president 
of the National Academy of Sciences, in suoce^ion to 
Dr T H Morgan, of the California Institute of Tech¬ 
nology, Pasadena Dr Campbell estabhshed hia place 
m Amencan science pnncipally through his work m 
spectroscopic astronomy , he has also done notable 
work in solar eclipse problems He was bom m Ohio 
m 1862, and went to Mt Hamilton as astronomer 
at Luk Observatory in 1891 In 1901 he was mode 
director of the Observatory, and m 1923 president 
of the ITniversity of Cahfomia Ho retired from the 
latter post recently, m onlor to return to active 
astronomical work Dr David White, of the U S 
Geological Survey, formerly homo secretary of National 
Academy, has been elected vice president, and Dr 
Fred E Wnght, of the Carnegie Institution of Wash 
mgton, formerly vice presidwit, has become home 
secretary Dr Peter Debye, the distinguished physi 
cist of the University of Leipzig, has been made a 
foreign associate of the Acjwiemy, emd the following 
now members were elected Henry Bryant Bigelow, 
Museum of Comparative Zoology, Cambridge, Mass 
foceanography), Edwin Broun Fred, University of 
Wisconsin, Madison, Wis (bacteriology), Edwin 
Crawford Kemble, Harvard University, Cambndge, 
Mass (physics), Adolph Knopf, Yale University, New 
Haven, Conn (geology), Robert Harry Lowie, Uni¬ 
versity of California, Berkeley, Cahf (anthropology), 
Joseph Haines Moore, Lick Observatory, Mt Hamilton, 
Calif (astronomy), Robert Lee Moore, Austin, Texas 
(mathematics), Hermann Joseph Muller, Uruversity 
of Texas, Austin, Texas (genetics), George Linius 
Streeter, Department of Embryology, Carnegie In¬ 
stitution, galtunore, Md (embryology), Margaret 
Floy Washburn, Vassat College, Poughkeepsie, N Y 
(payohology) 
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Thb second general assembly of the International 
Union for the Scientific Investigation of Population 
Problems (chairman, Prof Raymond Pearl) will be 
held in London on June 16-18, at the house of the 
Royal Society of Arts, John Street, Adelphi, Strand, 
W C 2 Most of the Euroj^ean Powers and also the 
United States of Amenoa will be represented at the 
meeting The first three morning sessions will be 
devoted to official business, and the afternoon sessions 
and the whole of June 18 to reports and papers 
relating to the work of the Union Commission 1 
(population and food supply) reports on the first 
afternoon, Commisaion 2 (differential fertility) on the 
second afternoon, and Commission 3 (vital statistics 
of pnmitive races) on the third afternoon The papers 
also to be read on these afternoons and those for 
Tliursday, June 18, include studies on differential 
fertihty m Stockholm, the birth-rate and population 
of the Umtod States, and vital aspects of a Chinese 
family population dunng six hundred years, more 
general papers on population theory and human bio 
logy, and experimental work on mice populations 
Bcientifio workers are invited to attend the afternoon 
sessions and those on June 18 The organising com 
mittee for the meeting la the British Population 
Society, of which the chairman is Sir Bernard Mallet, 
and honorary secretary, Mr Elilon Moore, Eliot Vale 
House, Blacklieath, Kent, from whom tickets can be 
obtained 

A FBw months ago (Jan 31, p 176) we announced 
m these columns that arrongeraent/S were being made 
by the Society for Cultural Relations for a tour of 
British scientific workers to the USSR Owing to 
the large demand for raembeiship of the first party, 
the hst for which closed on Apnl 30, a second party 
will now leave London Bndge by Soviet ship for 
Leningrad on Aug 8, returning to Ixindon about Sept 
2 in time for the Bntish Association meeting The 
return fare will be £18 Os Od The party will spend 
a total of sixteen days m Russia, £md the coat per day 
will be £1 Os Od per hoeyd inclusive Meetings are to 
be arranged which members of the party will be invited 
to address, and there will be excursions with guides to 
scientific institutions of interest to the members The 
party will consist of twenty five persons If there is 
a large demand for places, the hat might be extended 
The latest date for receiving applications is June 16 
Applications and all mquinee should be addressed to 
the Secretary, Society for Cultural Relations, 1 Mon¬ 
tague St, London, W C 1 

A CONFEBBTNCB of agricultural and rural bodies met 
at the Ministry of Agnoulture on May 13 to consider 
the damage caused by grey squirrels m Great Bntam 
Mr A D Middleton^ of the University Museums, 
Oxford, a summary of whose recent paper on the 
diatnbuiion and habits of the grey squirrel appeared 
in Natubb of Apnl 4,. p 640, reported the results of 
his investigations, and Mr L W Swainson, honorary 
secretary of the Anti-^Grey Squirrel Campaign, de- 
sonbed the cKitivities of that body The conference 
passed a resolution expressmg the opinion that th^ 
grey squirrel is a pest Which causes extensive damage 
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to agnculture and horticulture, that it is widespread 
and increasing in numbers, and that it is in the interests 
of agriculture and horticulture that all possible stops 
should be taken to bring to the public notice the 
damage caused by these animals and the importance 
of repressing them The Ministry of Agriculture was 
asked to issue an educational pamphlet on the groy 
squirrel, describing its life history and giving methods 
for its destruction, to be distributed to rural organisa 
tions with the view of encouraging the destruction of 
the pest 

The Court of Common Council of the City of 
London has made a donation of two hundred ai\d 
fifty guineas to the funds of the British Empire Cancer 
Campaign 

Thf Honorary Gold Medal of the Royal College of 
Surgeons has been conferred on Mr G Buckaton 
Browne, m recognition of his valuable contributions to 
the surgery of the gem to urinary system, and of his 
great libeiality in the endowment of an institution for 
surgical research 

On Feb 10, Dr Joaquim de Sampaio Feiraz re 
signe^l, ff)r reewons of health, from his post as director 
of the Brazihan Meteorological Institute, which he 
initiate<l in 1921 Although he has rotire<l from his 
official position, he intends to carry on his work m 
collaboration with M Paul Pires Xavier, who has boon 
appointed to suooeod him 

The portrait of Dr 0 Clandge Druce which was 
substnbod for by members of the Botanical Society 
and Exchange Club of the British Isles on the occa 
Sion of his eightieth birthday on May 23, 1930 has 
boon painted at his residence, Yard ley Lodge, Oxford, 
by Mr P A de Laszlo It will be formally presented 
to Dr Druce at Mi do Las/lo s residence m I itrjohn’s 
Avenue, IjOndon, next month 

At the anniversary meeting of the Ro>al Society of 
South Africa, held on Mar 18, a resolution was mo veil 
by Prof Mornson and seconded by Prof Newbery 
asking tlie Council to protest against tho drastic re 
duction m tho government grant to tho Society for 
1931 The following wore elected as officers of tho 
Society for the year 1931 President, Dr W A Jolly , 
Honorary Treasurer, Dr L Crawford , Honorary 
General Secretary, Dr B F J Schonland 

Pkop I E Tamm, of the Physics Research Institute 
and professor of physios in the First University of 
Moscow, will speak on “ Higher Education in Soviet 
Russia*’, at a meeting of the Society for Cultural Re 
lationg between the People of the British Common 
wealth and the U S S R , to be held on May 28 Further 
information concenung the meeting ceai be obtained 
from the Secretary, S C R , I Montague Stieet, Lon¬ 
don, W C 1 

The council of the Institution of Eleotnoal Engineers 
hae made the following award of premiums for papers 
reatl during the session 1930-31, or accepted for 
jpublioation the Institution premium t-o Comraenda 
tore O Bianchi, Ayrton premium to R Onerson, 
John Hopkinson premium to J W Rissik and H 
Rissik, Kelvin premium to B L Goodlet, F 8 
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Edwards and F R Perry, Pans premium to P J 
Ryle, and extra piemiums to W E M Ayres , R 
M Charley, H S Carnegie , D B Hosoason , Dr 
J J Rudra and Prof Miles Walker, Prof W 
Cramp and A P Jarvis , P J Higgs , J C Prescott 
and E W Connori , G (i Small, R J Biooksbank, 
and Prof W M Thornton , Prof S P Smith, and 
Prof E Wilson In the Wireless Section, the Duddoll 
premium has been awardeil to 1 Walmsley and extra 
premiums to C E Horton and E Rk kanl In the 
Meter and Instrument Section the Silvanus Thompson 
premium has been awardetl to Prof W M Thornton, 
M Watei-s, and W G Tlioiniison, and an extra pre 
mium to E W Hill and (i F Sliotter 

The Secietary of State for Si otland has axipoml-ed 
Dr Birkett Wylain to bo Chief Insiioctor for Scotland 
under the Alkali etc , Works Regulation Act and 
Inspector under the Rivers Pollution Prevention Acts, 
m succession to Mi J W Young, who is retiring 
Dr Wylarn, who enters on his duties on Juno 1, is a 
giaduate of the Ilniversiiy Durham On gnuluation 
as B S< he obtained the F'rtiro Maneco me<lal for 
piactical oigauH chemistry and was engageii on post 
gra<hiate lesearch woik for two years Since 1928 he 
has boon working as research chemist, and latterly 
also as process manager, in woiks connected with 
Scottish Dyos, LPt 

We loam from the rocont issue of the Taylor Hobson 
Outlook that the alteration m size or scale of the pro 
jeoted cinematograph image, seeing that the relative 
positions of the film, tho piojec ting Ions, and the screen 
aie fixed, is effected by a change in the lens To 
onlaige the image, the focal length of tho Ions must be 
reduced, an<i this is effected by making tho front and 
back component's movable axially and causing them to 
apfirooch eacli other To maintain the sharjinoss of 
the image that is, to keep tho film and the screen m 
focus during the change, the relative rates of movement 
have to be adjusted with groat accuracy 

Wk are glocl t/O see that the Royal Photographic 
So( loty IS giving rather more attention in its Journal 
to the scientific and technical side of photography 
than it has for the last few years The April number 
of its journal has a 60 page supplement which con¬ 
sists of articles on the physical aspects of the latent 
image, the applications of physical chemistry to photo- 
grajihy, recent progress in optics, photo engraving, 
cinematography, t olour photography, and commercial 
photography This number also includes tlio eighth 
Hurter and Driffield rnemonni lectuie by Sir William 
Bragg, on “X rays and tho Now Range of Vision ” 
In December, a Ri>ec lal cinematograph number will be 
published, and other special numbers will be issued 
from time to time The journal is publisheil by the 
Fountain Press, 14 Clifford’s Inn, at 2^ 6d jier copy 

The latest issue of the Classified List of Publicatioi\s 
of the Camegie Institution of Washington (April 1931, 
208 i>ages) contains a chronological list arranged under 
authors* names, a clossifiod list, with summaries of the 
contents of papers, grouped under the appropriate 
branch of science, and an index of authors Copies 
of the publications, sent gratuitously to a carefully 
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selorted lint of libianes throughout the workl, may 
ho coiiHultocl tliere, but boolcH not otherwise (hsposed 
of aie for gale at [iiuea approximating to the cost of 
}>ubluation Corrogpondonts may obtain ])nce lists, 
or clasHihed lists, as issued, bv fvimishmg rotjuwite 
afldressos to the Seerotary, Caniegie Institution of 
Washington It is unnetossary to stress the value of 
the publuations in the various biarichos of science 
and letters issued by the Institution 

'1 wo books are luaily leady for publication bv 
Messrs (JfH^rgt Allen and Ibiwm, Ltd , which shoukl be 
of general scientific interest namely, ** Pho Universe 
m the Tight of Mo<lein Physicsby Prof Max 
Planck, translated by W H Johnston and “Human 
Heredity “ by Profs K Bawe, E Fischei and F 
Lenz translated by Eden an<l Fedai Paul 

Messrs Dulau and Co , Lbl , *12 Old Boml Street, 
W 1 have just iHsued Catalogue No 186—‘ lungi. 
Plant Pathology, etc comjiiiHing a thousand works 
fiein the library of the late Dr N Patouillanl Among 
the volumes offeied for sale aie Saccardo's “ Hylloge 
Fungoium “ Saccaido’s Fungi Italici BoudieFs 
“leones Mytologuae”, Fries' “leones Selectao 
Hymenomyi etum Vaulet s “ U onographie des 
Cham])ignons ” and Lucand’s ‘ Suites a Bulliard 
Messrs Dulau have also emulated a list (No 186) of 
upwards of 660 volumes, mainly on natural history, 
now on sale at \ or> low prices 

Avplu ATioNs are invited for the following appoint 
meats, on or hefoie the ilatcs mentioned - Two full 
time tutoiM m the depaitinent of a<lult cMhicafion 


of the University Collie of Hull—The Registrar, 
University College, Hull (May 26) An assistant 
lecturer in mathomatios at Westfield College—Tlie 
Principal, Westfield Ckillego, N W 3 (May 27) A teacher 
of science and engmeeiing at the Coleraine Technical 
School—The Principal, Technical School, Coleraine 
(May 28) A vice principal of the Somerset Farm Insti¬ 
tute, Cannmgton, near Bridgwater—The Clerk of the 
Somerset County Council, Ash combe Houses Weston 
Hupei Mare (May 301 A chief cataloguer m the Library 
of the Uiuversity of Abeideen—TTie Secretary, Univor 
Hity, Aberdeen (June 4) A resident assistant patliolo 
gist at the Royal Free Hospital and London (R F H ) 
School of Medicine for Women— The Secretary, Royal 
Free Hospital, W C 1, or the Warden and Secretary, 
London (R F H ) School of Medicine for Women, 
W C 1 (Juno 6) A secretary of the Uni yd's! ty Chest 
of the University of Oxfoid—TTie Acting Sec retary. 
University Chest OflTice, Oxfoid (June 6) An assistant 
lecturer in philosophy at the University College of 
Swansea The Registrar, University C oUege, Singleton 
Park, Swansea (Jime 6) A professor of inathe 
maticH at Raffles College, Singapore—^Ihe Director of 
Recruitment, Colonial Office, 2 Richmond Terrace, 
Whitehall, S W 1 A physics mistress at Westonbirt 
School, lotbury— The Heail mi stress, Westonbirt 
School, Tetbuiy, Glos A hood of the mathematics 
dcpaitment of the Borough Polytt^chnic—The Pnn 
cipal, Bonnigh Polytechnic, Borough Road, S E 1 
A laboratory assistant at the County Mental Hosjntal, 
Lancaster—The Mdlical Suj^erm ten dent County 

Mental Hosjutal Lancaf^tei 


Our Astronomical Column 


The Date of the Crucifixion - Aslr Nach 5784 ton 
tains a papoi on this subject by E Dittrich He 
makes use of data from the writings of the late 
C Schoch, both fiublished and impublisheri These 
uiclvide a discussion of the total eclipse of the sun of 
Nov 24 in All 29 home ancient wntars attempted 
to explain the darkness mentioned at the Crucifixion 
by this eclipse Tlie explanation is, of course, im 
possible, for the double reason that the Passover 
comes near the spring eciuinox and also near the full 
moon Still the statement has some value, for it 
woulti scarcely have been mode unless the year of the 
eclipse agreed with that of the Crucifixion or came 
very near it The trac k of totality was investigated 
by Schoch, who found that it ran just north of Pales 
tine, the maximum phase at Jeiusalem was 11J 
digits and occurrwl 12 minutes before local noon 
An argument is based on the incident of the com 
being ripe enough to eat the ears at a time a little 
before the Crucifixion Tlie Passover must have been 
rather lato the preceding year having an intercalary 
month at the end of it In summing up, the author 
observes that the disi ussions of the last hundred 
years have greatly narrowe<l the possible range of 
dates Tlio range was onginally about ten years, 
but has now been re<hiced to two , there is almost 
universal agreement that it was either A d 29 or 30 

Temperatures in Sunspots —In the Setenlijw Aniert 
can for April, Prof H N Russell gives an account 
of recent work on 8iuis|>ot temperatures carried 
out at Mt Wilson by Ret tit and Nicholson with the 
aid of a delicate vacuum thermocouple In violet 
radiations, the spot gave less than 30 per cent of the 
disc, but in the red the proyortion was 40 per cent 
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and m the extreme infra rod it reached 80 per cent 
A mean was taken as 47 per cent, which w£is retluced 
to 40 per cent when the scattering of sunlight by 
the atmosphere was allowetl for This gave 4760° C 
measuToil from the absolute zero about 1200*^ ixioler 
than the general surface temperature The cooling 
IS asciilietl to the rapid expansion which the gas \mder 
goes on ascending from a lower region of higher 
pressure This implies that the portions of svuispota 
that are accessible to study are quite shallow , but 
an explanation, due to Unsold, is given, suggestmg 
that the mechanism produemg the spot is much 
deeper, about 1000 miles down . the hydrogen atoms 
are there ionised, but as the eolumii as( ends, recom 
bmation of protons and electrons liberates enough 
heat to maintain tlie vertical current, which, as stat^ 
above, is cooJe<l by exi>Hnsiou on reachmg the 
surface 

Catalogue of Stellar Parallaxes — Public<Uwn No 
4 of Merate Observatory is a general catalogue of 
3975 stellar parallaxes compiled by Gino Coccluni 
It includes trigonometrical parallaxes determined 
at all the leodmg observatonos, also dynanuoal, 
hypotbetical, group, and Cepheid parallaxes, dis- 
tingui8he<l by different symbols The catalogue gives 
approximate H A an<l Decl for 1900, magnitude, 
spectral type, parallax, probable error (each gnren to 
0 OOF), absolute magnitude, proper motion in polar 
CO ordinates, and references to Boss, Cincumati, and 
Draper Catalogues Proxima Centauri is entered ofl 
type M, parallax 0 780’ + 0 006’, al>8olute magnitude 
16, projior motion 3 76' in PA 283° Notes and 
references follow the catalogue, the whole making a 
useful work of reference 
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Research Items 


' Peking Man Geological and Palaeontological 
Evidence —An account of the discovery of Pokm^ 
man is contributed by P Teilhard du Phardin to 
^'^nihropologi^t t 41, pts 1 2, which deals m some 
detail with the jtoolojiy and palasontolo^^ of the c^ivo 
of Chou Kou Tien it la evident that the < ave won 
not an open fissui’o in which the rcmainH weie carried 
by toriential action, as was at one time thouj^bt but 
a true lave whuli was giadually filled by a huccossiou 
of deposits The nature of these deposits points iin 
questionably to the fact that the cave was the habita 
tion of carnivores, and presumably of man It pro 
sents analopries with the caves of Europe, but the 
evidence of strutijijraphy and palaeontology points to 
tlie far greater antujuity of the levels in whicli liuman 
remams have been found Hitherto only one pleisto 
cene formation liml been recogmstsl in China, that of 
the yellow loess thaiac tensed by Hhttwreroa ticho 
rhinus^ Boa primvgemuSt Cervua elaphun^ Hytma 
crociUn, etc . and worked quartzites of Moustenan 
and Aungnacian typo Now, however, it is evident 
that henoath the loess deposit of the Upper and 
Middle Pleistocene, and hitherto confused with it, is 
a senes of saruls, clays, and reddish loess representing 
a distmet formation with a characteristic fauna, 
Rhmoreroa cf ameristSt Hy(ena aiiietiatSy H viachmr 
etc This formation begins at the end of the 
tertiaiy and the beginning of the lower quaternary 
It IB to this Early Pleistocene that the fossihferous 
denosits of Chou Kou Tien belong On this point the 
palaeontological evidence is decisive No fossil 
characteristic of the yellow loess has been found at 
Chou Kou Tien, the fauna of which corresponds with 
the pleistocene fauna of the Nihowan deposits yet is 
locking in those forms which assign the latter to the 
tertiary In the rhinoceros, hycena, horse, Canta 
ainenaia^ JVIachatrodnSf there is exact conespondenoe 

A New Classification of Mammals —In the course 
of arranging a large colle< tion of mammal skins for 
<atalogvnng, storage, exhibition, and t^ocbuig, Cieorgo 
Cayloid Simpson found it necessary to compile a 
workable syntbesm of lecent taxonomic studies of 
mammals This classification of the living and ex 
tinct forms is now published for the use of workers 
faced with the same pioliloms {B\dl Atiier Mua Nat 
Hist vol 69, p 259, 1931) I ho classification is 
conservative , it follows a middle course between the 
‘ splitters ’ and the ‘ lumpers ’ . but, as it is, it sum 
manses the progress of the last half century Where 
OiH’s work of 1872 contained 138 families, of which 
33 were extinct and 106 hvmg, the present clossifiea 
tion contains 242 families, 129 extinct and 113 hvmg 
It IS clear that the progress of the intervening years 
as regards numbers of fornihes has been due almost 
entirely to paleeontological discovery, and that al 
though many new species of living mammals have 
been desenbed, their discovery has added little to 
the broader taxonomy of the class So also with 
the changes in anangoment and classifmation com 
parativo anatomy of recent mammals has made its 
proper contributions, but the discovery of their 
extinct ancestors has added much more The dis 
crepancy between the two sets of contributions is 
hkely to increase, for while outstanding new dis- 
lovenes are extremely rare m the modem groups, 
the rate of palroont^logical discovery tends to increase 
rather than dimmish 

Nutrition of Mosquitoes —In the Tranaa^iliona of tfte 
Royal Rociely of Tropical Medicine and Hygiene^ vol 
24, pp 465 472 (January 1931), Malcolm E Mac 
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gregor desc-nhes sorno ex|>erimonts dealing with the 
food requiremontH of moscjuitoes with respect to ovu¬ 
lation Two sjM cies were chiefly used in these oxperi 
nients, namely, Kth’* and ptpieiia The 

author points out that nioacpjitoes betray two methods 
of feeding In the method usually known aa bit mg * 
(or its cfpuvalont, whirh can be attrtineii by feeding 
from capillary tubes when the proboscis is lui 
sheathed ’) the inwc t is able to draw the mgested food 
(iirectly into thostoinac h In the other luetluKi, known 
as discoiitiniiouM suction the ingest chI focxl collects 
first in the diverticula The furu tion of the diverticula 
as food reservoirs has long been rec ognisod, and the 
autlior hnds that the gas eontamed thoieui is air, and 
that these organs have a dual function Besides acting 
as food re soi voirs they st rvo as air separators in whic h 
‘airlocks . )>etween disrontinuous hections of fluid 
food, are sopaiated m oitler to preclude the entrance 
of air into the stomach A selective and voluntary 
control is exeicised by the insoots ui regard to the 
aspiration and destination of ingested foods, blocni 
l>eing generally dispatc bed to the stoninch and sugary 
solutions to the diverticula The outcome of the ex 
penments desenbtHi indieates that the essential re 
(|uirernents for ovulation in A wggpti arc not only 
the jaesence of sperms m the spermatheca, but also 
the (JircM-t rex option by the stomach of some csHontial 
food (blood) In the case of C pipierw an additional 
factor, as yet undeteiininocl, is necessary If unfc^rtil 
ised females of A cngypti take blocxl by interrupted 
feeds mto the diverticula, ovulation never occurs If 
on the other hand the blood enters the stomach, 
activation of the ovaries and oviposition usually take 
ilac-e When a fertilised female of either species is 
ed through a capillaiy tube on blood containing a 
trace of honey, c^rothei carbohydrate, the blocxl honey 
mixture is divoited into the diverticula, and the food 
IS rapidly digested witliout any acdivation of the 
ovaries 

Apple Scab - Two pa}x?rs dealing with work earned 
out at the Long Asliton Researt h Station upon this 
fimgus disease of apples I entuna iturqiiaha, appear 
in the Maxell issue of the Journal of Pomology and 
Horlti ulCural Science (vol 9, No 1) Dr K H 
Johnstone analyses the varying resistance shown by 
different varieties of apple t/o the disease 3’he im 
portanco of an aciecpiato water supply for spore ger 
mination of the parasite is emphasised, and it is 
pointed out that, in this connexion varietal differ 
encos in the ease of wetting of tho cuticle surface of 
the liost may be important Actual thickness of the 
cuticle presents no hairier to }>onetration but in 
certain varieties an impenetrable quality appears to 
develop, HO that the period of susceptibility is of short 
duration m those varieties R W Marsh describes 
lime sulphur spray mg experiments carried out on 
commercial plantations m iSomerset, Worcestershire, 
and Herefordshire to test tho concluHion, based on 
Long Ashton experience, that excellent control could 
be obtained by spray applications terminating before 
the time that the fiowei petals fall The results wore 
satisfactory on the whole, and, incidentally, obsorva 
tiona on spore deposition earned out during these 
trials suggest that almost all the new infection in the 
early season comes from pustules from scabbed leaves, 
not from over wintered leaves, as had been stated to 
be the American experience by Keitt and Jones 
(Wwonnn Agric Expt Siatuin Rea Bull ,73, 1926) 

The Gold-Belt of Rhodesia— “ The Geology of the 
Country between Gatooma and Battlefields ”, m 
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Southeni Hhodesia. ih described by A M Macpjregor ui 
Bull 17 of the (leologioal Survey of Southern Hliodesia, 
1930, pp 144 and maps The area forms the central 

E art of the principal gold belt of Rhodesia and lies 
etween the largest mines of the Colony, the Cam and 
Motor in the north, and the Globe and Phoenix and 
Gaika in the south The most ancient rocks are green 
stones witli interbedded sediments that are older than 
the Rhodesdale OnoissK Granite Next follows a l>olt 
of sedimentary rooks which in turn are cut by a senes 
of ‘ younger * granites and alkali syenites Alt of these 
belong to the Ruaement ( omplex and are thought to 
bo older than the Great Dyke and of Pro Cambrian 
age The mineral deposit-s are almost exclusively gold 
bearing quart/ veins, of wluch about a hundrt^ and 
sixty have been worked as small mines, proolucing gold 
valuetl at more than £2,750,000 up to the eml of 1929 
There was certainly one important perio<i of ore 
formation dunng the later stages of consolidation of 
the ‘ younger granit^es, and there may also have been 
an earlier j>ono<l Several excellent and detailed 
analyses of the igneous ro<ks are presented They 
disclose an import^int clioractenstic which deserves 
further attention namely, the abnormal richness m 
strontm in the looks of throe successive igneous cycles 
Baryta is rare m comparison, and thus the usual pro 
portions <)f these oxidos are reversed to an extent that 
IS unknown elsewhere m the world 

Fossil Metach^romys - - G G Simpson, in the 
Bulletin of the American Museum, vol 59, 1931, has 
given a very full account of the genua MeUuheiromys 
The precise position among the mammalia of these 
animals, winch occur in Middle Eocene deposits of 
the United States, has hitherto been rather uncertain 
Their aftlnity to the Edentata has long l>een suggested, 
and Simpson now shows that this view w correct 
Althougli aberrant in some resjioots, such as the 
peculiar and reduced dentition, in othora they are 
very primitive and represent an early side branch 
of the Xenarthra With regard to the origin of the 
edentates as a whole, Simpson considers that, with 
the exception of the TubuUdentatos of South Africa, 
which are probably of proto ungulate stock, the 
Amenc an forms and the Asiatic Monidie enmo from 
some branch of the Insectivora during the Cretaceous 
period 

Active Earthquake-Faults in Tokyo — A comparison 
of tlio levellings made in the Tokyo area in 1918 and 
November 1923 reveals a zone of marked dojiression 
of as much as 24 8 in across the section of the city 
lying east of the liver humida As no other great 
earthi^uake occurred in this interval withm 25 miles 
of Tok>o, the change was probably due mamly to the 
earthquake of Sept 1, 1923 Since then, two new lines 
of levels have been earned across the area, m January 
1920 and March 1930, the results of which have 
l^^contly been examined by Prof A Imamura {Tokyo 
Imp Acad Proc , vol 7, pp 14, 1931) During each 
interval, a similar depression oocurreii in the zone 
mentioned, which forms a block between two north 
south faults about 4 miles apart The maximum de¬ 
pression during the first interval was 7 0 in and during 
the second. 22 0 in , the average secular depression of 
the district being less than 0 7 m a year During the 
first mtorval, no earthquake of any consequence oc 
curred near Tokyo , but during the second, tliere was 
a semi deatniotive earthquake on May 21. 1928, with 
its epicentre near the sea and close to the eastern of 
the two faults mentioned Prof Imamura suggests 
that the earlier of the two depressions was a harbinger, 
and the latSr a conseqitence, of the movement that 
caused this earthquake As the earthi^uake that de 
stroyed Yedo (Tokyo) vn 1855 seems to have hod its 
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ongm along the samo fault, and as the two faults are 
not likely to remam mactive, he urges the desirabiUty 
of keeping a close watch on the movements of thd 
block 

Distribution of Ice in the North Atlantic —The 
International Ice Observation and Ice Patrol Service 
m the North Atlantic has produced its report for 
1930 (BuUeltn 20, United States Coast Guard) 
Icebergs appeared off the Grand Banks of New 
found land much earlier than usual The cutter 
Tampa began its service about seven weeks earlier 
than m 1929 owmg to the presence of much ice 
A contmuous patrol was maintained for 117 days, 
which was on the whole longer than usual, although 
the ICO season ended so early aa June 10 The con¬ 
ditions, however, were not so severe as in 1929, 
but the numl^er of bergs was well above the averse 
Only SIX bergs linfted south of the forty third parallel 
This IS attnbuteil partly to the narrowness of the 
southward flowing cold stream off the eastern edge 
of the Grand Banks These six bergs were closely 
watx?hed by the patrol vessels, and three of them 
crosswl unportant west bound shipping tracks The 
usual extension of cold water to the westward round 
the Tail of the Bank was also absent The report 
18 illustrated by a number of charts showmg the 
iiistiibiition of ice and surface temperature mirrng 
the months of tVio patrol service 

Magnetisation in Strong Fields —Prof P Kapitza’s 
researches on the properties of bodies in very large 
magnetic lields, well beyond the range of ordmary 
electromagnets, are extended in new work described 
in the April number of the Proceedinga of the Royal 
Society to the measurement of magnetisation The 
expenraental arrangements are typical of many used 
by Prof Kapitza, being at once robust and very 
sensitive, and consist essentially of a magnetic balance 
with which the whole of the expenment is carried out 
in about one bimdretUh of a second, and the results 
rocortled permanently in this time Typical ferro¬ 
magnetic paramagnetic, and diamagnetic bodies have 
been studied With iron and nickel it has been shown 
that tlie state of saturation produced with relatively 
small fields persists, within the hmit of experimental 
error (1 per cent) up to fields of 280 kilogauss, a result 
m acconl with the Weiss theory With the para 
magnetic crystals of gadolinium sulphate—a substance 
studied exhaustively by Onnes at very low tempera 
tures- an indication of mcipient paramagnetic satura¬ 
tion was obtained at liquid nitrogen temperatures 
Measurements have also been mewie upon mono- 
crystalline bismuth This work, extensive and im¬ 
portant 08 it already is, is nevertheless only prelimin¬ 
ary, and very mterostmg results are to ontu ipated 
when the necessary equipment and facilities for using 
liquid hydrogen and liquid helium os refrigerants hove 
been develope<i 

Pressure of Granular Material — A large collection 
of data bearing on the properties of granular material, 
a subject of much technical importance, is contained 
m a communication from Prof C F Jenkm m the 
April issue of the Froceedtnge of the Royal Society 
The work arose from attempts to measure the effective 
coefficient of fnotion of Band, some phenomena 
encountered being immediately recognised asexaTtmlea 
of what Osborne Reynolds termed “ dilatancy ** Thia 
suggested certain luxes of experiment on pressures oifl 
w^s built in various ways, and subject to the in¬ 
fluence of small bodies packed under different con¬ 
ditions, and the paper deals largely with results ao 
obtained One result of immediate applicability is 
that the position of the centre of pressure on a wall la 
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^terminate , it may be much higher than one third 
.Hhe height of the wall, so that the distribution of 
pressure will often bo different from the commonly 
accepted triangular distribution The pattern of the 
paclmig of the grama la of fundamental importance, 
and as would thus he anticipated, ground and aphencal 
preparations of a common material behave quite 
differently Prof Jenkin makes an interesting sugges 
tion with regard to the variable nature of some 
results, which he assumiw provisionally to be due to a 
variable adsorbetl Him of moisture on the grams 

Diffraction of Electrons in Polyatomic Vapours — 

A recent paper by R Wierl m the AiiruiUn der Phyatk 
(vol 8, p 521) extends the use of electron waves to 
the study of the arrangement of atoms in polyatomic 
molecules The prmciple of the method employetl 
IS that the nuclei of the atoms in eacli indiviaual 
molecule are equivalent to a grating with a sinall 
number of diffroctmg elements, an analogous problem 
fur X rays having l>aen sol veil by Debye Electrons 
are, however, more rapidly absorbed than X rays 
of the same range of wave lengths which is useful 
for this purpKwo, so that the tune of an ex])enment 
can be roduoeil to u fraction of a second The 
apparatus consists essentially of a fine pencil of 
electrons from a discharge tube or thermionic source, 
which IS made to traverse a beam of molecules 
passing through the same highly evacuated vessel, 
and to register its diffraction pattern photographic 
ally , the diffraction rings are photomotere<l after 
wards By comparing the observed distribution of 
intensity with that predicted for various molecular 
models, considerable mfonnation ha« already been 
obtained about the structure of a number of organic 
and inorganic bodies 

Dimensional Changes in Heat-treated Aluminium 
Alloys " As a result of a report that boat treated 
aluminium alloys were liable to serioics secular changes 
of dimensions during storage, Grogan and Clayton 
have investigated the point for several such materials 
and found no appreciable change to occur, the 
variations which were observed being so small as to 
be negligible for all practical purposes Their m 
vestigations were doscnbeii in a paper read on Mar 12 
at the annual general meeting of the Institute of Metals 
When the heat treated alloy is machme<l, however, 
considerable changes m the dimensions may be found 
These are greatest in the case of Y alloy and least m 
a (opper silicon alloy Since the annealed bars do 
not give those effects, it is clear that it is to internal 
strains due to the heat treatment that the variations 
are to bo ascribed In Y alloy and duralumin, the 
only alloys examined m this direction, quenching in 
cold oil r^uces the dimensional changes which occur 
on machining as compared with those resulting from 
quenchmg the material m cold water If the alloys 
are quenched in boiling water, which is shown to bring 
about quite satisfactory hardonmg, the distortion is 
reduce to relatively small proportions Tempering 
subsequent to the hardening reduces the changes in 
‘ 26 S * alloy, but increases ^em to a slight extent in 
the copper sihcon material 

Effect of Firedamp on Inflammation of Coal Duet — 
For some time, the mmmg engineer has <hstributed 
stone dust underground as a means of stopping the 
propagation of coal dust explosions m mines, and 
^es have been drawn up for regulatmg the proper 
tion of moombustible material in the mine dust 
neoeasary to ensure safety It is on important 
question whether the presence of firedamp in the air 
underground would make the extinction of an' 
exploaion more difficult In a recent papaTt No 64 
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(H M Stationery Office, 6d net), issued by the Safety 
m Mines Research Board, experiments on “ The 
Effect of the Presence of Fircnlamp on the Inflamma 
tion of Goal Dusts ” are recorde<l They showed that 
the presence of mflammablo gas necessitated the use 
of an increased quantity of stone dust, the propior 
tion tleiiemhng on the nature of tlie coal A coal 
dust tlie danger of which is neutralised by an efpial 
quantity of stone dust, when no firedamp is present, 
Wf)iild rctjuire about 5 per cant more stone dust for 
each 1 j)or cent of firedamp in the air 

Fuel Testing in Slow and High Speed Diesel Engines 

Data relating to oil fuel for mtornal combustion 
engines have a spe< lal interest for the engineei in view 
of the modem development of the heavy oil high com 
prossion engine m small power units both for stationary 
work an I for traction In a paper read before the 
Institution of Petroleum Technologists on Mar 10, 
L d Le Mosuner and H Stansfield attempted a survey 
of the behaviour of fourteen different ty|>eH of fuel 
when used m alow and high speed engines of low 
power running under approximately standard condi 
tions The engines expenmenttMl with differ in three 
mam particulars, namely, speed of running, design 
of combustion space, and ariangement of mjection 
gear for the fuel, although all employ the solid injection 
system The programme of work is very wido and 
includes the effpi t of leakage of fuel upon the running 
of the engine, fuel (ousumption, an(l the pro( osa of 
combustion The authors also experimented witli 
various dopes and have mdicattd the effects of those 
upon the fuels used Many graphs and diagrams are 
published with the papt^r among the most interesting 
being those dealing with the delay angle ’ for each 
fuel, and also those diagrams indicating the ‘com 
hiistion Imo ^ for each fuel which ani obtaiii6<l from 
the different engines The results pr6sent-e<l by the 
authors sliould bo of value to all those interested m 
the design and |)erformance of the small powerod oil 
engine, and should be suggestive of fuitlur work in 
this direction 

An Improved Mctallographic Microscope Many 
iinprovoments tending to secure a high degree of 
rigidity and ease of manipulation )mvo been ernbodietl 
m the redesigned Leity metallographic microscope 
The improved optical system gives a very flat held 
and iH provided with a now type of illuminator giving 
lonical illumination, that is oblique in all a/imuths, 
thus p'lrmitting wide angles to be use<l without the 
introcKiction of glare Another illuminator, consisting 
of a glass t>late and a small lens, can easily he inseitocl 
when photograplur objectives of shoit hnal length 
are being used The mechanical design is such as to 
minimise so far os f^issihle the necessary movements 
of the operator in manipulating the apparatus The 
transition from visual observation to photographic 
work is ma^le by rotating the viewing eyepiece The 
observer can view the image to be photographed 
through an opening in the side of the camera witnout 
changing his jxisition by the ocular In addition, a 
mirror fitt^ed to the camera stand can be used for 
purposes of demonstration or observation of the imago 
on the ground gloss screen The arc lamp, which has 
a steady crater, is mtorchangeable with a filament 
lamp for use when a less intense source of light is 
deal red A noteworthy featme of the outfit is the 
vibration absorbmg device on which the prismatic 
optical bench carrying the saddle stands is suspended 
By its use the diffic ulty of obtaining photomicrogr^hs 
in rooms subjected to vibration is obviated Full 
particulars of tlie apparatus and acoessonefl may be 
obtauiod on application to Messrs E I^itz, 20 
Mortimer Street, Txindon, W 1 
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Optical Experiments with Elecirons."' 


I I IS HOW sevon yoai’s since L de BfokIio broujjht 
forwaid tho view of the duality between waves 
and particles whic h in now almost universally acc opted 
uraler the name of wave mechanics, and represontss one 
of the Rioatest tulvancos m pliysics of this oi any 
otlier (entuiy The original treatment was a develop 
merit of tiie theory of lelativity, but this side of his 
theory can no longer be kept m its original form It 
apjiears, in fact, that the re<|uiromonts of relativity 
are closely connoct^l with the magnetic properties of 
the electron which gave rise on the older theory to the 
i<lea of a ‘ S[jmning electron ' and were not considered 
hy de Bioghe I tlo not propose to tleal with these, and 
shall give the theory m the appioxirnate form which 
IS Buftioiont to oxjilam the exporimouts 1 piopose to 
tlescnbe 

The basis of the whole is a duality between waves 
and paitides which ts common both to matter and 
raxlmtion Maxwell miwle optics a branch of elec 
tru ity , if de Broglie lias not reversed the relation, he 
has at least shown Isith as different < asos of a common 
[innciple, which is more like old fashioned optics than 
old fashioned elec tricity Tlie duality takes this form 
any observable atomic event is ic prosen table as the 
arrival or departuie of a particle at or from a small 
region of space, but the laws which govern this 
event involve a tpiaiitity which is best thought of as 
the amplitude of a wave (jiossibly m multidimensional 
snace) In the case of hglit, this cjuantity is in<leed the 
oWtne or magnetK vector of the Maxwell wave (it is 
indifferent which) 

In the case of electrons, it is the moie elusive ^ which 
obeys also an ecpiation of the t\po known to mathe 
maticians as a wave e(piatioii In gem ral, ^ is com 
plox, for tlio eipiation is complex, so no direct [ihysical 
meaningcan be assigned to it Its modulus is real, 
ami de Broglie gives as his principle of interference ’ 
the statement that the chance of the presence of an 
electron at a given filaco and tune is ])roportional to 
The analogous statement m optics is that the 
t liance of a (|unntum of light appearing at a given place 
and time is [iroportional to the square of the amplitude 
of the Maxwell wave 

A((Oiduig to tie Bioghe’s theory, the wavelength 
associat^jd with a froe electron is \ -h/rtw where h is 
Plamk s constant ami mv the momentum He enun 
crates, therefore, a law of spentml distribution , 
according to whidi the cham e of the presence of an 
oloctron with a given momentum is proportional to 
the Htpiare of the modulus ot the Founc^r component 
of the wave the wave length ot which coiresponds to 
the given momentum In optica, the chance of the 
apfiearante of a (juanfum of eimrgy W is proportional 
to the square of the houiier coinjionont of the Maxwell 
wave of wave length hdW 

This Himjile correspondence between election and 

• ^roin a lu hirt ihlhirnl b> Prof O V Thommin b ll S , before 
th(. 0i)tlc4il Society on Mk> 14 


quantum— ^ wave and Maxwell wave—in the case of 
the fre^e electron projiaros us for a close experimental 
analogy In fact, we can repeat many optical oxpen- 
ineuts with elec trons and get strikingly similar results 
The chief differences are due to the smaller wave 
length, wliii h is usually less than that of X rays, and 
the mucli smaller penetrating powoi Davisson and 
(lenner made exjionments with electrons which are 
analogous to the diffraction of X rays by a single 
crystal, as in the Bragg method 

Othei ex|>eriments have reiiroduced with cathode 
rays the diffraction of X rays by a crystalline powder, 
and have verified de Brogho*s law of wave length 
with c onsiderable accuracy Some recent work with 
(lithodo rays and single crystals of copper and silver 
provides the electron analogy to the optical experi 
mont in which two transmission diffraction gratings 



are superposed with their rulings inchned to each 
other (Fig 1) The etche<l surfai o of the Single 
crystal is apparently (overod with a number of small 
lumps, probably the material left between etclung pits 
The cathode rays strike the ( rystal at a small glancing 
angle to the mam surface, and jiass through the lumpe, 
being diffracted by the atoms in them If tlie thick 
ness of the lump in the direction in which the rays 
traverse it, is less than a certain amount, which for 
the angles of diffraction and electronic wave lengths 
used IS of the order 10 * cm , the thickness has no 
influence on the pattern The diffracting system is 
then efjuivalent to an arrangement of atoms m the 
plane iionnal to the rays, and this two dimensional 
array is mathematically ecpnvalent to the crossed 
gratings of the optical experiment, giving rise to an 
array of spectra which is reoiprt^cally connected with 
the atomic array producing it 

The spectra when received ou a fluorescent screen, 
are bnglit enough to be shown to a small audience 


Indian Fossil Plants 


I N 192 S, Pi of hahni pnslucod the hi-st part of an 
important work on Indian fossil plants It dealt 
with the fossil coniferous plant remains found in the 
form of impressions and mcrustations m roc ks of 
the (iondwana^fiystem in India The majority of the 
fossils described were of Mesozoic age, but there were 
also a few ralueozoic sinx^ies of a doubtful nature 
In the second part of the work, which has recently 
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been published,* Prof Sahni extends his researches 
t-o petnficxl coniferous plants, providmg descriptioixa 
of much that is new and interesting, as well as revising 
earlier work on this subject The material with which 


• Mcmolntof th(' OttoloKlfal Survey of Tnrth Palfpontologta IndiMt 
Now SorlM, vol U Kp vision of Indian Fossil Plants 


Conlferales (b PetrHactlona), bv Dt B Sahul Pp 


iifl Part 
47 l>4 4-plat<i 


7 K) (Calcutta Govcrniuent of India Central PuEucatkin Bnnoh, 
1931 ) rOruptcM, 124 
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he deals has been accumulating for many years m the 
collections of the Geological Survey of India, and some 
of the spocimenH are preserved m the British Museum 
As Prof Sahni remarks, it is unfortunate that the 
localities and horizons of so many of the specimens 
are not known with certainty In spite of this serious 
disadvantage, Prof Sahni adds very considerably to 
our knowledge of the Coniferales 

Most of the petrifactions are of secondary wood and 
belong to eitVier the Jurossio or Creta<^eouB age Tliey 
include the following form genera MeRembrxoxylonf 
VupreBittnoxylon , and Dadoxylon {Araticarwxylon) 11 

IS curious that there is no mention of Dadoxylon 
xndumm or Dadoxylon bengalense Hold on, two palseo 
ZOIC fossil woods which are certainly gymnospermous, 
while the lattor is as likely Uy be coniferous, m view 
of its structure, as any of the Mesozoic species of 
Dadoxylon described by Prof Sahni These two 
Indian fossil woods are particularly mterestmg, since 
they resemble, m certain important characters, species 
described from the Karroo formation m South Africa 
Prof Sahni cites this work by Holden m part 1, but 
does not mention either of these two spe< les 

A new genus of cone, DidoairobuSt is described It 
bears bract and ovnhferous scales as m the living 
pine, but differs in the ovubferous scale being forkeil 
at its distal end The seeds are placed on the ovuli 
ferous scale at some <listaiice from the cone axis 
Prof Sahni recognise features reminiscent of the 
podocarps lu the structure of this cone , but at tlie 
same time is clear that it is most closely relatetl to 
the Pinaceee Ho also produces clear evidence of the 
existence of araucanan conifers in the Jurassic of the 
Oondwana system The podoc arpa, if one may judge 
not only from the various types of fruits and foliage 
but also from the numerous exam[>lo8 of secondary 
wood, were abundant and ha<l a wide geographical 
distribution in India in the Jurassic and Cretaceous 
Tlio contrast between the present and past dis 
tnbution of conifers m India is stressed by Prof 
Sahni There is only one native conifer in jieninsulai 
India at the present <lay There is no native living 
conifer m Ceylon The living conifers are restricted, 
m greater India, to the Himalayas with tlieir con 


nected ranges and to Assam and Bunna In the 
Tertiary Period there is apparently an almost com 
plete aosonce of conifers m the India floras so fai 
investigated, and the Indian lertiary floras woulil 
^pear to have been almost exc hisively angi 08 [>ormous 
There is tmly one record of Indian Tertiary conifer¬ 
ous wood and that is fiom Southern India In the 
Cretaceous Period the trai os of conifers are fairly 
numerous, but the group appears to have enjoyed its 
maximum development in the Jurassic It is a 
remarkable fact tnat no fossil conifers arc recorded 
from extra peninsular Imlia 

On the strength of those fac ts, Prof Sahni concludes 
that the conifers were confined m Mesozoic times to 
peninsular India Later they gradually apjiroached 
extinction, and when the Himalayas were brought 
into existence in the Tertiary Period the conditions 
for coniferous growth wore reintroduced and an 
invasion of the modem coniferous flora took place 
from tlio landward borders 

From a consideration of their respective floras. 
Prof Sahni considers that the Parsora Stage of Dr 
Cottars 1917 classifnation of the Indian tiondwana 
Syst-em is of Tnassii age, and that the Malen Stage 
must be reforre<l to the Lpper Gondwanas and not, 
as has l>een done previously, to the Lower, for the 
flora suggests an age at least os late os the Rlisotic 
He considers that while it is clear that Ceylon and 
the Madras region formed part of the same pnloeo 
botanical province m Uppei Gondwaim times, it is 
]x)ssible that the flora of the Mesozoic plant beds of 
the Southern Shan States liad a closer coimexion with 
the conteinfioranooiLs floras in China than with the 
Indian Upper (Jondwana floras 

Valuable synoptic charts and distribution maps are 
given One of the many outstanding good qualities 
of these memoirs is the excellence of the illustrations 
and by means of those the evidence is put before the 
reader m a manner which loaves little to bo desired 
All pala'obotanists and those geologists who are 
mteresteil m the stratigraphy of the Indian (Tondwana 
System will look forward to the extension of Prof 
Sahm’s researches to the other groups of Indian 
fossil plants 


Physics in Relation to the Internal Combustion Engine * 


development of all internal combustion engines 
using gas or oil os a fuel and for all duties, whether 
stationary on land or for transport, roa<i, marmo, or 
in the air, owes more to the guidance of physics than 
any other prime mover 

In the first period, when the engine was nearly 
always a gas engine, the investigation of tlie processes 
which governed its action and the limitation of its 
cycle of working were canieil out by physicists like 
Sir Dugald Clerk, Prof Hopkmson, and others The 
results as8iste<i and accelerated development making 
}x>88ible the oxteiulod use of the engine for all mdus- 
tnal puiqioses that followed 

Perhajw the outstandmg feature dunng this time 
was the growth of the engine m size, until ultimately 
engines using the waste gases from blast furnaces wore 
built, or are huildmg, for powers so large as 10,000 h p 
per engine These Toiw size engines arc found usually 
abroad, operating in the most effic lent iron and steel 
•works As rega^s the smaller sizes in (Jreat Britain, 
they would have been used more widely if the gas 
industry had foreseen the jiossibilitiee of a country 
wide gas supply with intercoimecting trunk mains, as 
has been done since by the electrical industry 

The War {>erjod followed, and led to an intensive 

• From a lecture delivered by Alaa E L Chorlton before tlie 
Iiutlttite of Pby«lca on Miiy lu 
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and rapid development m the engine for trans])ort, 
m partu ular in the air, where special materials and 
increased aicuracy of workinansliq) were called for 
The extraoniinary firogress made was largely due to 
the munhor of highly traine<l physicists and engineers 
who concentrated upon every problem an<l solved it 
as it arose 

Since the War, development has been in the use of 
oil, and tho wide adoption of tlie engine for marine 
propulsion has been due to the high economy of tho 
Diesel motc>r The high economic f>ossibilitic\s of this 
engine were thoroughly disc usstMi in a jiaper by Diesel 
before tho engine was actually built, and though it 
took many years to bring this into priictK e the results 
have jlist! hed alI that ho hod proposed At the present 
time, development is being ciincentnitod upon the 
high speed oil motor using relatively cheap fuel, with 
the ailded a< I vantage of rcHliicing the nsk oi hre, for 
road transport and for the oir, and very good i>rogress 
18 being made 

The hrst * safety first ’ engines to fly rogulaily were 
those supplied to the airship HI01 Since then one 
has flown in the United States and one iii (Jermany, 
and these will shortly be foilowcxl by another type in 
Great Bntaui 

On the road, extraordinury {irogresa has taken place 
m the application of the small engine to motor lorries, 



NATURE 


[May 23, 1931 


800 


ote , the economy with cheaper fuel and ufiing leee of 
it has been ho marked ThiH cIuhh of engine has calle^l 
for the most intensive mvestigation and research that 
lias ever l>eou caniod out in the mtenial combustion 
engmo worltl Much valuable laboratory work has 
boon enmod out in the United States by the National 
AdviHory Uoinmittoe for Aeronautics in (onnexion 
with then air work, and elsewhere 

'riuH reveals tlio intensity of effort which will before 
long ensiiio that not only will the oil engine become 
iretloimnant for road work of heavioi nature, but also 
(»r the air, wliere its groat safety from the fire risk, 
coupled with its cc onomy, makes it so highly suitable 
Tile use of coal fiust m the engine progresses very 
slowly for a country like England, the mdustnal 
MUjiremacy of which is foimded on coal This is to be 
regretted, and we should conduct sjwcial work with 
this object 

In all the development of the engine, the steady 
jinjmiveinent of the material lias been the measure 
of the progiess made To day we have new steels 
practically unwearablo' -allowing higli spewls and long 
life, and also of sut h strength that motors like the 

hneidcr (*up engine weigh l<«8 than 1 lb per h p —• 
and a degree f)l excellence of workmanship not ex 
collotl, if oipialltHl in all the woild 

University and Educational Intelligence 

HmMiNcuiAM At the annual degree congregation 
on July 4, the honorary dogi'eo of M be is to be 
< onfei i ed on the following R A Uhattock, formerly 
chief elcctncal engineer to the City of Birmingham, 
W Wickham King, known foi his work on the Penman 
bit ccia , J H ReynoldH, wlio has made a spec lal study 
of the nebula), and J J 8haw, known for his seismo 
logical work 

Pi of J C Biash IS lesigning his posta as professor 
ot anatomy and dean of the Faculty of Meilicme on 
being ap]) 0 inted to I ho chair of anatomy in the 
U^niversity of Edinburgh 

C’AMBRfDGK —A meeting of the electors to the 
badleiiian jirofessorship of pure mathematics will l>o 
held on Juno 12 file stipeiul of the professor is 
£1200 a year or, if he holds a fellowship with dividend, 
£1000 a >ear Candidates aie requested to commum 
cate with the Vice Chancellor on or before June 2 

A University lectureship m the faculty of mathe 
jnatjos is vacant An appointniont to it will bo made 
in the (urrent term, to take effect from Oct 1 
(\mdt<lates are requested to send their names, with 
any evidence of qualifications which they may desire 
tt) submit, to Mr W J Hamson, Secretary of the 
faculty Board of Mathematics, Clare College, Cam 
bildge, on or before May 30 

The Cerieral Board recommends that an additional 
University demonstratorship bo estabhshed in the 
J^epnrtmtnt of Zoology 

Prof (> Elliot Smith, professor of anatomy in 
Umvemity College, London, has been oWtoff an 
honorary follow of St John’s College 

London - At a meeting of the Court of the Umver 
aity hold on May 13, the Principal, Dr Edwin Deller, 
re^ his annual report of the work of the University 
for the year 1930-31 The statistics for that year 
have brought out some striking foots concerning the 
number of students For example, the number of 
matnculatijjnB lias almoBt quadrupleil since just before 
the War A great mereose has taken place m all 
branches of study For the year 1913, the numbero of 
matriculations, first degrees, and higher degrees were 
6638, 1636, and 171 respectively The corresponding 
numliers for 1929 were 23,832, 3436, and 610, j|^d for 
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1930, 25,544, 3543, and 548 The total number ol 
degrees, diplomas, and certificates awarded for those 
th^ years were 11,937, 36,633, and 39,323 Dunnfi 
the last decatle, the inspection and examination ol 
secondary schools have received much attention, and 
the growth of tlie school examinations has been 
specially noteworthy 

The CJold&mitW Company has offered the Umver 
Hitv a sum not exceeding £60,000 towards the cost of 
prwtmg and equipping the library building on the 
Bloomsbury site The University library, at present 
liouseil m the Irarierial Institute, South Kensington, 
contains a total of some 260,000 volumes and pamph 
lets, and includes, with other special collections, the 
Goldsmiths’ Library of Economic Litei ature 

Avplkations for grants from the Research Fund 
of the Chemical So( lety must reach the Assistant 
becietary of the Society, Burlington House, W 1, 
by Juno 1, and he made upon sjiecial forms obtam 
able upon apjJication 

Applications are mviteil by the London County 
Council for two Robert Blair fellowsliipa m applied 
science and technology, each of the value of i46C 
and for one year Tlie fellowships will be tenable m 
the Dominions, the U S A or other foreign countries, 
an<l are open only to British subjects of not less than 
twenty one years of age Particulars and application 
forms can he hod from the Ediuatioii Officer (T 3), 
The County Hall, S E 1 17ie latest date for the 
return of forms of application is June 18 

A NUMBKR of post graduate scholarships in agn 
culture and agncultural science and in vetonnaiy 
HCionce restiectively will shortly be awardoci by the 
Colonial Omco The scholarships, which will each be 
of tlie annual value of £250, plus £12 for books, have 
been instituted with the view of ensuring a supply ol 
odeijuately trained men for futuie service m the 
Colonial Agncultural and Veterinary Services Re 
quests for particulars of the scholarships and for the 
necessary forms of application should be addre“so I 
to the Director of Recruitment (Colonial Service), 
Colonial Office, 2 Richmond Terrace, Whitehall, S W 1 
The latest date for the return of (omjiieted forms is 
Juno 16 

Thf twenty second annual Conference of the 
Association of Teachers m Teclmical Institutions will 
be held at Manchester on May 22 26, undei the 
jjrcsidonty of Mr H Ado Clark The Conference will 
bo held at the College of Technolo#^ In connexion 
with the Conference an exhibition of machines, scien 
tific ajqiaratus, and books will be opened qn May 26 
Among the resolutions for public sessions is the 
motion that a representative of tochnicaL education 
should be appointfxl to the Consultative Committee of 
the Board of Education Thelteaching of biology, too, 
will receive consideration A considerable amount of 
biology IS taught m many technical schools and 
colleges , but this is chiefly of a purely technical char 
ewter for the benefit of pharmaceutic^ chemists The 
resolution to be placed before the Conference, how 
over, will be of a wider nature It is considered that a 
knowledge of biology is an essential part of a soimd 
general ixlucation, and that more experts m the subject 
are required for the advancement of amculture and 
indust^ The Conference is to ask for teaching ot 
elementary biology m all State aided schools and an 
increase in the feicilities for higher education m bio-^ 
logical subjects The latter is scarcely necessary 
The faciUtios are there , but the former really nee^ 
attention A better groundwork younger pup9% 
IB certainly ^esiraUe pfi* been su^ 

gested concerning at; fP has been done. 
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Birtb<lays and Research Centres 

May 34, 185 s —Dr A C Haddon, F R S , formerly 
reiser m ethnology m the University of Cam¬ 
bridge 

At present 1 am engaged m compiling published 
and unpublished mfonnation concerning the sea canoes 
of Melanesia, New Guinea, and North Queensland 
The onnnal craft are, m many areas, fast disappear¬ 
ing or becoming modified, and in some places have 
quite disappear^ Not only do these canoes often 
exhibit remarkable technical skill and adaptability to 
local circumstances, but also considerable diversity 
The distribution of the vaiious types emd details of 
construction of these vessels is worth recording, since 
these were the means by which the various migrations 
and culture drifts have spread over western Oceania 
The names for canoes and their various parts are 
significant m this coimexion Very little has been 
recorded about the traditional relation between 
4 efimte ty^>es of canoes and culture-heroes or culture 
drifts It IS hoped that a foimdation will be provided 
upon which other ethnologists may build 

May i 860 —Prof A Smitheli^, F R S , director 
of the Salters' Institute of Industrial Chemistry 
and emeritus professor of chemistry in the 
University of Leeds 

So far as research work is concerned, I oontmue 
with the study of some flame problems and, with a 
long-standmg connexion m the gas industry, with 
scientific mvestigations relating to the carbonisation 
of coal and the use of gaseous fuel The advances 
that are bemg made by this branch of our fuel indus- 
tnes m the apphcation of science tc) its teohmcal 
problems, and the results which have accrued from 
mdustnal research conducted by the gas industry 
and the benzol mdustry m association with the Uni 
versity of Leeds, are I think, notable The national 
importance of directing research to fuel problems on 
every side scarcely needs emphasising in the columns 
of Nature 

May 25 , 1858 —Sir Henry Miers, F R S . honorary 
professor of crystallography and lately vice 
chancellor of the University of Manchester 

The splendid results of X ray methods will not, I 
hope, distract attention from two proraismg Imes of 
research m rameralogy and crystallography ( 1 ) Ex¬ 
perimental nuneralogy that is, the artificial pro 
duotion of mmerals, both rook forming and others, and 
the study of their ongm and transformations The 
lock of a geophysical laboratory m Great Bntam has 
long been deplored (2) Crystal growth that is, the 
study of the conditions which prevail m and upon the 
surface of the growing crystal, these deternune its 
actual form , perhaps also its external symmetry, as 
some believe 

May 35, 1865 —Prof P Zeeman, ForMemRS, 
professor of experimental physios m the Univer¬ 
sity of Amsterdam 

My oo-workers and I are at present moat mterested 
m the experimental study of the influence of magnetic 
fields on the hyperfine structure of spectrum Unes 
Values of the meohamcal moment of the atomic 
.nucleus obtained from such magneto-optical resolu- 
^ons are among the most important data for the 
further development of the quantum theory A 
second line of work, oonoemmg the more detailed 
^oalyBis of the hAt given out positive ra^, 
whion, as Stork and Lunelund have mown, is partially/ 
|>olan^, IB m the charge of Miss W Lub An ex- { 
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tensive study, made m my laboratory, of the magnetic 
resolutions of the spectra of the ionised noble gases, 
will soon be published by Mr Bakker 

Constant progress is l>omg made in the analysis of 
different spectra, especially by Dr do Brum 

May 28 , 1861 —Dr H R Mmi, vice president and 
formerly librarian of Royal Geographical Society 
and president of Section E (Geography) of the 
British Association in 1901, past president of 
Royal Meteorological Society and Director of 
British Rainfall Organization 

I worked long at researches prehmmary to the con¬ 
struction of on accurate map of the normal annual 
rainfall of the British Isles, and I hope that the work 
will be continued and completed by lietter equipped 
and more fortunate mvostigators 

The practical problem present to my mind is to 
draw isohyets 01 the average annual precipitation 
from air currents impinging horizontally on laud 
Blopes Such a map would express exactly the con 
trol of a mobile distribution by crustal configuration 
undisturbed by the sporadic precipitation produced 
by ascending air currents of purely aerological origin 
occurring m cyclones, squalls, and thunderstorm'! 
Centuries of observations would be required to produce 
a map of total ramfall m which such sporadic splashes 
would be smoothed out, but I believe that a method 
of elimmaimg these irregularities m shorter periods 
might be deduced from the study of very dotaileil maps 
of individual showers together with equally detailed 
synchronous maps of atmospheric pressure 

May 29 , 1883 —Prof H Bateman, F R S , professor 
of mathomatiCB, physics, and aeronautics in the 
California Institute of Technology, Pasadena, 
California 

My chief mvestigation now in progress is on re 
flection at an absorbing wall of the sound from a 
point source 


Societies and Academies. 

London 

Royal Society, May 7 —M D Waller (1 ) The 
measurement of aotmic erythema produced by ultra 
violet radiation with special reference to the latent 
time Consistent results regardmg the biological action 
of ultra violet radiation, as measured by the resultmg 
skm erythema, can be obtameil provided certam pre 
cautions are taken The latent time of erythema, 
which may vary from about one to seven hours, 
accordmg to the length of exposure, provides the 
most accurate and simple way of estimating the effect 
of ultra violet radiation on the skin, and it is easily 
measured When it is desired to get the maximum 
oontrasts due to differing conditions of radiation, 
exposures should be chosen which will lie on the steep 
part of the curve, correspondmg to rapid variations 
of the latent time with exposure and to slight ery 
themas which will differ even visually one from another 
more than will deep erythemas — ( 2 ) The relation 
between energy doses of ultra violet radiation and 
actimo erythema produced Particular attention was 
paid to the question of how the mtensity of the radia¬ 
tion decreases with the distance from the source 
The mtensities were varied over wide limits (200 1 ) 
correspondmg to distances varying from 40 cm to 
6 6 m The effect of a given dose of the weak m- 
tensity u just as great as that of the most powerful 
mtensity u^, and it is concluded that the pr^uotion 
of erythema follows the Bunsen-Roscoe law for a 
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photo chemical action, that la, the time factor i8 umty 
-J W Tudor Thomas On the return of sensitive 
nesH in comeal ^rafta in rabbits In a senes of expert 
rnents on cornoal grafting, some of the grafts became 
Honsitive and others did not The results of 29 expert 
inents are analysed Some of the grafts were central 
ill position m the < omea, others marginal Some 
lemained or became c leai, others became more or less 
opacpie, wlnle one exhibited a central clear area The 
establishment of an afferent nerve supply tn a comeal 
graft depends upon a precedent or < on current growth 
of blood vessels in that graft It does not seem to bo 
iieoessaiA'’ that the blood vessels should accompany 
or take the surne path as the afferent nerves that 
grow m from the surrounding tissue —G E Briggs 
and A H K Petrie Respiration as a factor in the 
ionic oquiiihna liotween plant tissues and external 
Holutions The condut tivity of water < ontainmg 
slices of tissue from rairot root rises at first and then 
falls to a steady value, which is maintained os long 
as the tissue is alive The rate of evolution of carbon 
dioxide hy the system follows a similar coui*se to that 
ijf the conductivity riieoretical consideration shows 
that variations in the rate of production of carbon 
dioxide hy the tissue will be actompanie<J hy similar 
changes in the concentration of hydrogen ions in the 
tissue This will lesult in changes in the degree of 
ionisation of indiffusible suVistances, such as proteins 
witli consequent changes in the distribution of <lif 
fusible ions, hik h as K and Cl between the tissue and 
the external solution The final result of tins chain 
<if events will be a parallelism between rate of pnaluc 
tion of carbon dioxide and conductivity of external 
>4olution McKeen Cattell, T P Feng, W Hartree, 
A V Hill, and J L Parkinson Recovery heat m 
muKcular (ontraction without lactic ai al formation 
Muscles poisoned with lodo acetic and contract with 
out proilucing lactic and Kune tional recovery m 
oxygen after stimulation can be demonstrated under 
certain conditions m such rmiscles The persistence 
of this ‘lecoveiv ’ heat suggests tliat one effect of 
jodo acetic and is to interfere with the mechanism 
by which energy leleased m oxidation can be em 
ployed in driving the endothermu reactions necessary 
for flinttiojial lecovery , it does not interfere with 
oxidation as such Normal muscles stimulated to 
extreme exhaustion have a recovery * heat only 
about one quarter of its usual value in ielation to the 
inituil heat Possibly in normal muscles pushed to 
extreme exhaustion as m muscles j^oimmed with 
jodo acetic acid one reason of incomplete recovery is 
that phosphate sot free by the breakdown of croatine- 
]>hosph(>i K ac id is ‘ side tracked ' as hexose phosphoric 
ester and so cannot l>e recombined with creatine 
A G R Whitehouie l*urther investigation of 
sweating and sweat For a given rise in >)ody tern 
[lerature, sweatmg is facilitat-od by the performance 
of muscular work when compared with sweatmg pro 
ducod by the same rise in body tempera!um with the 
subject at rest Some prcxluct of muse ular metabolism 
is responsible for this, though the comiexion may be 
a less direct one The performance c>f a moderate 
amount of work would seem to be accompanied by 
little rise m the chlorine concentration of the sweat, 
although a marked increase with time, indicative of 
fatigue of the sweat glands, is evident when the 
subj"ect 18 at rest and the sweating is simply due to 
the wet bulb temperature of the surrounding air A 
progressive decrease m the projxirtion of organic 
matter to ash is observed as the sweating contmues 
The chlorine dt^oncentratiou, and also the ratio of 
chlorine to potassium in CTiA sweat is found to vary 
for different individuals —R Snow Experiments on 
growth and inhibition (2) In decapitated pea seed 
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Imgs, which have prcxluced two equal shoots spnoging 
from the axils of the cotyledons, if one of the shoots 
IS deprived of its leaves until only those of 1 mm or 
less remain, it is rapidly arrested m growth ami 
finally killed This effect must be due to inhibition 
coming from the other shoot The influence commg 
from ileveloping leaves kills (directly or indirectly) 
those shoots or parts of shoots that are not m the lino 
between developing loaves and roots and m which it 
travels towards the apex, and this fact also suggests 
that it 18 of a polar nature 

Geological Society, April 22 —H H Thomas and 
W Campbell Smith Xenohths of igneous origin in 
the Tr^gastel PJoumanao'h granite, COtes du Nord 
F>anfe In the neighbourhood of Tr^gastel, a red 
porphyntic biotit-e granite crops out along the ooast 
and forms the rising ground for several miles mland 
In parts, this gianite is remarkable for the abimdanoe 
of xenohths which it contains 8om© of these ore 
of sedimentaiy origin, but the majority sure of the 
kind usually referred to as basic segregations ’ The 
occasional jirosence of large felspars m the xenobths 
is discussefl, and the authors are of opinion that these 
are xcnocrysts and have not grown m place Evidence 
18 produceil to show that the basic mass from which 
the xenohths wore derived was most probably part of 
the loof of the granite—C I Gardiner and S H 
Reynolds The Loch J)oon granite ’ area, Galloway 
The phi tonic rocks are almost everywhere surrounded 
hy high hills tomiHiseii of metamorphosed Ordovician 
s^iraents Analyses wore piepared by Mr E G 
Roilley of each of the three rock types The most 
interesting problem concerning the plutonic mass is 
to <iefcermine the mutual relations of the rooks and 
to ascertain whether their different varieties may be 
considered to have arisen by differentiation subsequent 
to intrusion, or whether the facts pomt to each of 
the three ro< k types being a separate intrusion The 
authors boliovo tn© latter to bo the true explanation 
No evidence was found of contamination of the 
Igneous magma by the incorporation of sedimentary 
material 

Paris 

Academy of Sciences, April 7 — Charles Camichel 
and Leopold Escande An experiment of Joule con 
cemmg the mechanical equivalent of heat —A Gelfond 
The order of D (X) - G A Boutry Cycles and lag m 
photoelectric cells with a gaseous atmoi^here — 
J Barbaudy and A Petit Study of the buffer effect 
m nickel plating baths —E Herzog and G Chaudron 
The protection of iron plunged into aerated saline 
solutions and the realisation of an Evans battery — 
L Meunter and M Lesbre The action of electrolytes 
upon substantive colouring matters —H Forestier 
The ferrites tlie relation l>etween thoir crystalline 
structures and their magnetic properties The 
magnetic properties of the femtes nave V^een shown 
previously to fall into different groups The X-ray 
study of the crystalline structure of these comiiouncfs 
proves a direct relation between the crystaUine 
structure and the magnetic properties —Maurice 
Mane Janot Sclareol and its derivatives The 
formula C„H„0|, piovisionally given to the solid 
alcohol obtained from ScUvta adarmy is now found to 
This results from a purer product and 
IS confirmed by the preparation and analysis of a 
dihydrosolareol —LouU Lecoq The complex salts oL 
gold and sodium derived from camphodithiocarboxyho 
acid —Acolat Physiological researches relating to 

the separation of the venous blood and arterial blood 
m the frog’s heart The peculiarities of the structure 
of the frog’s heart described m an earlier paper 
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(Cif, 192, p 767) suggeeted that the separation of 
the two bloods m the ventnole is nearly oomplete 
Confirmatory evidence is now given, based on the 
nse of a coloured Rmger-Locke ^lyaiological liquid 
—R Fabre and H Stmonnet Kesearches on beer 
veast The oxiienmental conditions of its action on 
wystine — A Boutroux The influence of lipoids 
on the separation of the proteins by neutral salts — 
Paul Durand Rhxpxcephdlua sanguineus and the 
virus of the pustular fever of Tunis In Tunis, as m 
the Midi (France), apart from any connexion with 
human cases, Rhipicephalus sanguineus can harbour 
the virus of pustular fever and keep it intact for 
several weeks —P Delanoi^ The menon (Meriones 
t!yhaun) as a reservoir of the Moroccan spirochsete 
Sp hispamcum, var marocanum Out of twenty one 
merions, two were found to be infected, or about 
10 per cent, but the exact proportion of infected 
inerions can only be settled by further work It is, 
however, certaui that this rodent can be spontaneously 
infet'tetl by the Moroccan spirochaete 

Geneva 

Society of Physical and Natural History, Dec 20 — 
L A Deshusses and J Deshusses Estimation of the 
active principles of pyre thrum Tlie authors have 
studied pyrethrums of Swiss, French, Spamsh, and Dal 
matian origin, estimating the two active pyretlirins 
which give a direct measure of the efficiency of 
pyrethrum insecticides All these products contain 
about the same proportions of the active principles, 
the maximum havmg been furnished by French 
pyrethrum cultivated at Bossey (Haute Savoie) and 
at Montpellier For each of these products, the fully 
onenetl flower always gives a much higher percentage 
than the half openetl flower, and the latter more tfian 
the closed flower—E Cherbuliez, F Neumeier, and H 
Lozeron Some synthetic substituted ephednns The 
authors give results of a pharmacological study of 
some synthetic derivatives of ephedrui, showuig how 
the specihc action of this alkaloid is profoundly modi 
fip<.l by slight changes of constitution E Cherbuliez 
and M Schneider The non homogeneity of casein 
Casein, hitherto considered as a homogeneous sub 
stance, has been sopaiatod by physical methods into 
at least two constituents This necessitates a modi 
flcation of the current views on the physiological 
formation of this important substance and on the 
phenomena of its precipitation by rennet —E Cher¬ 
buliez The liehaviour of two antipodes in an un 
symmetrical solvent The author has examined the 
behaviour of two antipodes in a solvent constituted 
for the two antipodes dissolved by the same active 
substance A difference between the properties of the 
two antipodes is not shown by the solubilities, but, 
on the other hand, raotemisation m presence of the 
active solvent ai^pears to lead to an active body, and 
tluH proves a difference m the reaction of the two 
antip^es in solution, in spite of the absence of 
chemical combinations in the ordinary sense of the 
word —R Warre A measure of the deformation of 
a fluid By an analysis based on the functional cal 
cuius, the Author expresses more exactly the ideas 
of the deformation of a fluid, in order to obtam more 
rigid definitions of the stability of the states of a 
system depending on on infinity of parameters The 
object of this is to study the changes of form that the 
earth may have undergone m the course of ages, in 
fluenced as it is by the solar lunar attre^ition —W H 
Schopfer An active substance found with maltose 
Its physiological action The author shows that along 
with maltose there occurs a nitrogenous impurity, 
probably a vitamin it accelera]^ the development 
of fungi 
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Science and the Human Factor. 

N the^ present industrial depression there are 
many who regard rationalisation as on trial, 
ami question the value of large industrial combina¬ 
tions It 18 suggested that such combinations are 
themselves partly responsible for the increase in 
the volume of unemplo 3 Tnent, and that they tend 
to Ignore the human factor While, however, it is 
freely admitted that rationahsation may and often 
does involve a temporary displacement of workers, 
the expansion in new directions which takes place 
as a direct result of more efficient management soon 
tends to absorb more than the number of workers 
displaced 

The issue is partly obscured by the tendency in 
some quarters to confuse rationalisation with mere 
industrial amalgamation and cartels Scientific 
management is, however, a larger question even 
than rationahsation, in that it is of importance to 
industrial undertakings of every size, although, m 
theory at least,^scientific management would itself 
imtiate a pohey of rationalisation if the facts in 
particular cases warranted it The importance of 
scientific management under modern mdustnal 
conditions is, however, undisputed , and valuable 
work 18 being done in this field both by the Inter¬ 
national Management Institute and by the Insti¬ 
tute of Industrial Administration 

Labour has now come to reahse, to some extent^ 
not only that science is much more than mechamcal 
invention, and that scientific research is contmually 
responsible for creating new mdustnea and fresh 
employment, but also that under modern con¬ 
ditions the application of scientific methods of 
thought to the control of industry is of the utmost 
importance In spite of the fact, however, that 
apphed science has ehminated from certain of our 
indufltnes some of the grosser forms of labour 
which were formerly accepted as a matter of course, 
and that, contrary to prediction, hours of work have 
been decreased and not increased, the essentially 
humanising influence of scientific thought and 
method m industry is still far from being appreci¬ 
ated It IS noteworthy, therefore, that in the 
scientific studies of management problems which 
are being carried out by the International Manage¬ 
ment Institute, the main object is to safeguard the 
human factor and, mstead of viewing man as a 
piece of mechanism, as in Taylor's system, to adapt 
the machme to the man The selected subjects for 
research have included* for example, welfare devices, 
the selection and training of workers, and accident 
prevention Efficient business management to-day 
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and any true rationalisation policy are invariably 
characterised by a careful study of the human 
factors, which are, indeed, regarded as of supreme 
importance It is now widely realised that in 
dustnal efficienoy cannot be attained unless the 
conditions of work are such as to secure the health 
and intelligent interest and co-oporation of the 
workers to the maximum extent 

The part played by science in securing improved 
and safer conditions of labour is often overlooked, 
but the work of the Industrial Health Research 
Board alone would demonstrate the importance of 
scientific research in this field Industrial physio 
logy, of course, is only one section of the field of 
scientific management, but it is the section in which 
the most important modern developments have 
occurred During recent years, the study of in¬ 
dustrial physiology and psychology has elaborated 
methods of preventing strikes and of promoting 
oo operation between the different orgamsations of 
production, which are to-day part of the scientific 
organisation of labour in America These re¬ 
searches have the same object as the strict applica¬ 
tion of Taylor s pnnciples in factory and workshops 
The success of such work is deinonstrattni by the 
changed attitude of the workers, who recogmse that 
attempts made to increase production have become 
more humane and devote more attention to the 
human side and the health of the operators 

Much of the work of the Industrial Health Re¬ 
search Board is only preparatory, but conclusions 
have already been reached which involve no re¬ 
volutionary changes and, indeed, only place on a 
scientific and statistical basis the empirical prac¬ 
tices of progressive firms The value of such re¬ 
sults 18 demonstrated by the fact that they have 
already been adopted in certain branches of in¬ 
dustry, and more widespread acceptance would 
greatly increase their utility For example, the 
American Bedaux system, which has already been 
introduced by a number of important firms in 
Great Britain, essentially incorporates the rest- 
fmuse, the value of which has been so conclusively 
demonstrated by the work of the Board, and settles 
the wage of the operative on the basis of the work 
he does and the compensatory rest period which 
should follow 

In spite of the complexity of the problem pre¬ 
sented by industrial phyjwology, there is no rectson 
to be dissatisfied with the rate of progress On the 
contrary, the Industrial Co-ordination Committee 
appomted by the Bntisif Association at Bristol last 
year has drawn up a programme for the centenary 
celebrations in September which is designed to 
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facilitate and oo-ordinate the contribution of science 
to industry and its management The programme 
includes five citizens' lectures and a senes of meet¬ 
ings to discuss such subjects as research into 
management problems, the trammg of managers, 
physique, posture and environment in relation to 
work, and the contributions of science to economy 
and safety in transport 

This work on industnal health and conditions 
of work has a defimte relation to the movement 
towards mdustnal safety which received so large a 
stimulus from the Conferences of the International 
Labour Organisation m 1928 and 1929, and par¬ 
ticularly from the Industnal Safety Convention 
adopted at the latter Conference Industnal hc^alth 
is not simply a matter of securing that adequate 
precautions are taken m the handling of toxic 
materials or of dangerous machinery Science can 
do much to eliminate such risks, and it is well 
known that the accident rate in works where ex¬ 
plosive or highly toxic substances are handled 
under piessures of hundreds of atmospheres or 
at very high temperatures is frequently below the 
average in industry Indeed, for every case of 
poisonmg by gases or fumes m the chemical in¬ 
dustry, there are twenty-five accidents caused by 
falls or sbps 

Statistics reveal that ninety per cent of industrial 
accidents are due to failure of the human element 
Such failure may be manifested in two ways In the 
first place, it is frequently due to ignorance of the 
existing dangers or of the precautions required The 
cleaning and repair of containers, to which a session 
was devoted during the recent National Safety 
Week m Leeds, is a pertinent example While the 
precautions to be observed m the handhng of con 
tamers used for the storage and transport of such 
organic solvents as carbon disulphide, ether, ben 
zene, and naphtha are comparatively well known in 
chemical industry, largely owing to its relatively 
high percentage of scientific personnel, they are far 
from being adequately known in the largo number of 
other mdustnefl m which such solvents are widely 
used The large number of trade or fancy names 
under which solvents are sold is an added danger 
and is frequently responsible for the omission of pre¬ 
cautions Even m the chemical mdustry itself, while 
the toxic and fire risks are well known, the danger 
of fire or explosion from the generation and accumu<* 
lation of static olectnc charges by the flow of such 
solvents through pipe hnes, etc , is frequently over 
looked One of the most important problems of 
mdustnal safety is the handling of the maas of yitaj 
information scattered through general twientlfic 
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literature and jits presentation in a convenient form 
for use by those concerned 

A disaster like that at the chemical works at 
Castleford a year ago is fully mvestigated, but 
as many lives may be lost in a sequence of 
accidents during a year owing to a repetition of 
avoidable circumstances, without adequate pub¬ 
licity or investigation Through lack of Informa 
tion as to the causes of such minor explosions or 
accidents, casualties may occur year after year in 
different countnea before effective means of pre¬ 
vention are discovered The pubhcation, abstract¬ 
ing, and indexing of safety information is a formid¬ 
able problem and awaits an orgamsed attack by 
scientific workers, before the results of their re¬ 
searches can become freely available for the develop¬ 
ment of adequate safety measures in industries 
that are not static but continually expanding and 
c hanging as a result of scientiffc research 

Such important contributions of science cannot 
entirely ehmmate the human factor in accidents 
Not only is some shght failure of the human 
element—momentary neglect or carelessness—re- 
sjionsible for ninety per cent of mdustnal accidents, 
but also accidents are always unduly prevalent 
among a comparatively small number of workers 
The evidence shows that absenteeism due to sickness 
IS usually abnormally high among the same persons, 
and that on an average they are also less skilled 
at their work Generally it may be said that those 
who are most suited to their work or environment 
react the most healthily to their environment, 
whether we measure the reaction by working 
efficiency or skill, tendency to sickness, or proneness 
to accidents 

It 18 thus evident that vocational selection is of 
outstanding importance as much from the point of 
view of industrial safety as from that of mdustnal 
efficiency No more valuable work is being done 
by the National Institute of Industrial Psychology 
than that which it is carrying out m this field, 
and as a result of the application of scientific 
methods remarkable progress has already been made 
In spite of the cramping influence of unemployment 
on the application of some of the newer methods of 
vocational selection and guidance which have been 
elaborated, it has been demonstrated that we can 
at any rate avoid placing m dangerous positions 
those peculiarly liable to accidents, and the policy 
of eluninatmg the unfit before and not as a sequence 
to accidents is not utopian A classification into 
risk classes according to personal characteristics 
has already been indicated as possible 

During the lost century, therefore, it may be said 
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with confidence that the whole tendency of science 
has been towards the amelioration of conditions of 
work Grosser forms of labour have been elimin¬ 
ated or transformed Scientific measures of pro¬ 
tection have been elaborated which have rendered 
innocuous industrial processes which would have 
seemed incredible a generation or two ago Scien¬ 
tific research m industrial physiology and^ psycho¬ 
logy 18 continually improving conditions of work 
so that both the health and efficiency of the worker 
are improved, and is now being applied to ensure 
that, so far as possible, young persons entering m- 
dustry are fitted into occupations for which they 
are temperamentally suited 

Such progress has inevitably improved the re¬ 
lations between science and labour, and those 
relations would become more intimate if scientific 
workers addressed themselves more whole heartedly 
to the work of education Upon their efforts 
the increasing expansion and apphcatiou of the 
investigations of the Industrial Health Research 
Board and of the National Institute of Industrial 
Psychology largely depend The success of indus¬ 
trial safety work depends fundamentally upon the 
co-operation and enthusiasm of the scientific and 
management staff in industry Nor can the human 
aspects of rationalisation and its insistence on co¬ 
operation be more effectively serveti and fully in¬ 
fluence mdustnal developments than through the 
power which scientific workers can exert through 
their privileged position in industry and their 
devotion to that ideal of service to which the spint 
of science is kin 


The Problem of Butterfly Migration 

The Migration of Butterflies By C B Wilhams 
(Biological Monographs and Manuals) Pp 
XI+473 (Edinburgh and London Obver and 
Boyd, 1930 ) 21^ net 

I pOR many years naturalists have known that 
the author was collecting material for this 
work, and have looked forward with great interest 
to its appearance His own expenences have been 
prolonged and varied—gathered dunng consider¬ 
able periods of residence in Tnmdad, Egypt, and 
the north-eastern area of Tanganyika Territory 
He has thus been able to compare the phenomena 
of migration presented by different butterflies m 
different parts of the world, as well as those pre- 
sented by the same species dunng successive seasons 
m the same area He has also dikgently collected 
records of migration wherever they could be found 
The difficulty m tracing the numberless references 
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to the subject must have been immense, and an ex¬ 
haustive treatment of the literature in any reason 
able tune, impossible, for, as the author points 
out, “ owing to the way in which they strike the 
general public, records of large flights of butterflies 
appear to l>e particularly frequent in popular mag¬ 
azines, and it iH recognised that many such accounts 
must hoye been missed " He therefore appeals to 
naturabsts for help by sending references direct to 
him or by publishing the data m some convement 
journal uhder a suitable title Few things \ he 
writes, “ are more exasperating than to cbscover 
that one has overlooked an important record of 
butterfly migration which was desenbod m a 
popular book, * Through Malayan Mud in a Motor 
or—stdl more unforgivable—m a serious entomo 
logical paper entitled, let us say, ‘ New Diptera 
Nematocera from Tasmania ’ I ” It is to be hoped 
that these words will receive the attention they 
deserve, and that the author will be given al* pos¬ 
sible help in his important and interesting inquiry 
The scope and general treatment of butterfly 
migration m this work may be inferred from the 
Contents, which show that, after a brief introduc¬ 
tion, the volume is arianged in five parts I, A pre¬ 
liminary discussion giving a general outline of the 
subject, and, in a second chapter, describing flights 
in progress, II, migration treated according to 
species, the evidence being given in ten chapters, 
of which the last treats of migratory moths two 
chaptei*8, vi and viii , aie devoted respectively to 
Danaida plexippus and Vanessa cardut, the chief 
migrant butterflies, III, migrations considered 
geographically—a single chapter, in which certam 
special areas are treated, IV , general discussion 
in seven chapters, dealing respectively with the 
nature of migratory flight, the condition and be¬ 
haviour of migrants, causes of the start, deter¬ 
mination of route and goal, comparison with other 
animals, general problems, summary, conclusions, 
and future work Part V contains an admirably 
full bibliography, followed by four indices on general 
subjects, species, countries, and authonties quoted 
It will be clear from the above abstract that the 
work 18 well arranged and comprehensive, and that 
any one of the vast number of records which are 
included can be easily found It is, in fact, a nch 
mine of information on a fascinating subject, and 
this leads to the only senoufi general cnticism of 
the volume The author appears to have been so 
intent on the j^dmirable pl^n of collecting and 
setting before us all the available data, that he rarely 
‘ lets himself go ’ on the relatively few observa¬ 
tions which seem to be espeoially illuminating 
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Thus, on the interesting subject of “ Butterfliea 
resting on the Sea (p 342), the observations of 
F Muir and J C Kershaw, although conducted 
upon moths, certainly throw more light on this aid 
to migration than any of those quoted These 
naturalists were on a voyage from Hong Kong to 
Ceram, and on Nov 29, 1908, were about 190 
miles S S E of the Lower Cochin China coast and 
about 120 miles from the Great Natunos “ About 
10 A M Mr Muir wrote, “ we noticed many small 
moths settled over the deck and all m perfect condi¬ 
tion, as if j ust hatched At first we suspected that 
they were bred in the ship, but soon discovered that 
they were coming on board m numbers They 
hod the power of resting on the surface of the sea— 
even in the broken water around the bows of the 
boat—and thonnsingand continuing theirjoumey ** 
Sixteen small moths belonging to four species, and 
mcluding one debcate * Plume were collected 
The naturalists bebeved that these had flown from 
“ the Lower Cochin China coast, and, if no bod 
weather turned up, would reach the vanous islands, 
and even Borneo, in fair numbers '' All four species 
had a wide range, unaccompamed by marked local 
variation, over tropical Asia and the islands to the 
south—facts to be reasonably explaine<l by the 
power of distnbution in the manner desenbed above 
{Proc Ent 8oc Land , pp xxxvm-xl, 1909) The 
reference to these observations is to be found in 
the bibbography but, unfortunately, not under the 
names of the observers It may be added that 
comjiaratively heavy moths can also rise in flight 
after coming to rest on the surface of the sea, as 
observed by C L Collenette m the Gulf of Panama 
{ibid , 8, p 65, 1928) That the restmg place is 
not without danger is shown by a Hawk moth taken 
from the stomach of a fish in Suva Harbour, Fiji, 
and presented to the Hope Collection by Lieut 
L H Mosse-Robinson 

Again, the existence of a social stimulus leading 
butterflies of other species to join a migrating 
stream, a subject briefly alluded to on p 363, 
appears to be proved by another significant observa¬ 
tion made by Mr Muir, who describes “ the sweep¬ 
ing up of the non migrating butterflies on a Papuan 
island when a migratory flight from another island 
passed over it In this instance, m which more than 
a single species was mvolved, it is evident that the 
social stimulus, and this alone, availed to compel the 
non migrating butterflies to become migrants—with 
such success indeed that the island was compara¬ 
tively depleted of these species after the migratory 
stream had passed ’’ {ibid , A p 19,1929) In thia 
instance the bibliographical reference omits the^ 
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obterv^'B name and also, unfortunately, gives no 
clue to his illuminating observations 

In the important discussion (Chapter xvi) of the 
conditions determining the start of a migratory 
flight it would have been well to refer back to pp 
96 and 97, where observations on the overcrowding 
of Pienne breeding-places are quoted—those of 
Robinson m India and Pitman m Uganda—or even 
better, to have quoted or transferred the relevant 
passages The words of the last-named naturalist 
might also with advantage have been added to the 
quotation on p 97—It struck me at once that such 
a breedmg area must most certainly be the source 
of some of the numerous Pierme migrations so 
frequently witnessed in this part of Africa ” (tbid , 
3, p 46, 1928) The suggestion of a perenmal 
source is also supported by the fact that the butter¬ 
flies sent home were shown by their small size to 
have been starved, and that similar dwarfed speci¬ 
mens had been received two years before from a 
migratory flight of the same species encountered 
far to the south of the great breeding-ground m the 
West Nile Provmco (the old Lado Enclave) so 
graphically described by Pitman (tbtd , p 46) 
Refemng to the overcrowding witnessed by Robin¬ 
son and Pitman, the author writes on p 97 There 
18 httle doubt that it is from such mass breedmg 
areas that flights start, but apparently m both these 
oases conditions were not, or had not been, suitable 
for bringing about a migration If one such area 
could only be watched for a continued period we 
might learn much as to the ongm of migration 
Until such prolonged observations can be carried 
on, we shall rarely be offered the direct evidence 
of flight from an overcrowded area Occasionally, 
however, by a happy accident a naturabst has been 
present at the critical period Thus, Sir Guy Mar¬ 
shall has recorded that the migration of another 
Pienne butterfly (Caiopstlia flordla) was actually 
taking place from a Rhodesian valley where the 
conditions were those descnbed by Robinson and 
Pitman (%b%d , p xiv, 1921) Here, too, it would have 
been well if this bnef but important record had been 
quoted and referred to in the bibhography under 
the name of the observer 
A few pomts of systematic interest and a good 
many mistakes in the speUing of names, although 
but a very small proportion of those which appear, 
Will require adjustment in a later edition Thus, 
Danaukt pUx%jppua, the great North Amencan 
‘ Monarch ’ which has spread to so many parts of 
the world, is treated on p 149 as if it were the same 
species as a much smaller Danaine, the Onental D 
gtnvl\a Although the two butterflies are closely 
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related and the latter represents the Old World 
ancestor of the former, there can be no doubt that 
they are now entirely distinct Ltbythea, which 
has unfortunately given its name to a sub-family 
(labytheinsD) of the Erycmidae, as shown on p 242, 
has now been removed from this family and placed 
among the Nymphahd^ The followmg mistakes 
m spelling were noted limniacea for limniace (36, 
80), camadera for camadeva (40), enthronivs for 
eriihonxua (49, 460), PtTxacopterxx for Pxnaco^ryx 
(99), gtdaca for gtdtca (106), aglatOB for aglata (116), 
napue for rapae (126), Synchlce for Synchloe (126), 
Telechxna for Tdchinxa (240), andromycha for 
andromache (240), Cymalhce. for Cymoihoe (286, and 
(B elsewhere), Sarangesia for Sarangeaa (401), bexe* 
mca for beremce (403), vttelhne for vxteUina (408) 
These collected errors will create an unfair im¬ 
pression unless it IS remembered that they are very 
few as compared with the great number of names 
printed m the volume Nearly all the verified refer¬ 
ences were found to be correct, although “ Car¬ 
penter ” did not appear on page 137, given in the 
index Also, the reference on p 354 (1 8) to a pub¬ 
lication in 1922 should have been given as 1921, 
correctly quoted in the bibhography 
The preparation of this most valuable work has 
been an immense labour and its appearance will 
lead to rapid advance m our knowledge of the sub¬ 
ject, loading to that noble fate which the late G H 
Verrall descnbed in arresting words “ The finest 
monograph is the one which will be soonest out of 
date ’ EBP 


Robert Hooke 

Early Sexmee in Oxford By R T Gunther Vol 8 
The Cutler Lectures of Robert Hooke Pp vu + 
XU + 391 -I- 18 plates (Oxford The Author, 
Magdalen College, 1931 ) 25^* 

OBERT HOOKE was an Oxford man, for he 
was a servitor at Christchurch, and an 
assistant to Boyle there, before he came to London 
to work for the newly founded Royal Society 
Hence the appropnateness of this volume, which 
might otherwise escape us, for Hooke, hving all the 
best known penod of his life at Gresham College, 
as Gresham professor, and as Curator of Experi¬ 
ments to the Royal Society, os surveyor of the City 
of London and architect of some of its buildings, 
even as a Westminster boy, seems essentially a 
Londoner 

The Cutler Lectures, which were founded to 
give Hooke wherewith to scolay ”, offered an occa¬ 
sion for him to publish his many sided ideas As 

Yl 
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Dr Gunther says, the volume in which they are 
collected has now become exceedingly rare Hence 
he has reproduced the whole m facsimile, or 
nearly in facsimile, for, though every page and 
diagram has been photographed, there is almost as 
wide a difiference in flavour between this book and 
the onginal of it as there would be between the 
original Robert Hooke and a modem waxwork 
image of him Still, we have Hooke’s words, and 
they deserve some attention, for he was a very 
remarkable man, and has passed into the history 
of science as a jealous and querulous claimant for 
originating discovenes that other people perfected 
It 18 quite possible that Hooke weis a difficult 
man in his personal relations , but there is nothing 
in this volume to justify the reputation that has 
clung to his memory so jiersistently His mind was 
one of extraordinary fertility, and there seems to 
have been no branch in the seething physical dis 
covenes of the second half of the seventeenth 
century in which ho did not mingle, and to which 
he did not contribute Hence he usually found 
himself in competition with others , but even in 
the controversy with Hevelius on the advantage 
of using optical aids to enhance the value of the 
divisions of an astronomical instrument, he was not 
only nght, but also appeal^ to have written no 
word that was less than civil or that one would 
wish to withdraw Nor, in saying so, need we allow 
for the somewhat ferocious manners his times per¬ 
mitted Everyone knows that he was inventive 
and industrious, but not everyone that he wrote as 
a man of careful, judicious type, who knew exactly 
where theory ended and what could bo done with 
the practical resources then at command 

Hooke’s misfortune was that he covered the 
whole field of scientific curiosity, and that in every 
branch of it there were better, if more limited, men 
than he He was a good astronomer, but Hevelms 
and even Flamsteed were better He appears to 
have been a beautiful mechamc, with a fine sense 
of design, but the brothers Constantine and Chnstian 
Huygens were even finer He was a distinguished 
architect, but not to be mentioned with Wren 
Finally, he had a penetratmg insight into physical 
theory, only to be utterly outclassed by Newton 
‘ Hooke’s Law ’ for the restitutive force of 
springs, with its apphcation to the production of 
B 3 rnchronou 8 watch balances, and the bending 
moment for beams, we find here Though many 
of the other q^iatters ore controversial, and need 
not now concern us, possAily the most remarkable 
of his anticipations is that contained in the first of 
the^ lectures It is largely unknown, because its 
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outcome was negative It is a search for stellat 
parallax, as a practical verification of the Coper 
mean theory, such as afterwards led Bradley to the 
discovery of aberration, and it is conducted on 
exactly the same star, y Dracoms, and by exactly 
the same method, a fixed vortical telescope It was 
carried out with all the thoroughness and fore 
thought and skilful design that would have ensured 
success, had it been anywhere within reach 

R A S 


Surveying^ Methods 

(1) Applied Aerial Photography By Capt Ashley 
C McKinley With a Chapter on Obbque Aenal 
Surveys (Canada), by A M Narraway Pp 
XIV+341 (New York John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1929 ) 
25s not 

(2) La topographie sans topographea traiii dt 
photogrammetrxe Par F Ollivier Pp xvui + 
301 (Paris Editions de la Revue d'Opttque 
iheorique ei iTistrumeriiale, 1929 ) 42 francs 

(3) Meaure opiique dea dtaUincea et meihode dea 
coordoiinieR polaireR aver etude apiciale du iacheo- 
mHre auto reducteur Boaahardl Zeiaa Par Ro 
dolphe Bosshardt Traduit par Prof Maurice 
Delessert Pp 172 (Geneve Georg et Cie, 
1930) np 

(1) rilHE title of the first of these books is ill- 
chosen The subject is the technique of 
air photography for topographical purposes There 
are brief excursions into map reailing and plotting, 
but they, like the bibliography, are but notes by 
an amateur for amateurs On the other hand, 
the technique of flying, photographing, develop- 
mg, indexing, ‘ mosaicing and the like, shows the 
hand of an expenenced and practical man Mr 
McKinley knows his own subject He is an 
enthusiast, for he thinks that the “ exduaxve use 
of ground surveying will become obsolete ” 
On the other hand, he reahses that “ no one factor 
has retarded advancement so much as the 
assertion of exaggerated claims ” He writes for 
an Amencan audience, desenbes American aircraft 
and cameras, and uses such words as “ restitution ” 
(of air photographs) and such expressions as 
“ dividing the polyoomc projection mto rectangles ”, 
Enough has been said to show that Mr McKinley’s 
book will he a useful one for pilots and photo¬ 
graphers , but of small value to the surveyor who 
has to apply these photographs to his map-making 
A final chapter by Mr Narraway, Domimon Land 
Surveyor of Canada and Aenal Surveys Engineef^, 
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deeonbee the perspeotive grid (obhque photo* 
graph, small scale) mapping method, onginally 
suggested by the late Dr I>eyille and used with 
such success m the mapping of the Laurentian 
Plateau 

(2) Commandant Ollivier deserves our thanks 
He deals with ground photo surveying—from 
Laussedat and Deville to V«m Orel, and from 
photogrammetry to the stereoautograph—and he 
promises another volume to deal ^ith air photo 
survey History, instruments, precision, errors, 
methods, processes, and results are all as clear and 
logical as one expects from the best French books 
It 18 perhaps not very important that the author's 
lack of interest m foreign methods and personahties 
IS equally French 

This 18 , for its compass, the clearest guide to the 
subject which has appeared It is all to the good, 
too, that Commandant Olhvier is an enthusiast 
The comparisons with ground methods are, how¬ 
ever, exactly on a parallel with those of Deville 
Neither the one nor the other knows how small scale 
topography should really be done But that is not 
the point Anyone who wants the theory and prac¬ 
tice of photo surveying can get it from this book, 
and will be very interested , but let him remember 
two points which are not brought out First, you 
cannot survey if you cannot see, and therefore 
you cannot use photo surveying in a forest or in a 
flat country of hedgerow timber , and secondly, 
photographic methods are essentially medium 
scale They offer little, if any, advantage to the 
property surveyor or the small scale topographer 

(3) Here we have a Swiss book on a third, equally 
important, aspect of 8urve)ang, that of optical 
methods of measuring distance—methods which 
lend themselves obviously to a subsequent plotting 
by polar co-ordmates British surveyors of the 
past were content to class tachymetry as a method 
giving, roughly, errors of the order of one part in 
five hundred Modem telemeters (for which the 
base, or graduated staff, is held honzontally, thus 
esoapmg the troubles of unequal refraction) have 
greatly increased its possibihties Were Great 
Bntajn faced with ongmal property surveying at 
the present time, there is no doubt that optical mea¬ 
sures would be given their chance, and engmeers 
and other large scale surveyors will do well to 
explore their possibihties 

Mr Bosshardt's book is well designed, clear, and 
definite m its analysis of errors and description of 
instruments, and those who read French with 
greater facility than German will find ex(!>ellent 
readmg m Prof Delessert's translation 
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Our Bookshelf. 

A List of Official Chemical AppoxrUmenU compiled 
by direction of the Council of the Institute of 
Chemistry and under ike supervision of the Publica¬ 
tions Committee Seventh edition, revised and 
enlarged Pp 402 (London Institute of 
Chemistry, 1931 ) n p 

“ Official Chemical Appointments ”, now in its 
seventh edition, has firmly established its right to 
a place on the most accessible shelf of the chemist’s 
hbrary Moreover, since it catalogues the personnel 
of professional chemical services in connexion with 
State and mumcipal admimstration, it is consulted 
with increasing frequency by official, educational, 
and commercial authonties The new edition of 
some 400 pages, compiled under the auspices of the 
Institute of Chemistry, is divided mto four parts 
The first gives information concenung the activities 
of official establishments employing chemists in the 
British Isles, with a list of holders of the appoint¬ 
ments (with degrees and universities) In this 
section are found, for example the universities and 
schools, Government departments, water boards, 
industrial research associations, the National 
Physical Laboratory, public analysts, etc , and 
similar appointments in Northern Ireland and the 
Irish Free State In the second part, appoint¬ 
ments in the Empire overseas are recorded 

The third portion deals with societies and institu¬ 
tions, briefly referring to their objects, regulations 
for admission, etc , as well as mentioning the names 
of their officers The fourth section contains a 
list of acts of Parliament, orders, regulations, etc , 
affecting official chemical appointments, and is 
followed by indexes of names and places, unfortun¬ 
ately marred by long errata hsts arising from the 
printer’s oversight Subsidiary to its real utility as 
a book of reference are the pleasure which one may 
find in a study of the movements of one's former 
colleagues and acquaintances and the interest to be 
denv^ from the unexpected association of names 
with places 

Ood and the Universe Eddington, Jeans, Huxley 
and Einstein By Chanman Cohen With a 
Reply by Prof A S Ed^gton (Issued by the 
Secular Society, Ltd ) Pp 133 (London The 
Pioneer Press, n d ) Paper, 2s , cloth, 3s 

The issues raised in this book are too important 
to be discussed casually in a few hues The rela¬ 
tion between rebgion and science is, of course, a 
very old problem But the amazing developments 
of physical theories ore apt to give a new setting 
to it When scientific workers find themselves in 
a philosophical mood, they indulge m offenng their 
readers some tentative suggestions about the theo- 
l<^cal extension of their particular science So 
we get Eddington’s scientific approach to rehgion, 
Huxley’s rehgion without G^, Jeans’s mathe¬ 
matical God, and i)eThap8 Einstein’s Spmozistio 
God Philosophers should be thankful to men 
of science for such indications, the more so as 
they are not forced upon one by their authors with 
the same mental pressure often displayed by 
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metaphyBlcifits Beoaufle scientific workers do not 
present their conclusions in this respect as binding 
and final, philosophers must return the courtesy 
and treat them, for example, in the same dignified 
spint as that shown m Sir Arthur Eddington's reply 
to Mr Cohen's onticisms His case would have 
been perhaps stronger if Mr Cohen had shown 
more modesty and less partisanship m his state¬ 
ments and in ms professional defence of materialism 
and free thought But when he starts off by pro¬ 
claiming that after his criticisms of “ very many ” 
books b^y scientific workers aiming at reconcilia 
t^on of science and rebgion, their authors decided 
generally that “ discretion was the better part ” 
and that “ silence m their case spelt safety one 
may pertinently wonder whether Mr Cohen should 
be taken as a safe guide in philosophy, and whether 
he IS quahfied to pay compliments to that section 
of the Christian clergy whom he denounces as 
“ dishonest for acclaiming these men of science 
as being witnesses on behalf of God T G 

AcousUcs of Buildings including Acoustics of 
Auditoriums and Soundproofing of Rooms By 
Prof F R Watson Second edition, revised 
Pp X +155 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1930) 15 j nefc 

It is not a great many years ago since the satis¬ 
faction of acoustical requirements was purely a 
matter of empincism Here and there a scientific 
worker such as Rayleigh could explain the under¬ 
lying principles , but seldom could an acoustic 
triumph, like the Free Trade Hall, Manchester, 
be acclaimed, nor could dependent data be ob- 
tamed even from that, consequently, neither 
analysis nor synthesis came to our aid and archi¬ 
tects were but bhnd leaders of the blind Wallace 
Sabine, however, introduced a new era into acous 
tical research, and now it is by no means uncommon 
to secure success Prof Floyd Watson’s treatise 
IS a welcome contribution to the synthetic treat¬ 
ment of the subject Whether it is better to secure 
original acoustic satisfaction or to correct acoustic 
failures, admits of no argument In either cose, 
the author’s work has the merit of showing the way 
The value of wires and sounding boards is almost 
entirely discounted in the hght of modern investi¬ 
gation The concluding argument is interesting, in 
its recommendation that Sabine’s advice (remem 
bering the varying size of the audiences) to effect a 
compromise, is the desirable procedure For prac¬ 
tical purposes the use of the different sound 
absorbing coefficients is of the greatest value 

P L M 

The Annual Register a Review of Public Events 
at Home and Abroad for the Year 1930 Edited 
by Dr M Epstein (New Senes, Vol 172) 
Pp XU +313+ 176 (I^ndon, New York and 
Toronto Longmans, Green and Co , Ltd , 1931 ) 
dOs net ^ 

The new issue of this useful Wik follows the usual 
Ian of arrangement, which, combined with a 
etailed index, make reference ^easy The bulk 

No 3213, Vol 127] 


of the volume records the political and social 
history of Great Britam, the Empire, and other 
countries The summaries are both full and 
readable, and omit no matter of importance in any 
part of the world The second part is devoted 
mainly to retrospects of bterature, science, art, 
law, and finance during the year 
Science has ten pages for its share, divided 
between the biological sciences, including anthro¬ 
pology, and the physical sciences Much interest¬ 
ing matter and many broad views are crowded 
into these pages, and some of the more important 
books of the year are mentioned The pubbo 
docunqent pnnt^ in full this year is M Bnand’s 
memorandum on the organisation of a regime of 
European Federal Umon, with the report by the 
French Government on the inquiry The volume 
concludes with biographical notes of eminent 
persons who died dunng the year 

Number the Language of Science By Prof 
Tobias Dantzjg Pp xi + 260 + 11 plates (Lon¬ 
don George Allen and Unwin, Ltd, 1930) 
10 « net 

The author of this mteresting book has achieved 
a difficult task with much distmction, m showing 
that number, which is considered as the ‘ driest' 
topic on earth, could be made the basis of a pro¬ 
foundly human story From the use of finger-prints 
to the invention of transfinite numbers, we ore 
told how the theory of numbers, born m rebgious 
mysticism, has pas^ through a penod of erratic 
puzzle solving before it acquired the status of a 
science Yet the book is not a technical history of 
the subject, so that it should interest not only 
mathematicians but also the wider circle of those 
who like to ask themselves how science has come 
about Symbols are scarcely used , but the his- 
toncal method has been freely introduced to bring 
out the rdle intuition has played m the evolution 
of mathematical concepts This novel and pleasant 
presentation of an intricate subjec t is a great credit 
to its author T G 

L'Art nigre d VExposition du Palais des Beaux- 
arts du 15 novembre au 31 d4cembre 1930 Par 
J Maes et Dr H Lavachery Pp 32+48 
planches (Pans Les Editions G Van Oest, 
1930) 30 francs 

This book, pnmanlv a guide to the section of 
Negro art m an exhibition held at Brussels at the 
end of 1930, consists of two bnef but adequate 
essays on the main characteristics of African art 
M Maes deals with the sculptural art of the Belgian 
Congo, and Dr Lavachery with that of the re- 
mamder of Afnca a not unfair division of labour 
m view of the importance of the Congo as an art 
centre It will 1^ remembered that from here 
came the wooden statuettes which have had such 
a marked effect in modern European art and 
sssthetics The plates figure a large number of 
examples Excellent as is the text withm its 
limits, the plates alone make this something more 
than a mere guide-book and worthy of permanent 
preservation 




mx 30 , 193 ^] 


NATURE 


m 


Letters to the Editor. 

[The Editor does not hold himself responsible for 
optmons eacpresstd by hiS correspondents Neither 
oan he ttndsriake to retttm, nor to correspond with 
the wrUers of, rejected manuscripts intended for this 
or any other part of Nature No notice ts taken 
of anonymous commumcations ] 


Atomic Wei^t of Gnolum« Use of the Word 
* Maea-epectrograph ’ 

Thx first mass spectra obtained from oseeium by 
means of a hot euiode showed only one line of mass 
number 133 As I pointed out,^ the conditions of the 
experiment precluded any accuracy of measurement 
flumcieat to decide whether the chemical atomic 
weight then and since accepted, 132 81, did or did 
not represent the weight of the atom Quite recently, 
K T Bambndge,* using Dempster^s method of 
analysis, has confirmed the simplicitv of caesium to 
such a degree as to make him confident that no other 
isotope exists to the extent of 0 3 per cent As he 
points out, on this view the atomic weight of 132 81 
would imply a packing fraction of - 14 3 Such a 
figure would be so commetely abnormal that it seemetl 
desirable that it should be tested by direct and trust 
worthy means 

The obvious method is to photograph Cs 133 be 
tween Xe 132 and 134 To be really convincing, the 
lines must be produced during the same exposure, and 
as the edkah metals and the inert gases are, from the 
point of view of maea ray technique, the extreme and 
mutually exclusive types of element, this is by no 
means easy Aiter many trials, I have now BU 0 c<Wed 
m making a form of discharge tube capable of pro 
ducing the anode rays of cassium at the same time as 
the gas rays of xenon Furthermore, by varying the 
quantity of the latter element present and the tunes 
of exposure, mass spectra have been obtained which 
enable the masses to be compared with an accuracy 
of 1 in 10,000 The results are conclusively against 
any abnormality If we assume the packing fraction 
of xenon to be »63±2 0, as already determined, that 
of cffisium IS - 6 0 ± 2 0, the weight of the cffisium atom 
(0**= 16) IS 132 933, and using Naud6*8 fewjtor of 1 26 
m 10,000 to transform to the chemical scale we get 

At Wt of Caesium = 132 91 ± 0 02 

In further reference to Bambndge's letter, I should 
like to lodge an objection to his application of the 
word * mass spectrograph ’ to Dempster’s form of 
analysis This word I corned m 1920 to describe an 
instrument which by its pecuhar sequence of electric 
and magnetic fields eliminated the effect of varying 
velocity and gave a spectrum dependent upon mass 
alone Dempster’s apparatus, described two years 
earlier, is essentially an application to the an^ysis 
of poffltive rays of the well known and widely used 
pnnciple of semicircular magnetic focusing Such 
an instrument gives a magnetic spectrum which 
depends upon momentum and not upon mass per se 
The fact that it is the standard method for determining 
the energies of beta particles makes this sufficiently 
obvious The use of the word mass spectrograph, 
unquahfiied m any way, to an apparatus not using in 
any manner the pnnciple implied in it, appears to me 
to be a misleadmg and undesirable practice 

F W Aston 

Cavendish LAboratoiy, Cwibndge, 

May 16 
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Petroleum and Alpha Radiation» 

In Nature of Feb 28 (127, p 317) reference was 
made to my recent address ^fore the Amenoan 
Association for the Advancement of Science, ^ as 
reported by Science Service Lest the ‘ novelty * of 
the possible r61e of alpha radiation in the mteraotion 
of hydrocarbons m the earth's crust obscure its true 
relative importance, I should like to make a further 
communication and to suggest a new way of account¬ 
ing for the absence of freenydrogen in natural gases 

In the first paper of Lmd and Bardwell on the 
action of alpha pe^rtiolea on saturated hydrocarbons,* 
it was pointed out that similar reactions must take 
place in the e€Lrth’B crust if conditions exist where 
alpha particles bombard hydrocarbons While these 
conclusions were then based on experiments with 
gaseous hydrocarbons, there was mdirect evidence 
that the reactions extend also to the liquid members 
More recent work by W T Richards* in the laboratory 
of Sir Ernest Rutherford gave direct proof that this 
is true not only for liquid but also for solid parAffins 
and that hydrogen is the pnncipal gaseous product 
Calculations from Richard’s results * showed that 
even the quantitative yield of hydrogen per ion pair 
is certainly not less than half of that m the gases 

Hydrogen is therefore the most abundant gas pro¬ 
duced by the veacUon, and since Lmd and Bardwell 
had shown * that it does not interact further with 
unsaturatod hydrocarbons under alpha radiation, it 
becomes an important criterion of reaction unless it is 
removed m some other wav 

The fact, however, that free hydrogen is conspicu¬ 
ously absent m natural gases (except in some volcamo 
regions) led us to conclude that the problem of its 
disposal must be met before even a partial radioactive 
origin of petroleum could be accepted Under cata¬ 
lytic conditions whioli are quite possible, hydrogen 
could recombine with liqiud unsaturates, but this 
would account for less than half of it, assuming the 
initial hydrocarbons to have been saturated, smee all 
the hydrogen liberated m condensation to higher 
saturates would still romam free 

If, however, the origmal hydrocarbon (or hydro¬ 
carbons) be assumed to have been unsaturatod (or if 
unsaturates have been produced from saturatee by 
the thermal elimmation of the necessary amount of 
methane), the complete catalytic removal of hydrogen 
under high pressure and high temperature conditions 
becomes possible, because the amount of hydrogen 
liberated by alpha rays is much smaller from the un- 
saturates—far less than the amount required for 
saturation Moreover, wo do find petroleum to con- 
tam unsaturated members, possibly indicating an 
mitial excess of unsaturation 

Although this suggestion as to disposal of the 
hydrogen may be regarded as making the radioactive 
ongm of part of our petroleum more probable, the 
abundance of methane m natural gases associated with 
petroleum seems to indicate that the thermal inter¬ 
action of hydrocarbons at high pressures and tempera¬ 
tures suggested by Prof H A Wilson • is perhapis the 
more prolific source of petroleum, since, aooordmg 
to hiB theory, methane would be the lower termmed 
member 

The recent note on this subject m Nature also 
raised the pertinent question ** is radioactivity a 
potential function m the type of environment and at 
the comparatively shallow depth in the crust which 
modem views seem now to imply for the birtli of the 
Oil globule T ” It scarcely appears possible to answer 
this question definitely, but certainly we would not 
be justified m a negative answer TTie distnbutum 
of a low radium content in the earth's crust is so 
general and so constant that its action extended over 
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T)ie Htato of }>olan4ation of the Kainaii lines has 
also been studieil with the ^ases carbon dioxide and 
acetylene It is found that the strongest lines 
aacribable to a linear vibration of the molecule are 
nearly completely [Milanswl The ‘ wings ’ apjieanng 
on either side of the exciting mercury lines, which 
represent the rotational Raman sjioctrum, aro, 
howovtr praitnally unpolarit4e<l, as is to be expected 
from the theoretical work of Munneback ^ 

8 Hhat avantam 

210 Bow Bazar Street, Calcutta, 

April 18 
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Forestry Research In Great Britain 

I SHOULD like to Rujiport the plea put forward iii 
the recent article on foiestry lesearch in Groat 
Britain (Nature, May 10 p 720) that the Foiestry 
Commissioners should m future take greater cognisance 
of research on tlie basal pi oblems of pure science that 
underlie successful afforestation As chairman of the 
R<?searc>i Committee of the British Association which 
has been the means of providing Dr M C Rayner 
with a small measure of assistance for hei reaeaiches 
on tiee iny^corrhiza, 1 have been brought into intimate 
contact with one of fundamental problems that 
concerns the establishment of foiests on land hitherto 
devoid of trees 1 have been greatly impressed with 
the urgent need for moie adequate fewjilities for this 
woik than can be provided by the very limited funds 
of the British Assijciatioiu an<l I ventuie to ex 
press the hope that the Forestry Commissioners wdl 
give sympathetic consideration to the desirability of 
assisting thcsci investigations 

F T Brooks 

Botany School, Cambridge, 

May 18 


The Form of Fcecal Pellets and Specific 
Identification 

Tn the differentiation of closely allied s^iecies, any 
additional character which may help to separate them 
'w ill be of value In the case of ascidians, for example, 



Fro 1 —Fttcal pollct of Oibhula moffw 


much help is obtained from the nature of the eggs 
A character, hoover, winch iios not previously been 
made use of is Uie nature of the fseces While in many 
oases these are either shapeless or else of very van , 
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able shape, a large number of animals have fasces of a 
qiute distinctive tyw The epeoiflo character of the 
faecal pellets may he either m differences of tlieir 
general shape or else m details of surface sculpture, 
the latter often being exceedmgly elaborate, as in the 
example shown m Fig 1 * 

While wo have as yet investigated the tieces of 
only a limited number of species, the following ex¬ 
amples of some of the animals which may be thus 
differentiated is suggestive of the value of the method 
NuciUa nxtvda, N nucleust N aiUcata, N tenuis, 
Syndosmya alha^ S nxixda , Qtbbula cineraria, Q 
rnagus , (Jalliostonui zizyphtnus, Cantkartdes clelandt , 
Acni'Cea XHryinea, A testudinalxs , Ascxdea venoaa, 
AscidxeUa acahra 

Wo hope to give an account of some of these frocal 
pellets in the near future, but mocmwhile we suggest 
the value of examination of foices, to those retiuiring 
additional characters for the definition of species 

Hilary B Moore 

Marine Biological Station, 

Port Krin, I O M 


Flint Implements of Lower Palnolithlc Types 
from Northern Ireland 

Durino a recent visit to Northern Ireland, one of 
us (J P T B ) found m gravel lying between two 
Boulder Clays exposed m the valley of the River Carey, 
and m glacial gravel in the Dun vall^, in Co Antrim, 
a senes of flmt implements of Lower Palaeolithic types 
Other examples of these specimens, easily distinguish¬ 
able by their forms, condition, and flaking from later 
artefacts, os well os from naturally flaked stones, were 
also discovered in certain post glacial gravel spreads 
of these two rivers 

The ancient implements referi*ed to are denvatives 
m both series of deposits, and their tnio antiquity is, 
from a geological point of view, therefore, luiknown 
An examination of the specimens, however, demon 
strates that they comprise forms which at other sites, 
m East Anglia for example, are recognised to bo of 
Early Pleistocene date As is known,* at this epoch, 
over very wide areas of the earth’s surface,* the evi 
dence is clear that ancient man was engaged in making 
coarsely flaked hand axes by means of a skilful de 
velopment of the earlier rostro carinate implements 
It is, theiefore, of considerable interest and import 
ance to observe that these newly discovereti specimens 
from Northern Ireland comprise coareely flaked hand- 
axes of rostroid forms, and rostro cannates 

The manner in which these implements were made 
in Ireland is precisely similar to that in which others 
were formed during the epoch of the Cromer Forest 
Bed of East Anglia, in Palostmo, in South Africa, 
and in India In view of this sigmficant fact, we feel 

i ustiftod m claiming that flint implements of Lower 
^alroolithic (Early Chellean) types nave now been dis 
covered m Northern Ireland, and we proiiose in the 
near future to publish a detailed accoimt of this dis¬ 
covery It IS well also to recall that, many years €igo, 
the late Mr W J Knowles claim€^ to have found 
Palaeolithic implements m the so called 25 ft raised- 
beach of Northern Ireland The majontv of these 
specimens, of Palceolithio forms, one of us (J P T B ) 
would, however, not accept as of this antiquity, 
though we consider it probable that a few of them are 
to be relegated to Palasolithic times 

J Reid Mom 
J P T Bubchell 

May 9 

* Jour Hoy Anlhrop Inti , vol 41, 1021, and vol 55, 1025 
‘ Jour Roy ArUhrop /n#f, vol 60, 1080 
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The Peking Skull * 

By Prof G Eluot Smith, F R S 


W ITH characteristic promptitude, Prof David¬ 
son Black has now provided us with a full 


▼ t son Black has now provided us with a full 
report upon the features of the Pekmg skull, giving 
a detailed descnption of its external form, illus¬ 
trated by 16 photographic plates (each photograph 
provided with a trani^arent explanatory drawing) 
and 37 text figures The drawings represent exact 
orthogonal projections not only of the type skull 
but also of the second skull of SinarUhropns, the 
finding of which was discussed in Naturk of 
Aug 9, 1930 (p 210), and of a senes of other fossil 
human skulls The purpose of this comparison is 
to define the distinctive characters of Sirumihropus 
and to emphasise the contrasts in size and pro 
portions that differentiate it from 
Pithecanthropus and the senes of 
Neanderthal skulls An elaborate 
senes of measurements is provided, 
together with a statistical analysis 
of the significance of the figures, m ^ 

comparison with those of other fossil 
human types, as well os of representa 
tives of modern races of men Hence 
complete data are now available to f > 

enable the anthropologist to reahse 
the distmctive features of the Peking / ^ ^ 
skull and the reasons which mduced 
Prof Davidson Black to differentiate 
it from all other known human types 
and assign it adistincti vegenenc rank 
The history of the finding of the 
skull by Mr W C Pei on Dec 2, 
1929,haaalreadybeen told in Nature * , 

(Mar 22, 1930, p 448) It was not 
until four months later that Dr Black completed the 
process of removing from the surface of the skull the 
hard moss of travertme in which it was embedded 
He then began to make casta and photographs 
of the specimen and to prepare the preliminary 
reports After this was accomplished, he set to 
work to expose the interior of the skull, and 
in this he was inspired by the motive of pre¬ 
serving if possible the natural endocramal cast 
Fortunately, this was possible because the bramcose 
was fractur^, enabling the bones to be removed 
piecemeal Moreover, the skull is that of a young 
adolescent, whose age, m Dr Black’s opinion, 
corresponds to that of a modem child between 
the time of eruption of the second permanent molar 
teeth and the attainment of adolescence, say 15 i 2 
years Thus it was possible easily to disarticulate 
the constituent bones This work lasted until well 
into the summer of 1930, when Dr Black succeeded 
m removing the cramal bones from the surface of 
the endocramal oast and then reconstituted each 
mdividual bone, and eventually rearticulated the 
skull with more precision than it had at the time 

* Davltlson Black. On an Adoleaoent Skull of 5fnanfAfojma 
PetinmHs In Comparison with an Adult Skull of the same Spcciw and 
wlUi other Hotnlnfd SkulU, Recent and EowU ', PaArontohvia Swiea, 
Pelplng**Apr!l 2^ ^981*?^ * (Peiping Geologtral Survey of China, 
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when it was found Before doing so, however, he 
made photographs and models of each separate 
bone, and took X ray photograpiis to display the 
sinuses and other details m the texture of the bones, 
such, for example, as the labyrinth in the temporal 
bone Then the skull was rCarticulated and an 
artificial cast made of the cranial cavity 

The present monograph describes the external 
surface of the skull and each individual bone The 
descnption of the endocramal cavity and cast which 
Prof Davidson Black has obtained of it will be 
discussed in a second monograph that is now m 
course of preparation 

In July 1930 a large part of a second braincase 


COMPARISON OF THE TWO PEKING SKULLS > 
'‘SHADED SECTION-^ADOLESCENT YOUTH 


UNSHADED 


'LOFTIER WOMANS SKULL 


I Id 1 ^Median longitudinal projections of the Peking skulls > i 

the was obtainetl from certain blocks of limestone 
the which had been brought into the laboratory m 
ed October 1930 In his monograph Dr Black gives 
phs full details of the companson of the two skulls and 
ary the evidence upon wluch he relied to interpret the 
to sexual characters and ages of the two individuals 
ind The skull obtained m December 1929 he now 
ire- regards (for reasons set forth m full in this report) 
ist as that of a youth in a stage of development 
ose between puberty and adolescence, and the second 
sred skull that of a woman Partial obliteration of the 
mg left side of the coronal suture suggests that the 
on, latter was an adult, possibly more than ten years 
een older than her compamon In the accompan 3 nng 
)lar diagram (Fig 1) Prof Da\idson Black’s drawings 
[ 2 of median longitudinal projections of the young 
ate skull (shaded) and of the adidt (female) skull have 
veil been superimposed Tlie female skull is slightly 
led thinner than that of the youth and is also larger, 
j of being somewhat higher and longer than the male 
ich skull (Fig 1) and presentmg other differences which 
the ar© probably expressions of the difference in sex 
me In view of the claims put forward by certam 
writers that the Peking skull should be mcludefl m 
^ the genus Pithecanthropus or, alternately, m the 
Y"' species H neanderihalenstSy Prof Black has devoted 
‘ a large amount of attention to the companson of 
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the projections of the skulls of PithecarUhropufi and not make much use of it for oompanson He does, 
the various representatives of the Neanderthal however, emphasise the fact that the peouliariy 


species By means of statistical comparisons he develo 


has mode out a conclusive case m justification of Peking skull resembles m certam important featuTM 


iro-mferior parietal boss m tlm 


the necessity of making a new genus and species 
for the reception of the Pekmg skulls 
While it 18 evident that the crania of Smanthropus 
and Pithecanthropus resemble one another (Fig 2) 
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much more closely than they do any other humun 
type, it IS no leas certain that they differ from one 
another in point of size, proportions and detail to 
a degree amply sufficient to proclaim their geneiic 
distinction Jt is a remarkable fact, Prof Black 
adds, that in all its cranial parts Ptihecanihropus 
shows ‘ evidence of an archaic si>ecialisatJon in 
markccl contrast to the ovidoncos of archaic general 
isation so abundantly preserved in the ciania 
and teeth of Sinanthropus ” In other words, the 
apparent pnmitivonoss of the Java fossil is m part 
probably due to degenerative changes responsible 
tor the uncouth 8ha|>© of the skull, which presents 
so striking a contrast to the elegant and undistorted 
braincase of the Poking man Apart from its 
massive su^oorbital torus and reduced third molar 
tooth, the Peking skull presents no highly special 
ised features On the contrary, its general propor¬ 
tions, the morphologv of the teeth, and the features 
of the tympanic and other individual elements of 
the skull, all provide evidence that Sinanthropus 
was a generalised and progiossive type 
Prof Black does not devote much attention to 
the comparison with the Piltdown skull The pur¬ 
pose of the present work is to provide anthropo 
legists with a detailed description of his specimen 
and an exact comparison with other specimens of 
unquestioned and generally recogmsed authenticity 
For this reason, as well as to avoid partiahty, he 
uses the data collected by Dr H Weinert m the 
case of Pithecanthropus, based upon the stucW of 
the a< tual fossil, with information provided by Prof 
Dubois in amplification Similarly, for the N^nder- 
thal skulls Dr Black relies on the data and figures 
provided by Dr G M Morant As. unfortunately, 


the similar, if less obtrusive, development of the 
Piltdown panetal He also directs attention to the 
similar thickness of the skull in the genera Sin¬ 
anthropus and EoanihropuSt but pomts out that the 
range of unevenness m thiokness of 
the Pekmg skull presents a marked 
contrast to the more uniform Pilt¬ 
down fragments 

\ , Although Dr Black himself has 

—refrained from instituting detailed 
\ comparisons with the Piltdown skull, 

' \ it IS interesting to compare (Fig 3) 

\ the transverse section he provides 
\ of the skull of Sinanthropus (the 

_thick lines) with a section made in 

/ the correspondmg plane (auditory 

y meatus) of the reconstruction of the 
Piltdown skull (the larger shaded 
area) made by the late IVof John 
Hunter This section, like the view 
skulls from the posterior 
aspect, brings out the essential iden 
tity of their architectural plan in a 
most striking way, and reveals a similarity of form 
and proportions which is unexpectedly close Apart 
from the difference in thickness, the adult skull of 
Sinanthropus approaches even nearer to the Pilt 
down skull in some respects Thus (see Fig 1) it is 
loftier than the type skull and its heiight is identical 
with that of Eoanthropua but the latter is consider¬ 
ably wider and correspondingly more capacious 
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legists with a cleUiled description of his specimen 3 ar.n»vcr«.motion.r.iP.ki„„«„dPutdown.kuu. y* 

and an exact comparison with other specimens of 

unquestioned and generally recogmsed authenticity The general form and proportions of the Peking 
For this reason, as well as to avoid partiahty, he skull, as well as the details of many of its con- 
uses the data collected by Dr H Weinert m the stituent parts, are surpnsmgly moaem in char- 
case of Pithecanthropus, based upon the stucW of acter The man of China was clearly a very pnmi- 
the a< tual fossil, with information provided by Prof tive and generalised member of the human family 
Dubois in amplification Similarly, for the Neander- close to the main Ime of descent of Homo sapiens 
thal skulls Dr Black relies on the data and figures Prof Black devotes particular attention to ttie 
provided bj^^ Dr G M Morant As. unfortunately, unique character of the temporal bone, which pre- 
there is still coilftiderable dpubt m the minds of sents a marked contrast to that of all other known 


many anthropologists concerning the Piltdown skull 
and the mode of its reconstruction, Dr Black does 
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men and apes Of special mterest ore the distinct¬ 
ive features of the tympanic and mastoid porta^ons," 
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flbowizu, not only in the oaae of the maetoid but also 
in the form of the auditory meatus and middle ear> 
oharaoters which in modern man occur only in new¬ 
born infants and very young children—a widely 
open meatus terminating at an ear drum the in¬ 
clination of which closely approaches the horizontal 
This state of affairs is lost m Homo sapiens long 
before the age of puberty is attamed As Dr Black 
remarks, the features of the tympamo region of 
8%nanthropus are admirably suited to serve as a 
starting-point for phylogenetic speculation ‘‘ With 
this generalised type before us it is not difficult to 
imagine developmental stages through which such 
an element in a stem-form may weu have passed, 
leading to the modifications 'such as are character¬ 
istic of the Piltdown, Neanderthal, and modem 
men '' On the other hand, since all the essentials 
of the tympanic morphology of the great anthropoid 
apes may oe recognised Si these elements of 8xn- 
anthropvs, a comparison of the latter may serve to 
indicate in some measure the degree of their 
divergence from a common type In spite of this 
provocative comment, Prof Davidson Black re¬ 
frains from discussing the intngumg problems be 


mentions He does not depart from the admirable 
restramt that ohoraotenses all he has wntten upon 
this subject, which makes his monograph a reliable 
rade to those who want the data and prefer to 
form their own opimons os to their meaning 

The great importance of the discoveries in China 
lies m the fact, not only that the matenal is more 
abundant than the remains found at Tnnil and 
Piltdown, and their geological age is un<j^ueation- 
able, but also that, while Sinanthroptis is differ¬ 
entiated from the genera Pithecanthropus and Eo~ 
anthrojms, it is much more generalised than either, 
yet defimtely Imked to both While it is the most 
primitive type of human being so far discovered, 
its structural affinities with both the Javanese 
and the British genera link together all the known 
types of Pleistocene men and give cohesion to our 
knowledge 

It 18 fortunate that the information concerning 
this umque matenal has been so fully and so 
promptly supphed to anthropologists in a mono¬ 
graph which IS distinguished by admirable clearness 
and impartiality Once more Prof Davidson Black 
deserves our congratulations on agreat achievement 


The Spicer-Dufay Process of Natural Colour Kinematography* 

By T Thornb Bakbe 


^LL modem attempts to reproduce by photo- 
OTaphy the natural colours of a subject 
depend upon some method of three colpur analysis 
The theory that by the admixture, in vanous pro¬ 
portions, of blue-violet, green, and orange, any 
colour in Nature can be imitated, has been ade 
quately borne out by practical expenment So- 
called * two-colour * processes must at the best be 
regarded as crude attempts to saddle each of two 
of the primaries with one half of the third 

Methods of photography in which a gloss support 
IS coated with a mosaic or matnx of tmy coloured 
areas of the three pnmary colours, and then with 
a photographic emulsion, are well-known Such 
matenal is exposed through the coloured mosaic, 
so that the light rays are miorosoopioally analysed 
before reaching the sensitive emulaon It is then 
developed, and after the black developed image has 
been dissolved away, the previously unexposed 
silver salts are exposed to hght and themselves 
developed and blackened m turn This procedure 
gives a positive transparency image, and if it be 
viewed by transmitted light—that is, through the 
coloured matnx on which it hes—the original picture 
will be seen in its original colours To A and L 
Lumi^re belongs the credit of having first issued 
such a matenal (1907), it is dtill ^own as the 
Autoohrome plate, and is still largely used 
Motion picture photography based on the same 
fundament idea has proved vastly more compb- 
eated The coloured mosaic necessarily absorlra a 
very high proportion of the incident hght, and 
correspondim increase in exposure is required 
With the advent of * talkipg pictures tn^ old 
speed of sixteen pictures per second in kineraato- 
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graphy has been raised to twenty-four, and with 
the shutter mechanism this means that no 
more than 1/40 second can be allowed for each 
mdividual exposure Hence quite apart from the 
immense improvement in large aperture lenses 
which has come about in recent years, it has been 
necessary to produce panchromatic emulsions of 
extremely high sensitivity 

The films exhibited on May 20 at the conver 
sazione of the Royal Society at Burlington House 
were procured on a new film which has been 
developed during the past four years in the research 
factory of Messrs Spicers, Ltd , at Sawston, Cam 
bridgeshire The film base itself, which is made at 
Sawston, is of the acetate type, and is non-inflam¬ 
mable in the strictest sense By a combination of 
new plasticisers with a novel method of maturation, 
a film has been produced which retains its supple¬ 
ness and whiteness indefimtely So rapid is the 
maturmg that the base can be used for photographic 
purposes a few hours after it has been cast 

The base is coated with a very thm layer of 
collodion contaimng a green dye of the neoessa^ 
concentration to act as a primary green filter It 
IS then passed through a lotary printing-press of 
special design which impresses upon it 376 paraUel 
ink Imes to the mch, with the same number of 
intervemng clear spaces It is next passed over 
rollers through a bleaching bath, which deoolonses 
the green dye where it is unprotected by the greasy 
bnes of prmting ink It then passes through an 
orange dye, when the bleached spaces become dyed 
the pnmary orange Finally, passage through a 
senes of benzole tanks against revolving bnishes 
removes the pnntuig-mk, and a material us left 
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stained with alternate green and orange hnes, 375 
of each to the inch A second, similar, procedure, 
with the greasy lines printed at nght angles, pro¬ 
vides the third primaiy, blue-violet, and in this way 
a mosaic of more than half a million blue violet, 
green, and orange rectangular areas is formed on 
the surface of the film base 

The colour mosaic is nejtt coated with two pro¬ 
tective layers, in order to prevent any desensitising 
effect of the matrix colours upon the sensitive 
emulsion A panchromatic emulsion of very high 
sjK^ed 18 finally applied The whole procedure la 
carried out on 10(Kl-ft lengths of him 21 inches wide, 
which are sht up into fifteen ‘ cuts ’ of standard 
kincmatograph width, 35 mm A very simple pro 
tective device makes it possible to leave a colourless 
sound track, one-tenth of an inch wide, in each cut, 
so that the recording of sound with colour can lie 
reodilv achieved 

Careful control of the coating of the first layer 
of green collodion has resulted in the procluction of 
a matrix of very uniform balance, which has been 
found indispensable m order that, in the subsequent 
dyeing processes, a correct balance of spectral dis¬ 
tribution IS maintained Jt is interesting to note 
that the theoretical jinmanes have been largely 
departed from, and that the overla|>fl in the 8|x>ctra 
of the blue, green, and orange regions gi^eatly exceed 
those usually agretnl upon amongst three colour 
workers That this has been justified is shown 


by the extraordmary faithfulness of the colour 
rendering 

The negative film, after reversal and redevelop¬ 
ment, becomes converted, as already stated, into 
a positive picture, which can be immemately thrown 
upon the screen Such an original or ‘ master * 
positive would be of little value were it not possible 
to make an unhmited number of copies The 
copying of any form of geometncal pattern has 
hitherto involved the appearance in the print of 
difFroction patterns or moir6, and this has greatly 
militated against attempts at the commercial 
application of matrix processes 

Satisfactory duplication of the Spicer Dufay 
pictures has been effected b^' a comparatively 
simple expedient The coloured original is passed 
through the gate of the printing machme, and an 
imago of it 18 thrown by projection upon the 
copying film, which is synchronously moved forward 
The lens has been so designed that it will focus 
critically the black silver image of the master copy 
upon the sensitive film of the copying in atonal, 
while the colourexl matrix, which is separated from 
the image by about 10//, is slightly blurred or 
diffused In this wav very exact natural colour 
copies can Ijc obtained, which are printed at the 
standard rate of 800 pictures a minute The ease of 
duplication at once places the process on a practical 
basis, for which there will doubtless be many 
scientific nsofi, apart fiom popular entertainment 


Centenary of David Edward Hughes 


T O commemorate the centenaiv of the birtli of 
David Edwanl Hughes, whom Sir Joseph 
Lai mor, in IIMIO, descnberl as ‘ one of the groat 
scientific in\entorfl of the age an address on his 
life and work was given by Mr S;ydiiey Kvershed, on 
May 14, to the Institution of Electrical Engineers, 
a society of which Hughes was piesident in 1880 
Born in London on May 16, 1831, Hughes waa 
the son of a Welsh bootmaker, who in 1838 emi- 
gratcxl to the United States and settled in Virginia 
At the age of nineteen he was appointed professor 
of music in St Joseph’s College, Bardstown, Ken¬ 
tucky, and while there gave lectures on natural 
philosophy Like many others, he became in 
tepested in the rapidly spreading electric telegraphs 
and m 1854 made a practical type printing tele 
graph Resigning his professorship, m 1857 he 
returned to Europe to exploit his invention 

In the course of the next twenty years, Hughes 
made a fortune and, taking up hia residence in 
London, dovot€<l himself to scientific research, the 
first fruits of which was the invention of the 
mierojihone He retained all his life the title of 
rofessor and his American citizenship In 1880 
e was elected a fellow of the Royal Society, m 
1885 he was awarded a Royal Medal, m 1891 he 
became a vwe presidei\J. of the Royal Institution, 
and in 1896, four yeanf after EMiaon, was awarded 
the Albert Medal of the Royal Society of Arts He 
died from influenza, at his house, 40 Langham Street, 
on Jan 22, 1900, and wafi buried m Highgate 
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Cemetery After lus death his widow returned to the 
United States, where she died about ten years ago 
She had given his note books to the British Museum, 
but much of his apjiaratus was left in a furniture 
store near the Tottenham Court Road, whore it 
lay unheeded until 1922 Through the action of the 
late Mr Camnliell Swinton, much of the apparatus 
was secureii lor the Science Museum, whore it can 
be seen Hughes left a fortune of some £470,000 
Of this he bequeathed about £13,000 to the 
Institution of Electrical Engineers, the Royal 
vSociety, the Pans Academy of Sciences, and other 
bodies, but the greater part went to the Middlesex, 
London, King’s College, and Channg Cross Hos¬ 
pitals 

Many of those facts were referred to by Mr 
Evershccl m the course of his interesting address, 
the mam part of which, however, was devoted to 
a consideration of the two outstandmg achieve¬ 
ments of Hughes’s life , the invention m his early 
years of the synchronous type prmting telegraph, 
and then, in later life, the discovery of the micro¬ 
phone “ In these his gemus was at its height, and, 
to use an engineenng metaphor, it is the peak values 
that count when we attempt to estimate gemus 

In the middle of the last century, said Mr 
Evershed, electnc telegraphy was undergone rapid 
development In England we were using Wheat¬ 
stone’s needle instruments, in America, Morse hoi 
produced his ink writer and efforts were being made 
to make instruments pnnt messages m plain type 
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At the age of twenty one, and possibly a little 
earlier, Hughes invent^ a pnntmg telegraph with 
features of great ingenuity, devising a method of 
synchronous working between a revolving arm at 
the sending end of the line and a revolving type 
wheel at the receiving end At the receiving 
end the message was pnnted on a paper ribbon 
by the action of an electromagnet m circuit with 
the line Only one impulse was needed to print 
a letter 

Inventions which come from outside an industry 
often display ongmahty of thought, and that was 
true of the Hughes printer But it was something 
more than original It was what all great inventions 
are, a complete and practical adaptation of means 
to an end It worked, and it worked well It 
deserved to succeed, and it did succeed It was so 
good that Hughes was not long m getting the 
invention into use in Amenca, and in 185ft it was 
adopted by the American Telegraph Company 
In the land of his birth, however, he discovero<i he 
was not a prophet, and so went on to France, 
where his mstrument was widely applied From 
France he proceeded to Italy, Russia, Turkey, 
Holland, and other countries, wliere his ideas were 
also fully appreciated 

With the coming of the submarine cables, 
Hughes’s instrument were installed at the London 
end of the Continental lines, not on account of the 
ment of the apparatus, but solely as a concession 
to foreign idiosyncrasies Yet it is one thing to 
make a successful invention and quite another 
to get j>aid for it Too often the inventor is left 
to pick up the crumbs from the nch man’s table 
But that was not to be the fate of Hughes He 
saw to it that he was well paid, and when he 
returned to England in 1875, from which time 
onwards London became his home, lie was well 
on the way to making a large fortune out of his 
printing telegraph 

Hughes now entere<l on the second period of his 
life, and at the age of forty foui, with ample means, 
he found leisure for the work he loved best, experi¬ 
mental research The opportunity for making a 
discovery was to come almost immediately 

Hughes’s first invention was connected with 
the telegraph his second was connected with the 
telephone Bell’s telephone was exhibited at 
Philadelphia in 1876. and the world soon realised 
that the problem of the transmission and reproduc 
tion of articulate speech had been solved But the 
telephone was capable of serving another purpose 
It was an extremely sensitive detector of minute 
variation in the strength of electnc currents, and so 
a valuable weapon of research Hughes was one 
of the first to use the telephone for research, and 
his expenments led him to the microphone In 
this du:ootion he was working in an entirely new 
field with nothmg but mother wit to guide him 
Hughes was no theonst, and by what mental pro¬ 
cess he stepped from one expeninent to the next 
will never be known Sir Ohver Lodge has said 
that Hughes thought with his hands ” The truth 
IB that Hughes was born to make experiments 
and to find hia way m the dark 
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Hughes’s expenments are referred to in his paper 
on The Action of Sonorous Vibrations on Varying 
the Force of an Electric Current ”, read to the 
Royal Society on May 8, 1878 In this paper he 
says that, being aware of the effect of light on the 
electncah resistance of selenium, he had an idea 
that sound might possibly have a similar effect on 
electneal conductors Many of his expenments 
gave negative results, but sounds impinging on the 
bod contact between the ends of a broken wire 
were accompanied by sounds in the telephone, and 
this afford^ the clue Carrying on his expen¬ 
ments with loosely touching nails, metalbc powders, 
bits of carbon, and other very simple apparatus, 
he was in the end able to hear a fly ‘ walking with 
a peculiar tiamp of his own ”, and to the simple 
form of contact, sensitive to sound, he gave the 
name of microphone ’ 

As soon as Hughes had published his occouht oi 
the microphone, there followed the usual crop ol 
anticipations But when we have awarded what 
ever credit attaches to a sporadic disclosure ol 
uncorrelated facts, the honour must go to the 
man who begins at the beginning and perseveres 
to the end , the man who feels his way from ex 
penment to expeninent, gathenng the facts as he 
goes, and continuing his efforts until the full scope 
of the inquiry has been brought to light That 
was the way of Hughes, and when his expenments 
had disclosed the mam body of facts relating to 
the action of sound on electrical contacts, he gave 
his knowledge freely to the world 

The next thing which engaged Hughes’s atten¬ 
tion was the induction balance, an ingenious 
instrument which excited mucJi interest but, 
contrary to exjiectation, proved to have a very 
limited field of utihty as a measuiing instrument 
But it led Hughes to other experiments which 
made him acquainted with strange and bewilder¬ 
ing phenomena From the note books preserved m 
the British Museum, which make mteiesting but 
difficult reading, Mr Evershed was able to throw 
much light on Hughes’s experiments on trans 
mitting signals over a considerable distance 
without conducting wires , which were once 
witnessed by Spottiswoode, Huxley, Stokes, and 
others In these experiments, the breaking of the 
circuit of the primary coil was done under con¬ 
ditions which, as wo now know, must have resulted 
in high frequency oscillations Hughes did not 
know this , and he was not aware that bis extra 
current was oscillating and that his primary circuit 
was radiating energy in the form of electro¬ 
magnetic waves 

Hughes, like others, was working at the fringe 
of a vast field for discovery—the wireless field 
And even after Clerk Maxwell, in his electro¬ 
magnetic theory of light, hod forged the key to 
the gate, a good many years went by before Hertz, 
who knew about Maxwell’s theory, took the key 
and began the work of ejmloration that led to 
wireless commumcation Unfortunately, Hughes 
woB not in possession of the key 

In the conclusion of his tribute to Hughes, 
Mr Evershed remarked Fnendly speech brings 
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men together os nothing else can, and Graheutn 
Bell and David Hughes who gave us the telephone 
and the microphone deserve to be honoured every 
day of our lives It would be too much to suggest 
that you should think of these benefactors of 
mankind whenever you use the telephone, but the 
next time you are rung up for some far-distant 
fnend, and hear his well-known voice speaking to 


you when you lift the telephone to your ear—give 
a passing thought to Graham Bell And then, 
when you speak into the mouthpiece of the trans¬ 
mitter—^knowing that the microphone inside it 
will respond and that the current npples which 
faithfully represent your voice will be earned far 
away to your friend—remember what you owe to 
David Hughes ” 


Obituary. 


Thk Ven Dr J M Wilson 

T ames MAURICE WILSON was bom in 1836, 
was senior wrangler m 1859 , an assistant 
master at Rugby from 1860 to 1879 headmaster 
of Clifton College from 1879 to 1890 , vicar of 
Rochdale and archdeacon of Manchester from 1890 
to 1905 , canon of Worcestei from 1905 to 1926 
The last five years of his life he spent m quiet but 
not idle retirement near Petersficld, Hants, where 
he died on April 15 

This bare statement does not seem to suggest 
many opportunities for adventure, yet it was 
adventure in the very boat sense that was the 
breath of his nostrils It was typical of Wilson 
that m extreme old age, when death was beckoning 
to him, he told one nearest to him that, though he 
did not know what happens to us after death, he 
was very keen to find out Yes, he was always very 
keen to find out the truth, and always brave to face 
it with all Its consequences It was not his wont 
to abide comfortably in the old ways along which 
habit leads most men to slothful acquiescence 
Throughout his long life, in action and m thought, 
he was continually breaking with his past, and glori¬ 
ously happy m the difecuTties that the new work 
and the new problems presented The changes must 
have often seemed rash to the onlookers How the 
wise heads must have shaken when on going up to 
Cambridge as a classical scholar he turned aside to 
mathematics, and when as a mathematical master, 
he allowed himself to be diverted to the teaching 
of science 

Before his Rugby career was over, Wilson 
contemplated giving up his comfortable house 
mastership for parochial work, and would have 
don# so had not the headmastership of Clifton been 
offered him After a few years there, he left his 
successful work as a headmaster to be a northern 
archdeacon To many it was a matter of deep 
regret that no Pnme Imnister was ever adventurous 
enough to set him on the bench of bishops The 
one offer that was made to him was ludicrous It 
18 possible that he might have been an admirable 
diooesan bishop , it is qmte certain that he would 
have been leaven in the episcopal lump As it was, 
he had a great influence on religious thought, and 
must have been a magnet which attracted many to 
the Church of England and kept many in it The 
writer of this notice heArd his first as well as his 
last sermon as a scboolmaeter Only a few years 
separated the ofte the other Both were 

instinct with the sfiSie buoyant and adventurous 
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but steady faith In all his sermons there was a 
certain spintual hveluiess, which kept his con¬ 
gregation awake even on a hot Sunday afternoon 
The events of the day were seized upon to help 
the understandmg and to show the importance 
of spiritual issues He paid even his youthful 
congregations the compliment of recogmsmg that 
they had difficulties in behef, that faith could 
not be easy to them any more than it had been 
to him 

Stress has been rightly laid on Wilson a cease¬ 
less efforts to harmonise a spintual faith with 
the claims of natural science As a young school¬ 
master it was hi8 task to assert these latter claims 
Though the teaching of science hod been started in 
Rugby by Dr Tait in 1849, it was looked upon os 
an extra, and Wilson taught it os an extra to about 
fifty boys from all parts of the school, even as late 
as 1863 Then came the report of the Royal Com 
mission on the nine public schools, including Rugby 
One of the recommendations of the Commissior 
was that every boy should, at some stage or othei 
of his school career, receive some education ir 
science Dr Temple introduced it at once into the 
whole middle school, but how could one master 
and that a mathematical master, cope with the 
work ? A second mathematical master—F E 
Kitchener—was enticed to co operate with Wilson 
They insisted on only one subject being taught ir 
all the science classes for the first few terms, sc 
that they might cope with the difficulty Whal 
was the subject to be ^ Temple suggested botany 
and botany it was, even though neither of the 
teachers knew the subject Wilson has himself told 
how the help of Sir J D Hooker, the great curatoi 
of Kew, was enlisted He planned out a course oJ 
study for the two masters for the summer term 
They spent the greater part of the summer hohdayi 
at Barmouth with a party headed by Prof George 
Henslow and many enthusiastic collectors and 
diagram makers, and started teaching botany tc 
350 boys in September 1864 From tlmt day unti 
Wilson left Rugby he was the inspirer of the science 
teaching, which was, of course, rapidly extended 
and no doubt botany was soon elbowed out by iti 
mor*e robust brothers, pfavsics and chemistry II 
was not only in the work in school that Wilson 
was an initiator He was one of the founders oj 
the Rugby School Natural History Society, wbiot 
supplemented m almost ideal fashion the work 
done more formally It aroused interest m geology, 
zoology, entomology, and oth^ subjects whSih Mjew 
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not taught in the school and yet gave life and unity 
to the olasa room work and a common social bond 
to teachers and to taught 

When Wilson went to Clifton, his expenenoe of 
teaching science and his enthusiasm for it were 
invaluable He did not faunaelf take a big part in 
the actual class work, but he collected a band of 
teasers and gave them the nght opportunities Of 
these they m^e splendid use Their teaching owed 
a great deal of its inspiration to the way in which 
their headmaster encouraged them to do original 
work Scientific knowledge, the Royal Societv itself, 
would have been poorer hod it not been ior the 
opportunities that Clifton gave its masters and its 
boys during the period of his hoadmastership 
Of Wilson*s work at Clifton as a whole there is 
much to be said Fercivcd had laid solid and noble 
foundations , Wilson gave the school just the touch 
of inspiration, intellectual and spiritual, that earned 
it through the difiicult second chapter of its life 
Men of ability still remember him as a teacher who 
made Plato a livmg power m their hves To all, 
his versatility and enthusiasm meant much He 
cared little for the solemn pomposities of life , he 
cared a great deal for the mortal things that touch 
the human mind When sorrow or shame, success 
or failure, visited the community—and these are 
from time to time inevitable visitors in any great 
school—he never failed in the power to show how 
he longed to sympathise and restore Now and 
then, no doubt, he bewildered his subordinates by 
improvised devices, or by a burned change of 
opinion But bewUdeiment is good for all men, 
especially for schoolmasters He took a simple and 
disarming pleasure in his own feats, but was ever 
the first to proclaim the merits of others Thanks 
to this generous quahty of appieciation, masters of 
very different and some of very great talents found 
happy work at Clifton In his northern parish 
these same quahties shone out for the encourage¬ 
ment of many clergymen and for the spiritual 
benefit of those laymen who, living among the dark 
Satanic mills, are tempted to cease from mental strife 
At Worcester, Wilson mastered a new craft that 
of deciphering and editing the archives m the 
Cathedral Library But he did not confine himself 
to the Library , he spoke his mind in sermons and 
in lectures on the urgent social problems that 
affected the city's life, and he imparted his own 
new-won love of the ancient (IJathetkal to countless 
groups of visitors, who followed him spellbound 
on his courteous and enthusiastic pilgrimages from 
end to end of the building 

It 18 not fanciful to suppose that m his school¬ 
days Wilson heard the two voices that speak to 
men of hberty At King William's College the 
ocean bellowed from his rocky shore , at Sedbergh 
the mountain floods brought him the same message 
and all through life he had this music m his ears 
and rejoiced in it To these voices others deep and 
vibrant were added as life brought him happiness 
and sorrow and quickened his imagination So it is 
for a very nch and venturesome nature that all who 
knew him are grateful and that all the tnimpetsflurely 
sounded on the other aide W W V 
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Peof a a Miohklson, Fob Mbm R S 
It is just fifty years since Micbolson made hu 
first attempt to measure the velocity of the earti 
through the ether Shortly before his death he wa* 
still at work on the same problem The memorabk 
result was in 1887 when, in conjunction with 
Morley, he Mrformed the famous expenment thal 
ultimately led to the theory of relativity and 
changed our whole conception of the physical world 
There was a combination of grandeur and dehcao} 
in the apparatus which strikes the imagination— 
the massive pier floating in meicuiy and moving 
almost imperceptibly in slow revolution, the 
delicate interferometer capable of detecting a lag 
of one ten thousand-billionth of a second in the 
arrival of the light wave, and, as a chmax for the 
theorist, the subtle escape of Nature from the trap 
that Michelson had set for her 

I am not sure that Michelson himself was evei 
really convinced that this epoch-making work wew 
not a * failure ’ , for he was dismclined to the new 
theories But he must have felt the thnll of succese 
when in more recent times his interferometer, now 
magnified to colossal dimensions, gave the first 
measurement of the angular diameter of a star 
His last work reverted to one of his earliest problems, 
the determination of the velocity of light, I think 
it IS not yet known whether it has realised his most 
cherished ambition, to determine this constant tc 
within one kilometre per second He stands out 
as a man who could bring big ideas to fruition 

A S Eddington 


In 1899 I chanced to lead in the JourtuU dt 
Phyaiqtie for that year two articles which provided 
no small part of my interest in hfe for several 
years, and the reading of which perhaps determined 
my career They contained Pelhn and Broca’s 
description of the constant deviation prism, and 
Michelson’s of his echelon diffraction grating 
Michelson’s first complete description is in the 
Aairojphysical Journal for June 1898 

The resolving power of a diffraction grating is 
proportional to the product of the total number of 
lines by the order of spectrum observed Con¬ 
sideration of how to increase resolving jiower by 
increase of the order of spectrum led Michelson to 
the idea of replacing the closely ruled reflecting 
lines of the ruled grating (with its spectra of the 
first, second, and other small orders) by the reflect¬ 
ing surfaces presented by the steps of a number of 
gloss plates of equal thickness laid on each other 
en echelon, and yielding a spectrum of, say, the 
20,000th order He dismissed the idea of a reflec¬ 
tion echelon at once as impracticable, saying ‘ ‘ The 
difficulty, even supposing the optical work to be 
practically perfect, would be the joining of the 
separate plates in such a way as to hove always 
the same distance between them ” But by using 
the same arrangement for transmission instead of 
reflection, he avoided these difficulties (though with 
some sacrifice of resolving power), and the paper 
desenbes the use of a transmission instrument to 
investigate the Zeeman effect 
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The Michelflon echelon came veiy opportunely 
for the of this (the Zeeman) effect announced 

by Zeeman m 1807, and woe very much used during 
the next ten years for that and for measurementa 
of fine structure by many observers (Gahtzin, 
Koch, Janiki, Nagaoka, Merton, McLennan, and 
Zeeman hunaelf) Latterly, tlie quartz Lummer- 
Grehrcke plate has to some extent supplanted the 
echelon, chied^ on account of the fact that the lines 
of greatest interest he in the ultra violet, which is 
beyond the range of the transmission instrument 
Together with the Fabry Perot interferometer, these 
instruments have contiibuted m no small degree 
to the de\elopment of modern physics 

Quite recently, Michelson’s original idea of using 
the grating as a reflection instrument has been suc¬ 
cessfully realised Tins is more powerful than the 
transmission form, and can be us^ not only for fine 
structure work in tho ultra-violet and Schumann 
regions, but also for substandard wave length 
measurements in these regions, to an accuracy very 
much greater than that hitherto available If the 
study of hyporfine structure, winch is now ]ust 
developing, fulfils the expectation of rontribut 
mg to our knowledge of nuclear physics, it would 
seem that it is to Michelson’s reflection echelon 
that we shall have to look for the greater share of 
the work F T 


We regret to announce the following deaths 

Dr Aiwin Berger, an authoiity on succulent plants 
and cacti, who contributed a monograph on the Craasu 
lacea* to Engler Prantl’s ** NaturUche Pflonzen- 
fomihen ”, on April 20, aged fifty nine years 

Prof J H (^omstook, emeritus professor of ontomo 
logy m Cornell Pniversity, and an honorary fellow 
of tho Entomological Society of London, on Mar 20, 
aged eighty two years 

Commandor Sir Trevor Dawson, Bart, R N , a paai 
president of the Junior Institution of Engmeers and 
an authority on armaments, on May 19, aged sixty 
five years 

Prof W D Halliburton, F R S , emeritus professor 
of phj siolf)gy at King’s College, London, and president 
of Section 1 (Physiology) of tho British Association 
at tho Belfast meeting in 1902, on May 21, aged 
Heventy years 

Dr Rudolf Mai loth, who was president of the South 
African A'^sociation for the Advancement of Scienf e 
m 1914 and author of works on the flora of South 
Africa 

Dr Frederick Muir, known for lus entomological 
work esj)ecially in the Hawaiian Inlands, formerly 
president of the Hawaiian Entomological Society and 
vice president of the Entomological Society of London, 
on May 13, ageil fifty nine years 

Prof hoiiiH H Pammel professor of botany in the 
Hnivorsity of Iowa, who was a vice president (Soc 
tion O) of the American Association in 1919, on Mar 23, 
aged sixty eight years 


News and Views 


On May 20, Lord RutheifiinJ, as ihainnan of the 
Advisoty Council of the Department of Scientific and 
Industrial Reseanh, dehverod an able and informative 
speech m tho House of Loids on t)ie problem anil 
prospects of obtaining liquid fuel from coal We 
import, he *^»id, liqnul fuel of various kinds to the 
value of £40 000 000 annually, and failure of tins 
supply would have disastious consequences to national 
life So far as can be foreseen, coal is the only jios 
Bible souice of oil in (^leat Britain T^^o methods 
are known for obtaining oil from coal, caihoriisation 
at low or higli tempemtur* s, and hydiogenation 
Lord Rutherfoid diHcusse<l tho technical iirobloms 
asHociatcxl with low tempciature f arbonisation and 
the 8te)>s taken by the B\iel Research Board to en 
courage the dovelopineiit of new retorting systems 
and to modify and impiove low temperature tars, 
so os to enable them to rejilace natural products 
Hydrogenation of tars offers piomise of giving good 
yields of seiwiceable oils for various purposes, and 
large scale teats are to be mode Much greater yields 
of Oil per ton of coal can ho obtained by direct hydro 
genation of tlie coal, which has been shown be 
technically tHissihlo The development of carbomsa 
tion and hydrogenation offer great advantages, but 
tho main jiroblems are economic, for natural oils are 
available to day in abundance and at very low prices 
Progiess carbonisatjon depends on how far the 
nation is prepared to pKy for a purer atmosphere by 
u^ing cokes instead of coal Tho hydrogenation pro¬ 
cess IS limited by the degree of willingness of the 
nation to pay for mdependene© in this matter of liquid 
fuels Lord Rutherford ended by saying that a full 
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seipintific understanding of this jiroblem m more essen 
tial^to Cheat Bntam than to any other coimtiy 

♦ Loan Pahmooh, as a Government spokesman, spoke 
appreciatively of the importance of having m the 
House men like Loid Rutherford, who are able to 
deal authoritatively with scientific matter* and ex- 
]i<uind them clearly and adequately to laymen In 
contrast, on the same day, the House of Commons 
debated the lepresentation of the universities m 
Paihament Arguments m favour of ensuring repre 
sen tat ion of science and scholarship m the House of 
Commons were resisted m favour of tho counting of 
heads UiifoitimaUdy, the cose of the universities 
has been weakened by their own action in selecting 
members ai. cording to their political complexion 
rathei than for thoir intellectual statmo The debate 
in the House of Lords provides a good argument for 
the juesence of scientific members in the legislature 

On May 24, Prof Emsteni, after havmg hod the 
degree of D be conferred upon him by the University 
of Oxford, delivered at Rhodes House his third and 
lost lecture on the latest developments of the theory 
of relativity The general theory of relativity, m its 
ongmal form, was defective, inasmuch as the electro 
magnetic field was not expressed by means of the 
metric of the space time contmuum as was gravitation 
A physical basis for such a unified structure was lack¬ 
ing, and one could only be guided by considerations 
of mathematical simplicity and logical form Prof 
Emetem’s new development depends on a modified 
form of the Riemann geometry, which admitted distant 
parallelism (mtegrabihty of the law of displacement) 
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rhe spatial structure is doecnbed by sixteen functions, 
and the fundamental problem consists in deducing the 
differential equations of the field for the sixteen vector 
oomixinents Actually, four tyiies of field equations 
are evolved, of which two contain the old gravita 
tional equations as special cewes The other two 
types may be discarded Of the first two, the one 
which does not involve Hamilton's principle is the 
simpler, and Prof Einstein proposes to adopt it He 
also suggested that the results of quantum mechanics 
may follow from his new theory, whether his own 
speculations cm the nature of space time are in accord 
with reality can only be settl^ by the veiy difficult 
integration of the ec^uations 

Accokdinu U) a dispatch from the Peking corre 
Bpondent of the Times, dated May 24, Sir Aurel Stem 
has left Kashgar for India, having been compelled to 
abandon his work in Chmese Turkestan owing to the 
obstruction of the local anthoritios He hod received 
jiermission from the Nanking (iovomment to remain 
in the provmce for a period of three years in order to 
cx]>lore the ancient caravan routes It would, there 
fore, appear that the efforts of the C hinose Society 
for the Preservation of Ancient Relics to secure his 
expulsion have been successful It will be remem 
bered that we referred ui Natubf of April 11, p 566, 
to the activities of this body m placing difficulties m 
the way of expeditions from abroad In spite of the 
difficulties which beset relations with China, it would 
be unfortunate if the matter were allowed to rest here 
It js not a matter which affects arc hicologists alone 
China, ns events in the lost few jears have shown, is 
befommg increasingly important in several branches 
of scientific research , and if mtematiunal co o]>era 
tion has boon successful in one science, a modus vivtnd% 
should be capable of arrangemont m other fields 
Assuming that the Chinese Society for the Preserva 
tion of Ancient Relics is not entirely dominated by 
political motives, and that there is a geimme desire 
to preserve Chinese antiquities for Chma, it should 
be possible to arnve at nn mtemational agreement 
similar to those which have been framed for other 
countries m which the circumstances are, or were at 
one time, not dissimilar Such an arrangement would 
make possible co operation in the scientific develop 
merit of the country, while preventing its exploitation 
Wlien a man of science of the standing and rei>utation 
of Sir Aurel Stem is prevented from carrying on, m a 
perfectly legitimate maimer, work which is of world 
wide mterest and not merely of local import, the 
present position is obviously unsatisfactory and calls 
urgently for action 

Thf Royal Dublin Society will celebrate its bicenten 
ary during June, os it was founded on Juno 26,1731,at a 
meeting held m the rooms of the Philosophical Society 
m Trimty College, Dublin The Society at its founda 
tion was known as “The Dublin Society for improving 
Husbandry, Manufactures, and other useful Arts and 
Sciences ”, and during the two centuries of its 
existence its activities have ranged over all the 
subjects included in the original title, and have been 
extended to include pure sci^ce, the fine arts, and 
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music They include to day such diverse functions 
as the Dublin Horse Show, recitals of classical music, 
and the provision of radon for therapeutic purposes 
throughout Ireland The bicentenary celebrations 
will be held at the SiKiety'a headquarters at Ball’s 
Bridge, where ample accommodation is available for 
the large gatherings that a membership roll of nine 
thousand is likely to entail timing the period June 
23-27 The functions will molude an opening con 
versaziono special scientific and general raeetmgs 
(the latter on the bicentenary date, Thursday, Jime 26), 
a garden party, and a period ball In addition to 
these functions at Ball’s Budge, their Excellencies 
the (jovemoi General of the Irish Free btate and 
Mrs McNeill have kindly promised to invite the 
special guests of the Society to a gaiden party which 
will be held in the grounds of the Viceregal Lodge 
on Wednesday, June 24 An exhibition will be stageil 
in some of the halls and grounds illustrating tiie 
advances mode in agnciilture, mdustiy, science, and 
art in Ireland during the past two centuries An 
interesting feature of the bicentenary week will be 
the presentation to Sir John Purser Griffith of the 
Society s Boyle Medal, which has recent I v been eon 
ferred on him m ret ognition of liis work m engineering 
science 

Two lecture denu>ustiafu)ns formed a noteworthy 
feature of the Ro>al Society convei'Hazione held on 
May 20 Dr William B Bnorley gave a lecture on a 
kinematogiajih film illustrating the formation of an 
intracellular inclusion in a plant cell infected with a 
virus disease The preparation was mode by Dr 
F M L Sheflield, Rothamsted Expenrnental Station 
The film showetl a noimal cell with its flowing cyto¬ 
plasm containing the nucleus Aftei infection the 
protoplasinio streaming becomes more rapid, and 
numerous small protein particles appt^ir m the cyto 
plasm which carries them passively aioiind the coll 
The particles increase in size and fuse, fonning a 
few largo aggregations, the motion of which becomes 
relatively slowei, and after a consideiable peuod the 
inclusions tend to break down, giving a number of pro 
t-oin crystals The second lec turette was given by Mr 
b R Wycherley, who showtMl natural colour kmemato- 
graph films ina<le by Messis Spicers, Ltd , of Sawstoii, 
Cambridge, the prepaiation of which is described on 
p 821 of this issue of Nature The subjec ts shown in¬ 
cluded indoor and outdooi scenes photographed in the 
studio and out of doors, and also a film of Sir Goa land 
Hopkins <lemonHtrating biochemieal colour t^ts The 
tendency in theses films is towards a heightening of the 
colours, particularly of the blue green, but the colour 
reproduction is, on the whole, very good, and the 
technical staff of Messrs Spicers, Ltd , are to be con¬ 
gratulated on the results achieved The fact tliat the 
films are used in an oniinary kinematograph camera 
and projector and arc non infiammable should en 
sure their siioedy introduction in the kinematograph 
mdustry 

The subject of bir William Bragg’s Friday even mg 
discourse at tho Royal Institution, on May 22, was 
“ X-Ray Investigation of the Structure of Liquids ” 
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Sjr William pointed out that when a pencil of X rays 
iH sent through a liqiud behmd which a photographic 
plate IS jilaced, the unage when developed shows not 
only a spot wliere the pencil hoe struck, but also m 
general one or more circular rmgs surrounding the 
spot Of those optical haloes there ere at least three 
kmds The rainbow may be set down as one of them 
Rainbow colours are due to refraction m the spheiical 
drops, and are seen when the observer has his back to 
the sun The strangely shaiied haloes of the Arctic 
regions are due to floatmg crystals of ice Tiie thirtl 
kind IS represented by the corona bo often seen round 
tne moon 4t night In the latter ca«e the sizes of the 
coloured rings <lepeiKl on the sizes of the drops of 
water m the cloud or mist The smaller the rmg the 
larger the drop must be The result is roculily ox 
plained on the principle of the interference of light, 
due to Thomas Young Particularly good colour 
effects tan l)e produced m the laboratory by moans of 
artificial fogs The wave length of the X ray bears 
approximately the same pro|)ortion to the size of the 
molecule as the wave length of light to the size of the 
water droj), and some of the rings on the photo 
grajihic plate fan bo explained m the same way that 
the foronai are explained Rut there is undoubtedly 
more than that in the phenomenon It appears that 
sometimes the riiigs are due to arrangements of the 
molecules of the liquid in ordered ai ray, as m a crystal, 
but the airangementa are only fleeting and inegular, 
HO that the sharji pictures obtamofl witli X rays when 
crystals are used are blurred when the f ryatal is melted 
and bocomes lujuid It has not bwn jiossible, until 
the X rays providofl tlie mofins, to demonstrate ni a 
diroct rnannoi this tendency to arrangement, it may 
now be ]iossible to oxarnmo its nature and extent m 
various liquids It is probably an effective factor in 
determining liquid fuo])erties 

Wk nnently described a succfssful demonstration 
of the rnicio ray system of wireless telephony between 
Dover and Talais A new systi^m of telephony calloii 
the single hide hand system w'as demonstrated on 
May 21. between the wireless station at Trapjies, near 
Pans, and the station of the Spanish National Tele 
phone I'oinpany at Maili id Roth demonstrations 
were given by the engineers of the International 
btandanl Electric Corjioration The single sale band 
system of telephony was first used some years ago 
in camel communication on wire lines In this con 
nexion, its mam advantage is that it doubles the 
number of H]H>ech channels available for the same total 
band width as compared with ordinary inoflulation 
with both side bands It has also lieen successfully 
used fin the long wave wireless telephonic circuit 
between New York and London Difflcultios had to 
be overf oine in applying the side band system to 
sliort wave work During last year, single side band 
tests were earned out on the reulio link between 
Buenos Aires and Madrid and the one connecting 
Madnd and Pans It was found that the received 
quality was always as good as tliat obtained when 
using the double side^band and very definitely better 
fluring bafl selective and fading conditions With 
average fading^ the improvement with the new system 
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was at least twice as good as in normal working with 
both side bands Rough tests on the improvement 
of intelligibility showed that it was about four tunes 
as lugh with the single side band system It appears 
that a new system applicable to commercial working 
has been evolved Mr A H Reeves, the English 
engineer who devised the new side band system, is to 
be congratulated In tune, without doubt, his method 
will be applied to those systems of wireless commimioa- 
tion for which narrow limits of synchronisation ore 
essential 

We loam fiom a Daily iS’ctcacc News Bulletin, dated 
April 2, issuefi by Science Service, Washington, D C , 
that Dr Bruno Lange, of the Kaiser Willielm In¬ 
stitute, Berlin, has ui von toil a new light cell, the sensi- 
tivify of which is many times greater than any at 
present in use He deposits a thm layer of copper or 
other metal on the sensitive substance by cathodio 
sputtering A wide mesh gnd of metal is placed on 
this By this moans he is able to obtain much larger 
currents from the copper oxide * sandwich ’ for a beam 
of light of given strength Siemens and Halske are 
developmg the new photocells, which are stated to 
have an ofliciency at least fifty times greater than 
thoHO now employed A small ox|>erimental apparatus 
worked by sunlight has been dnving a minute electno 
motor in dull daylight for some months m Berlin It 
IS statofi that a square yard of copjxsr oxule ' sandwich ’ 
can prodiue several watts of electric power when 
subjected to full sunlight Tlno efficiency of this in¬ 
vention will probably have to be unproved many 
himdi“eds of times before it can be used to provide 
electric lighting and power on an etonoraic scale 
The solar generators will have t-o bo placed in tropical 
legions wheie there is little rainfall Like the alkali 
photocell, the new invention Hhould find a large 
number of uses m scientific investigations and jn 
applied science For soimd films and television it 
rtiiould i>rove very useful It also makes telejihony 
with mfia rod rays a possibility It may lead to 
devices which will enable slops to signal through fogs, 
and aeroplanes to determine the position of the sun 
through thick clouds 

It is known to motorists that up to a certain limit 
of speed the number of cars that can he ewjcommo 
dated in a given length of street continually increases, 
but above this limit the number diminishes owing to 
the greater distance that has to be kept between con¬ 
secutive cars This question has recently been m 
vestigated by the trafflo committee of the Amencan 
Road Builders* Association Making average s^ssump 
tions, they find that at 23^ miles an hour the number 
of moving vehicles that can pass over a given line 
drawn across the street i>er hour is a maximum 
Above or below this speed the number of cars that 
pass the line per hour is less If the cars have an 
average length of fourteen feet and travel at only 
five miles an hour, they need only keep five feet apart, 
and thus 1380 will pass the line m suigle file If they 
nm at ten miles an hour and ore fitted with four wheel 
brakes the distance between them must be mcrecMed 
to eleven feet In this case 2100 cars cross tl^e line 
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proceeding m thu way it is found th»t the maximum 
number of 2600 oars an hour la attamed when the 
e|>eed is 23^ miles an hour. At a speed of 45 miles an 
hour only 1760 oars pass the hne every hour, which is 
praotioedly the same as the number that would pass 
at a speed of seven miles an hour, which with the 
modem type of oar would be an uneconomical speed 

Th® issue of the first numbers of the indtan Jotimal 
of Agrumlittral Science and AgnctdUt/re and Lwe-etoek 
tn India maugurates the new senes of publications m 
agnoultural and veterinary science issued by the 
Impenal Council of Agnoultural Kesearoh, which will 
take the place of the AgruyvUufol Journal of Indian 
the Journal of the Central Bureau for Ammal Hus* 
bandry and Dairying and the Memoirs and Bulletins 
of the Impenal Department of Agriculture m India 
The Indian Journal of AgncuUural Science will be a 
scientific journal, issued m alternate months, and will 
largely replace the bulletins and m^noirs, and at the 
same time afford a medium for material which lias 
not been suitably provided for in the past The 
ongmal articles m the first number include an account 
of breeding investigations on Torto, euid papers dealing 
with the mhentance of characters in Indian linseed 
and studies m Indian barleys respectively Agrtcul 
ture and Live stock in India is intended to be a 
general journal appealing to a large circle of reailers 
During 1931 it will appear m alternate montlm, but 
it 18 hoped to issue it monthly in future years The 
ongmal articles in this first number cover a wide range 
of interest and include a report on the All Burma 
tractor trials, a discussion on cattle breeding policy, 
and papers dealmg with various plant diseases In 
addition, there are ui both journals selected articles 
wntten by well known authonties on subjects likely 
to be of special interest and help to those engaged on 
Indian problems A new feature of these publica 
tiona will be the abstract sections, whereby it is hoped 
to keep agnoultural research workers in India more 
fully in touch with other investigators in the country, 
and permission has been obtained from the newly 
established Impenal Agncultural Bureaux to repro 
duce certain of their techmeal communications and 
abstracts Attention is directed to the “ instructions 
to authors ” contained m these numbers, for only with 
the CO operation of all contnbutors in the manner 
preaenbed can the Council achieve its aim of prompt 
publication of scientific work 

That India has set an example to other parts of the 
Bntish Empire m forest research is well known So 
far as research in connexion with tropical forestry is 
concerned, she has giv«i a lead to the tropical world 
In some of our colonies and dependencies the Indian 
example is being followed, and we welcome the first 
number of the “ Record of Forest Research m 1928 
of the Nigerian Forest Department {Bulletin No 1, 
1930) A commencement was made with the in¬ 
auguration of an Investigation Branch m 1913 This 
branch started certain mvestigations into the com 
position of the growing stock in some of the better 
known Nigerian forests, and also into the techmoal 
and physical qualities of the oobimon timbers 
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War put on end to these inquinee The first of the 
new research officers, who are responsible for the 
present buUetm, are Messrs J D Kennedy and 
W D Maegregor—both of whom received their 
forestry training at Edinburgh and, after a few years* 
work in Nigeria, were given a year's special course, 
partly at Oxford, on the Continent, emd, more im¬ 
portant, in India and Burma It was a wise step to 
send the future research officers to study the progress 
made in India, for the Indian lines of advance more 
nearly approach those which many of the forest 
services of the Empire will follow than the more 
stereotyped European practices, once these have been 
correctly assimilated The two officers returned to 
Nigena m 1927, and the present report records theif 
work during 1928 Mr Kennedy was stationed at 
Sapoba, m North Nigena, and Mr Maegregor at 
Olokemeji The latter place was at one time the 
Southern Nigena Forestry Headquarters Station, and 
contains much of value and interest Tlie report 
gives evidence that the lines upon which sylvicultural 
investigations have been commenced are sound, and 
some interesting results may be confidently looked for 
It may be noted that a forest utilisation officer and a 
wood secisoning officer have also been added to the 
research staff Whilst much forestry administration 
and executive work lemains to be accomplished in 
Nigena, the Department may be congratulated on 
this important departure in the matter of research 

At the fifty sixth annual general meeting of the 
Lmnean Society of New South Wales, held on Mar 
26, Mr E Cheel delivered his presidential address 
After a review of the Society’s activities, he gave a 
general summary of the myrtle family Upwards of 
3000 species are known of the plcuiis commonly called 
* myrtles * and these are classified into 74 genera 
in the family Myrtaco® The Australian myrtles are 
widely different from those of other countries, and they 
form a very important group of the Australian flora 
on CMJCount of the value of their timber, the medicinal 
and mdufitnal properties of the species, and the utility 
of the bemed fruits The Australian eucalypts play 
a promment part in the sylvan culture of millions of 
acres of land in veunous parts of the warmer zones 
of the globe Some eucalyiits produce tannin, 
practically all of the Myrtaceee are useful bee plonta, 
a number of species of eucalypts has given fairly 
satisfactory results in tests for wood pulping qualities , 
Eucalyptus macrorrhyncka has yielded a valuable dye- 
matenal, rayrticolonn Many species of the myrtle 
family produce timbers suitable for a variety of pur¬ 
poses Forests of these have been exploited, without 
provision being made for rehabihtation, and re¬ 
afforestation is now perhaps the most important 
forestry problem Different groups of the Australian 
myrtles yield a variety of essential oils, some of which 
have a considerable commercial value Following the 
address. Prof T G B Osborn, professor of botany 
m the University of Adelaide, was elected president 
for the ensuing session 

Capt T E Joyce, leader of the British Museum's 
expedition of archaeological exploration m British 
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HoaduraB, returned to London on May 23 This 
gear's expedition, which m the fifth in succession, left 
England at the end of last January Ten weeks were 
spent m the bush One of the objects of the expedi¬ 
tion was to retrieve the stone stela from Pu8ilh4, 
containing the longest and most important of known 
Slay a inscriptions, which had to be abandoned on the 
return journey last year owing to difficulties of trans¬ 
port and weather Two largo plazeia on a recently 
reported site, thirty miles from the coast on South 
Stann Creek, were explored On the south side of the 
ccentrsl dividing mound a collapsed staircase was 
found, but the buildings were m a bad state owing 
bo the perishable nature of the material, and it was 
probably owing to the friable nature of the surface 
Bifforded by the granite of which they were mode that 
the numerous stelae showed no signs of inscription 
On the return journey another site yielded two stone 
coffins made of slate slabs No bones were found in 
these Probably they had |>enshed owing to the damp 
The pottery which hewl survived was of the con 
siatency of putty owing to this cause Other finds 
were a finely worked and slender spear head eighteen 
inches long, an incense burner, jadeite ornaments, 
greenish stone axes, and a stone knife They are 
tentatively dated at about a d 500 Acconhng to a 
report m the Ttrnes of May 26, the objects found will 
be added to the British Museum, on the understanding 
that some of them will be returned to Belize should 
on archaeological museum be established in British 
Honduras 

Thk Report of the National Physical Laboratory 
for the year 1930 is a quarto volume of nearly 300 
pages, jiublished by the Stationery Office for the 
Department of Scientific and Industnal Research at 
12 a 6d net As m past years, it consists of a general 
report of the Kxecutive Committee and of more de¬ 
tailed reports from the heads of the various depart¬ 
ments The latter give sufficient information as to 
the methods m use for the solution of the problems 
in hand, and as to the results which have so far been 
obtained, to allow the reader to judge for himself the 
importance of the work being done, whether it is of 
the scientific or of the industnal type In most cases 
these reports are provided with illustrations, which 
add much to their interest So far as the routine 
tests f)f instruments and apparatus are concerned, 
the work for the year does not differ matenally in 
quantity from that of the previous two years, except 
that many more radium preparations have be^ 
examined 

VAKioufl government <lepartments continue to call 
on the National Physical Laboratoiy for information 
which involves now experimental work, amongst them 
the Air Ministry m connexion with the RJ02 disaster, 
and the Home Office with regard to the strength of 
chains A large proportion of the research on scientific 
problems is directed by the various research asso 
oiations which have beeiv formed under the Depart- 
xMcet ef Scientific and Industrial Research or by 
the TU^search Oommjttees of the Laboratory During 
J;he year, the Laboratory hai^ lost the services of 
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Lord Rutherford and Sir Thomas Stanton by retue- 
ment, and of Sir William Smith and Mr Campbell 
Swmton by death The new physics building and the 
compressed air tunnel have been completed, and a new 
ship tank is m course of construction to meet the 
great demand for tests There is a strong feeling on 
the part of the Kxecutive Committee of the Laboratory 
that the demand for work for industry should not be 
allowed to crowd out research of a more fundamaital 
character which will extend our knowledge and pro- 
vi<le a basis for future advances in both pure and 
applied science 

Thb March issue of the Decimal Educator reproduces 
the section of the Chinese Economic Bulletin for Qct 
26, 1930, which deals with the new standards of weights 
and measures adopted by the National Government 
on Feb 6, 1920, for the whole of China The ultimate 
standards are the metre and the kilogram, and, durmg 
the transition period, the old weights and measures, 
which vary considerably throughout China, are to be 
unified and defined m terms of the metric standards 
The Shong is m future to be the 8hih 8heng of one 
litre, the Ch^ih is to be the Shih Ch*ih, one-third a 
kilogram The British quart, pound, and yard are 
stated to have the approximate values, a litre, half a 
kilogram, and a metre respectively It is noteworthy 
that these approximate values given m the Chinese 
document should be those which the Decimal Associa¬ 
tion in Britain and the Metric Association in the 
United States advocate for the transition periods in 
those countries 

Sjb Chakles Close, president of the Hampshire Field 
Club and Archaeological Society, recently addressed 
the Society on “ On the Deadliness of Museums 
and if his cnticisms of the provincial museums of 
Great Britain were of the obvious and usual type, his 
suggestions, though not startlingly novel, were based 
on sound common sense If a provincial or local 
museum is to be wholly or primarily an instrument 
of popular education, then the ideal which Sir Charles 
held up to the curator in his picture of the Neolithic 
Room was admirably conceived Ho pointed out that 
it remains on ideal unachieved os yet in Great Bntain, 
though he finds steps towards it in a few museums, 
among which, with due regard to his audience, he 
placed the Cloth Hall at Newbury and the new museum 
at Basingstoke His final suggestion is that the care¬ 
taker (presumably in such a smaller museum) might 
act as guide , the value of the suggestion depends on 
the caretaker In general, we believe that the defects 
of which Sir Charles complains are due not to lack 
of goodwill or brains m the curators, but to want oi 
means 

The Czechoslovak National Research Council 
which 18 incorporated in the International Reeearch 
Council, and is an offshoot of the Czech Academy of 
Sciences, completed the seventh year of its aotivitiee 
at a general meeting held m Prague on Mar 21 Stic 
oeedmg Prof F L Syllaba, who died on Deo 30, 19B0, 
Prof B N6meo was elected president Dr J Baiita 
dehvered a lecture on The Spirit of Opposition ui 
Scientific Research ", in which he emphaased tKai 
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the principle of opposition ib a fundamental one both 
m the reactions of matter w well as m the investi¬ 
gator’s mmd 

Mkssbs Adam Hilger, Ltd , have issued, under the 
title of “Spectrum Analysis in Mineralogy”, a valuable 
review by Dr A A Fitch of the technique of minera- 
logical spectrum analysis and the results that the 
method has so far yielded The topics dealt with 
include preliminary treatment of the mineral, optical 
apparatus, excitation of the spectrum, spectro¬ 
scopic and speotrographio technique, and methods 
of qualitative euid quantitative analysis of mmerals, 
conoentrates, rocks, meteorites, and mineral waters 
Reference is also made to X ray spectrum analysis 
of minerals and to mineral determination by means of 
absorption spectra A long list of examples of the 
elements found in various minerals by spectroscopic 
analysis has been compiled, with references to a 
bibliography of 91 items This alone makes the 
liamphlot indispensable to all workers in this rapidly 
advancing field of research Scientific workers will be 
grateful to Messrs Hilger for providing them with this 
convenient summary of tech meal methods and pub 
lished results, particulaity as the latter are scattered 
through a very wide range of pienodicals 

The great advances made in our knowledge of 
the elements m recent years has led to a desire on 
the part of many teachers for modern penodic law 
charts in which this new information has been in¬ 
cluded Mr John Murray, Albemarle Street, W 1, 
hem just published such a chart, prepared by Mr 
W H Barrett, of Harrow School, which should meet 
the ref|uirements of teachers m schools It com 
pnses four separate charts, one of tho Penodic 
Table and Atomic Numbers (after Bohr), one of the 
Penodic Table and Atomic Weights (after Men- 
del^eff), one of the Penodicity of Atomic Volumes 
(after Lothar Meyer), and one of Melting Points and 
Atomic Numbers It will be seen that those new 
charts (which together cover an area of 6 ft by 2 ft 
2 m ) will serve to illustrate the mam features of the 
modern Perio<lic System, and they will be found most 
useful m senior courses in chemistry The printing 
IS very clear and the charts are free from unneces 
sory complications The price of the set, unmounted, 
IS 58 6d net, or mounted on linen, 9a 6d The chart 
IS also available mounter! on Imen, varnished, and 
on rollers, for the price of 15a Qd net When the 
great advantage of such a modem set of charts is 
kept in mind, these prices must be considered very 
re. V>nable The diagrams are sufficiently large to be 
suitable for classroom teaching, and their use should 
considerably simplify the teacher’s work 

At the annual general meeting of the Institute of 
Physics, held on May 19, Lord Rutherford was elected 
president for the year 1931-32 

Sir Abthub Eddimqton, Plumian professor of 
astronomy and experimental philosophy in the 
University of Cambridge, has been elected a foreign 
member of the American Philosophical Society, P^l 
adelphia 

No 3213. VoL 127] 


A LABOR earthquake was recorded at KeW Observa¬ 
tory at 2 hr 27 mm 0 sec GMT on May 20 It is 
estimated that tho disturbance originated 1200 miles 
away, the epicentre being under the Atlantic about 
300 miles west of Cape St Vincent 

Thbouoh the generosity of Lady and Miss Darwin, 
who have founded a Darwm Trust of about £275 a 
year, augmented by a contribution from the Medical 
Research Council, a study of the cause of amentia 
(feeble mmdednesa) is to be undertaken at the Royal 
Eastern Counties Institution for the Mentally Defec¬ 
tive at Colchester Dr Lionel Penrose has been 
appointed research medical officer, and Miss Newlyn 
social mvestigator, for this investigation 

At the annual meeting of the Optical Society held 
on May 14, at the Imperial College of Science and 
Technology, the following officers were elected for the 
session 1931-^32 President Prof A O Rankme, 
Hon Treasurer Major E 0 Henrici, Hon Secre^ 
iartes W B Coutts (Business), E T Hanson (Papers), 
Hon Librartan Dr J J Hedges , ICdttor of Trans¬ 
actions and Assistant ^Secretary Dr J J Hodges 

Prof Abdul Hamid Beg, Islamia College, Ijohore, 
sends us a short description of an experiment on the 
recomposition of white light by the use of a rotating 
mirror Recomposition by a rotating colour disc is 
not very satisfactory, os an impure white or grey is 
seen A better method is to use a lens, or an oscil 
lating mirror, to recombine tho colours of tho si>ootrum 
of white light Prof Beg substitutes for an oscillating 
mirror a rotating cube having plane mirrors on its 
vertical sides, and his device may interest some 
teac^hers of physics 

In memory of its late editor, Prof Eugenio Rigiiano, 
who died on Fob 9, 1930, Scientut has founded a 
Eugenio Rignano Prize of the value of 10,000 Italian 
lire The prize will be awarded os a result of mter- 
national competition to the author of the best essay on 
“ The Evolution of the Notion of Time ” The works 
submitted should either be unpublished, or published 
since 1930, and should be sent for examination not 
later than Dec 31, 1932 Further information may 
be obtained from the Editor of 6’cierUwj, 12, Via A 
De Togni, Milano (116), Italy 

In a note in Nature of May 9 (p 714) on the Man¬ 
chester earth shake of May 3, it was states!, on the 
authority of the local press, that the shock was not 
recorded at the Godlee observatory at Manchester 
We have received a letter from the Rev J P Row¬ 
land, J , iKunting out that no seismograph has yet 
been installed at this observatory He also gives a 
revised estimate for the time of the initial movement 
reconied at Stonyhurst. namely, 8 h 20 m 0 5 s 
(GMT), and the tube at the origin as 5 seconds 
earlier The tremors were exceedingly small, the 
amplitude being not more than 6 7 g 

A USEFUL and well illustrated guide to the larger 
moths of Eastbourne appears as a supplement to 
Trans Eastboume Nat HisU Photog and Lit Soc , 
vol 10 The author, Mr Robert Adkin, has already 
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described the butterflies of the disinot, and this 
account of the aphmgids, bombyoida, noctuids, and 
geometnds forms the aeeond of three instalments 

Wb have received from the Zenith Electric Co , of 
Willesden Green, London, N W 2, a copy of its latest 
catalogue of regulating resistances These devices 
are well known in laboratories, and are now often 
used in eleotncal works The latest shding type of 
resistance gives very fine adjustment and is cheap 
As they are flash tested at 2000 volts alternating, they 
are safe to use in olectncal testing rooms 

Applications are invited for the following appoint 
ments, on or befoie the dates mentioned —A pro 
fessor of education m the University of Bristol—The 
Secretary and Acting Registrar, University, Bristol 
(Juno 6) A visiting teacher at the Hackney Technical 
Institute, for instruction to junioi workers in the 
chemical manufacturing trades—The Education Officer 
(T 1), County Hall, hEl {June tt) An assistant 
veterinary insiiector under the Surrey County Council 
to carry out duties under the several Acts and Orders 
relating to milk and dames , diseases of animals , and 
such other veterinary duties as the council may require 
-—The Chief Veterinary Officer, County Hall, Kingston* 
upon Thames (June 8) An assistant marketing 
officer under the Ministry of Agriculture and Fisheries 
—Tlie Socretarv, Ministry of Agnc ulture and Fisheries, 


10 Whitehall Place, S W 1 (June 8) AfuU-timeteacher 
of genera] elementary ecienoe and mathematics at the 
Technical College, Wolverton—^The Secretary, Tech¬ 
nical College, Wolverton (June 8) A leeturer m 
physics at the Birmingham Central Techmoal College 
—^The Pnnoipal, Central Techmcal College, Birming¬ 
ham (June 12) An assistant lecturer m zoology in 
the University of Bristol—^The Secretary and Actmg 
Registrar, Umversity, Bristol (Jxme 13) A library 
assistant at the University College of North Wales, 
Bangor—The Librarian, Umverwty College of North 
Wales, Bangor (June 13) A Thomas Wall reader m 
comparative education at King's College, London— 
The Academic Registrar, Umversity of London, SWT 
(June 16) A junior assistant (chemist) imder the 
Department of Scientific and Industrial Research— 
The Secretary, Department of Scientifio and Indus¬ 
trial Research, 16 Old Queen Street, 8 W 1 (June 10) 
Keepers of, respectively, ethnology and geology in 
the Public Museums, Liverpool—The Town Clerk, 
Municipal Buildmgs, Dale Street, Liverpool (June 19) 
A Clothworkers* scholar m the University of Leeds 
for research m the physical properties of wool and 
other fibres—The Clerk to the Senate, University, 
Leeds A graduate assistant master for engineenng 
science and cognate subjects at the Cambridge and 
County School of Arts, Crafts, and Technology—Tlie 
Education Secretary, County Hall, Cambridge 


Our Astronomteal Columu. 


The Light-Variation of Ero« —Astr Sack 5784 
contains two papers on this subject S Taffara, of 
Catania Observatory, discusses the period, flndmg the 
value 0 109790 day, which agrees exactly with that 
announced by L Jacobla, of Bologna Most observers 
take this value as the half penod, considering that 
the complete cycle contains two slightly dissimilar 
waves The elongation observed at Johannesburg 
was stated to travel round in the double period 
5 h 16 m 

The other pai>er is from Uocle Observatory, by 
E Delporte and P Bourgeois They deteimm^ the 
ma^itude photographically, both by ordmary plates 
ana by plates with a maximum of sensitiveness be 
tween wave length 6200 and 6800 With the latter 
plates a yellow screen was employed, stopping all 
light of wave length less than 4860 The curves 
obtamed by the two methods are very nearly parallel 
to each other The distance between them mdicates 
a colour index of 0 77 mag The colour has some 
influence on the parallax investigation, owing to 
differential atmospheric refraction One advance in 
the present parallax campaign over that of 1900“1 
la that on this occasion the spectral types of the 
oompanson stars have been determmed, so that it 
will be possible to make allowance for differential 
refraction, or at least to exclude stars of type diffenng 
much from that of Eros 

Absolute Magnitudes of K type stars —A method 
was recently devised by Strdmberg for determining 
statistically the distnbution of absolute magmtudes 
in a group of stcu^ The requisite data are proper 
motions and aadial veloci^es, or derived functions of 
th^M quantities, from wBioh accurate values of the 
frequencies of different absolute magnitudes m the 
group can be determmed Some interesting results 
have now been obtained by the author m applying 

No 3213, VoL 127] 


his method to K type stars (Astrophysteal Journal^ 
vol 73, p 40) Amongst types XO to X2, four dis- 
tmot maxima appear in the fr^uency curve at absolute 
magmtudes -2 6, +0 3, +2 7, and + 6 1, the largest 
number (78 3 per cent) bemg of absolute mamitude 
+ 03 It thus appears to ho nocesaaiy’ to subdivide 
the giants mto three groups of mean absolute magni¬ 
tudes equal to the first three maxima, and the de¬ 
signations of bright, normal, and faint giants have 
hoen provisionally applied to these groups For stars 
of types X3 to X9 only three maxima appear, corre 
spondmg to super giants, normal giants, and dwarfs 
at absolute magnitudes -4 6, -0 1, +67 respect¬ 
ively 

New Catalogue of Comets —Mr I Yamamoto has 
just published a new catedogue of comets in the current 
Handbook of Kwasan Observatory Most Of the book 
IS m Japanese, but the catalogue is m English It 
reproduces the obbits ^von m Galle's “ Cometen- 
Bahnen ”, with the addition of those that have smee 
been published, extending up to the end of the year 
1930, so that it |S quite up to date The elements are 
given to the thu*d decimal of a decree, which is near 
enough for most purposes There w a useful separate 
table of the comets of short penod, with the approxi¬ 
mate date of their next appantion, and a list of the 
returns at which they were observed There are a few 
errata Some proper names are misspelt. Skiellerup’s 
comet of 1927 is wrongly identified with De Vioo’s of 
1846 Yamasaki's name is given, instead of that of 
Forbes, as the discoverer of 1928 IV Howevw, there 
are probably no catalc^es of the kmd that are quite 
free from mistakes The book contains some other 
tables m English They molude elements of satellites 
and the more mtereetmg minor planets, and a table 
for converting R A and declination mto galaptie 
longitude and latitude. 
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Research Items. 


A Saxon Sword from Walei —Mr C E Vulliamy 
deeonbes in Afan for May the dieoovery of a bronze 
ring and sword m a hut circle in the parish of Llowes 
in Ra^orshire The wall of the hut is marked by a 
low bank of turf and stones The interior is filled 
vnth sandstone blocks of moderate size, probably 
fallen from the roof A lining of massive blocks seems to 
have served as a revetment of the inside of the walls 
A trench across the enclosure from ecust to west revealed 
the door at a depth of eighteen inches to two feet 
A small flmt knife broken m two pieces emd damaged 
by fire, and two pieces of burnt nmt, were found A 
surprising find was a small, thick, bronze nng, in 
in diameter, m debna above the floor m the western 
sector This was followed by the discovery of an iron 
sword, broken m two and thickly ooveretl with yellow 
rust It was lying on the collapsed material of the 
wall The blade of the sword was badly corroded and 
the point was missmg, but it is undoubtedly Seixon 
and, it may be assumed, belongs to the pagan penod, 
datmg at about a d 400 500 The tang and shoulders 
correspond with datable Saxon swords of al>out that 
time A La T^ne date seems improbable, but in the 
absence of the pommel exact datmg is impossible 
The length of the sword from tang to pomt was 
probably about thirty four inches It is interostmg 
to note that the find was made fourteen or fifteen 
miles from Offa’s Dyke and eight or nme miles south 
of Garth Maelwys, where the Welsh are supposed to 
have defeated the Mercians m 723 A Saxon dagger 
and spear ferrule have been recorded from one of tne 
Worlebury hut circles near Weston super Mare 

Important Poods of Wild Ducks —North Dakota is 
a recognised and favourite resort for wild ducks, and 
as a consequence is much visited by sportsmen Its 
selection by the birds is due to its maze of lakes, 
sloughs, and jionds, well stocked with suitable food 
and having plenty of cover To determme the relative 
values, and the possibilities of the improvement of 
the marsh and aquatic areas as feeding grounds for 
the birds, a survey of the vegetation of about five 
hundred lakes was made by the late Douglas C Mab 
bott and Franklin P Metcalf in 1917 {Technical Bidl 
No 221, U S Dept Agnc , March 1931) Although 
tive full hst of the plants inhabitmg the lakes mcludes 
the names of about 350 species, the important food- 
plants for ducks are comprised m some 13 species 
Of these, the most abundant is sago potidweed 
{Potamogeton pecttncUus), found both m fresh and 
alkalme solme lakes, and supplymg food m the form 
of abundant underground tubers as well os seeds 
Next m importance come wigeon grcws (Ruppui 
tnarUvma) and bayonet grass (Sctrpus paludoinis), 
while the other most useful contributors to the 
diet include other species of those genera, as 
well as species of SagtUanat Lemna, Polygonum^ 
CtratophyUum, and Chora It is noteworthy that 
almost all the lakes con tarn at least a small quantity 
of alkali 

Rabbits and Butterflies —In a short article m the 
VaacuLum (May 1931, p 68), Prof Heslop Harrison 
directs attention to a curious dependence of the num¬ 
bers of small copper butterflies upon the numbers 
of rabbits in oertam districts Tne small coppers 
depend for food upon the sorrels (Rumex acetoaa and 
R ocetoseUa) The latter favours disturbed soils, it 
is the first mvader to appear when whins and heather 
have been burnt, similarly it is the plant which 
thnvea beet among the scraping and burrows of 
rabbita Were the rabbits to disappear m certain 
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places which the author names, the vegetation would 
close up, sheep's sorrel would disappear, and the small 
copper would follow suit It is a senee of links in a 
Nature oham, "small coppers’—sorrel—rabbits, and 
Prof Hamson might have added that we owe our 
rabbits to the Normans, so that the numbers of 
‘ small coppers * in the British Isles may be said to 
depend to some extent upon the Norman Conquest' 

Japanese Macrura —Dr Zu Yokoya describes the 
Macrura of Mutsu Bay m the “ Report of the Bio 
logical Survey of Mutsu Bay, 16 ” [Science Reports, 
Tdhoku Imperial University, 5, 3, 1930 Contnbu 
tion No 55 from the Marine Biological Station, 
Asamushi, Aomori Ken) Thirteen genera and twenty 
three species are represented, one genus and four or 
five species being new Our knowledge of the goo 
graphical distribution is greatly extended, especially 
of certam southern forms which are now found to hve 
in Mutsu Bay Penasoa japonxeua is one of these 
Tlie new genus Parosj^rontocarta is closely allied to 
Spircmiocarw, but diners m its peculiarly shaped, 
laterally compressed rostrum projecting obliquely 
downwards with a nb on each side and small teeth on 
the upper margm, m the paired cannations of the 
first and fifth abdominal segments, and in the branch 
lal formula This now genus is created for the species 
Paraapvrontocana Kxahxnouyex 

Furunculosis of Salmon—In two recent papers, a 
definite advance has been made m the problem of 
eradication of furunculosis from our salmon and trout 
fisheries First, a test has been found whereby 
BacxUua aalmonxetda can be identified for certain , and 
secondly, a method for the external dismfoction of 
salmon and trout ova has been successfully tested 
Isobel Blake (I J F Williamson) and Eleanor J M 
Anderson (Fxaheriea, Scotland, Sedmon Fiah , 1930, No 
1) by the bacteriological test known as the comple¬ 
ment fixation reacition have shown that B aalmonxcxda 
18 a serologically homogeneous species Many strama 
of other organisms isolated from fish and from 
fresh water gave consistently negative results The 
general teat was modified m that the unrnuno serum 
was heated at 65"^ C for half an hour and the comple 
meat was treated with charcoal The first named 
author has shown that acrifiavine is a suitable agent 
for disinfecting ova which cbji cany the funuiculosis 
bacilli ( Scotland, Salmon rxsh , 1930, No 2) 
The bocilh are only present on the outer surface of 
the eggs and acriflavme m a dilution of 1 in 2000 
effectively kills the bacilli without causing mjury to 
the eggs, which should be subjected to the treatment 
for 20 30 minutes A method is given for the practical 
application of acriflavme to eggs at a hatchery on a 
commercial scale 

New Strains of Welsh Oats —The Welsh Piemt 
Breedmg Station at Aberystwyth is not able to 
undertake the growing of new varieties of cereals on 
a largo scale so that they may bo distributed to meet 
a general farming demand The Station is, however, 
selecting a number of pure lines from some of the 
commoneet Welsh strains and breeiimg them on 
sufficiently to enable a comparison of growth habit 
and yield and behaviour from season to season It is 
then prepared to bulk the produce of selected pure 
Imes to an extent sufficient to allow a limited dis¬ 
tribution to Welsh growers If the now line behaves 
well in ordmary fanmng practice, then the seed supply 
may be increased through the farm grown crop uVo 
cultivated oat varieties, commonly grown in Wales, 
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Ceiroh Llwyd (Avena StrtgoEa) and Ceirch-du-Booh methods which have bmi devrfopejl in that lldxwa- 
(A* soiiva), especially the former, proved to be far tory for the production of X-rays fay driving eketriti 
from imifomi when tinted at the St^on A number currents through sohds of high eleotnool re&ttivitiM 
of pure lines were therefore gro wn from selected heads, by high eleotncal pressures In oases m wldph a 
and from these, after rigorous elunmation, a few have large proportion of the fall of potmtial occurs In the 
been chosen and grown, as on behaviour and yield matenal either at the anode or at the cathode^ that 
they showed better performance than the aggregate portion of the matenal is found to emit soft X-ra^ 
The work done m selecting these Imes and their of the order of 10'* cm , which become harder as the 
bharacters is descnbed in leemet S 2 from the Station potentieJ fall increases The electrode at which there 

(1931), by E T Jones Supplies of seed will be is a large fall of potential, is given a grid form so as not 

available for growers for planting m 1932 to interfere witn the emission of the radiation The 

material is used m the form of rods, about 9 cm long 
Interspecific Plant Hybrids and Backcrossei —The and 3 cm diameter, surrounded by ebonite, with an 
first part of a paper on this subject by E Warren arrangement for pressing the electrodes against the 
{Annals of the Natal Museum, vol 6, part 3) deals ends of the rod by means of an ebomte screw Mag 
with the solfed liybnd generation of Venuitum and n^ia, yellow oxide of mercury, alum, and other 
Arctotts and the two backcrosses, and a comparison is materials have been used with difierences of potential 
made of thoir (haractors with the corresponding ones up to 30,000 volts, and X ray photographs of the usual 
m the hybrul and in the two parents In the second typo obtained 
part certain aloe hybrids are discussed The hybrnls 

and backorosaes are described in connexion with a Spectra of Beryllium—-A paper by F Paschen and 
statistical treatment of a series of characters, the dis ^ ^ Kruger in the Annalrn der Physik (vol 8, p 

tnbutions of the variable m the different generations 1006), <m the spectra of beryllium (Ho I and Be II), 

being given in comparative tables , and by means of closes an impoi tant gap m our knowledge of the pro- 
certain ratios a comparison, on a numerical basis, is peitiea of the lightest elements These spectra are 
made of the gen era I facies of the different gen orations of difficult to produce for te(*hnical reasons, and had 
thecrossosand bockcrossos The daisy hybrid exhibited previously b^n described only incompletely, but Prof 
greater sterility to soiling than to backt rossmg, and Post hen has now been able to obtain good sources 
the plants of the hybrid x hybrid generation were so both in aies and glow discharge tidies The spectra 
stenl© that no achenes capable of germination were have the struct are which wouhi l>e anticipated, but it 
obtained by sol (mg Tho aloe hybrids wore excoetl remarkable that a number of lines appear m the 
ingly sterile to Holfing, and no good soeclawere obtained, spectrum of the neutral atom, which show that two of 
but bockciossing was comparatively easy This fact electrons con be excited simultaneously, part of the 
iH significant in relation to the taxonomy of aloes spoctrum of the solar corona has been attributed re 
where hybridisation readily occurs in Nature, and there cently to a somewhat similar excitation of helium In 
must be a considerable mixture of species m the *'^*8 case, it is fouml that the new lines are most pro- 
population of aloes of many districts where various minent m the presence of some bands which have been 
S{>eoios are growing together tentatively ascribed to tho molecule Be,, and it is sug 

- A . c rm. , gested that their pnaluction is connected with chemi 

Ice in the Arctic Sea —The Danish Meteorological cal action involving these or other molecules The 
Institute hM issu^ its report on “The State of the ionisation potential of the nonnal beiyllium atom is 
Ice m the Arctic Seas, 1930 In European Arctic 9 281 volts, and the ionisation potential of its meta 
waters there was extraordinarily little ic© In the stable state, 0 6076 volts 
Barents boa and around Spitsbergen open water was 

more extensive than in any other year durmg this Pho«phorui and Antimony Pentachlorides —Since 
century So early as February, the ico edge m the unpoHsi})le to represent the central atom m the 

Barents Sea was in the normal position of May and molecules PCI, and SbCl, as 8urrounde<i by eight 
June, and by August it was lymg north of the western electrons if the hve chlorme atoms are attached by 
islands of Franz Josef Land instead of some three ordmary co valent links each corresponding with a 
degrees to the south Boar Island was froo from we electrons, polar formulae such as SbCl,+Cl', or 

by April, anil remamed free throughout the summer formulae in which two of the chlorine atoms are held 
From the autumn of 1929 until April 1930, the whole «mgle electron links, have been suggested Simons 
west coast of Spitsbergen was clear of ice After a Jessop, m the April number of the Journal of the 

little ue in May and Juno, the coast was again com American Chemical Society^ describe experiments 
pletely clear, and m July and August, the ice edge lay t-he dielectric properties of these two compounds 
m lat 81° N During August the entire archipelago which show that their molecules possess a zero or 
was free from ice, and there was practically no ice very small dipole moment This indicates a sym- 
betwoon Spitsbergen and Franz Josef Land The metrical structure and is m favour of five co valent 
Kara Sea was clear enough to be navigable in August linkings, with a ten electron shell around the central 
and September On the east coast of Greenland atom An arrangement with three electron pairs m a 
the ice was fairly abundant until the autumn, when plane and two single electron bonds at right angles 
parts of the coast were easily accessible Iceland was ^ this plane is regarded as improbable, smoe anti- 
almost ice free throughout the year In Davis mony pentachlonde is diamagnetic, and it is difficult 
Strait tho amount of ice was below the normal ^ how two unpaired electrons on opposite sides 
Hudson Strait and Bay were clear of ice m July and central atom could give rise to a mutual 

August In contrast with these comparatively ice- neutralisation of magnetic fields An interesting 
free coasts, Alaska and eastern Siberia had tho pack result was that the dielectric constant of liquid 
1 C© up to their coasts for moat of July and August phosphorus pentachlonde was smaller than that of 
In fact, the polar ice would appear to have been It is considered possible that the crystal 

driven agamst these coasts rather than out into the forces distort the molecule and mcrease the polariaa- 
Barents and Greenland Seas, tion The liquid has a lower conductivity than the 

V D. * -r w \ A* . crystalline matenal This result is mterpreted as 

X-Ray* wi^out Tube* —In the March issue of the throwing doubt on the method of finding the polonsa- 
Joumal de M G Reboul, of the Physics tion of a substance by making use of the oieleotrio 

L»aboratory, Montpellier, gives» an account of the constant of the solid material 
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Whipsnade Zoological Park. 


new eetAte of the Zoologies Society of London 
at Whipmtde was shown to the Press on May 21. 
rhere was a pnvate view for fellows of the Society on 
l^e following day, and on Saturday, May ^23, it was 
Opened to members of the public, who m future will 
each day, including Sundays, be admitted on pay 
mont of one shilling, from 10 o'clock m the morning 
until * lightmg up tune * 

The l£oologiC6d Park, as it is called, considered 
merely as a pace of reeort m which to spend some of 
one^s leisure, is moat atti active, and from it there is 
a magnificent view over some eighty miles of country, 
nvaJlmg that from the Malvern Hills Much of the 
hve hundred acres consists of downs etnd woodland, 
and it IS very pleasant to think that so large a lural 
area is to be kept as a beauty spot 

The charm of the English lanuscape dcjwnda largely 
upon its vegetation, and the special Act of Parliament, 
which allows a choree for admission to be made 
on Sundays, forbids ^e picking of wiklfloweis the 
damaging of trees and shrubs, and the throwing down I 
of litter Blue boll Wood , whore thiro is no bush ; 
undergrowth, is at the time of wilting a magmheent ' 
shtet of colour, broken only by the tnmks of the tiees, 
aiul thtie are bluebells too in the Bird Sanctuary, 
into winch the interesting and lare plants of the 
ntighbouihood, winch are disappearing elsewliore will 
bi intrmluced Wild buds arc piote< ted, and those 
winch build in holes encouraged, by the piovision ot 
nesting boxes No birds othtr than those usually 
found m the Hanctuaiios near London, have as yet 
been recorded as biceding there In the enclosure are 
a few tiny antelopes (Reeves mimtjac) and numeioiis 
peafowl Iho writer here saw several nests of Am 
lieist s pheasant, on which the hens weie sitting, €ind 
the empty egg shells of an Tmpeyan pheasant which 
had snccessfully hate hod out her young Perhaps the 
most interesting occupants aie the brush tin keys, 
winch It IS hoped will build tVioir mounds and leave 
th( ir eggs to be hatched by the boat of fermentation, 
as has bap|>ened m the (jardona at Regent a Paik 

In the disposal of the animals generally, advantage 
has been very skilfully taken of the conformation of 
the giound and what is growing upon it Wolves are 
rearing their young in a clense wockI of conifers, which 
makes an excellent setting for- them The more 
scjattored trees and bushes make an appropriate homo 
foi graceful Indian deer In a more open space ad 
jacont, and looked down upon fiom a causeway, is a 
good c ollection of bears 

A herd of American bison has been given a large 
pieco of the aide of a down, and little dells elsewhere 
na\ e been fenced round for marmots, wood chucks, 
and wombats It is intendefl to isolate a tableland 
of grass covered chalk to form a home for lions, and 
a good beginning has been made with the work 

Wallaby Wood^’, consisting of deciduous trees, has 
as Its name implies, been dedicated to the kangaroos 
No attempt hoe been made to provide houses through 
which the public esan walk for any of the animals 
mentioned, but shelters have been constructed into 
which the creatures con retire, and which can, if neces 
sa^, be warmed m winter by electno radiators 

The orchards, meadows, and the farm-land have 
been meule into grass enclosures for the cranes &nd 
crested screamers, the wild horses, asses, and zebras, 
the camels and llamas, as well as the ostriches, emus, 
and rheas The area of several of them is ten acres 
or more, and there is one of thirty acres, m which it is 
hoped that there will ultimately be seen a panorama 
of the large mammals of Africa 
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In the Home Paddocks are English * wild white 
cattle ’ of the Chartley atram, and among the herd le a 
black calf, which points to an oocagional crossing In 
the past with some domesticated breed There are 
also red deer, including an albino sport, emd, near¬ 
by, some lion cubs bi^ in the Society*s Gardens at 
Regent s Park 

The giving of considerable space to animals, the 
providing of them -with surroundings (and in some 
cases, food) which approximate to l^oue which they 
would enjoy in Nature, may be looked ui>on as mere 
common sense, seeing that thoir health should benefit 
and that they should look better and hve longer, for 
many are costly and difficult, if not, nowadays, almost 
impossible, to replace There are, however other im 
portant aspects of the matter It is allowed that 
people in Great Britain, at any rate, are gradually be 
coming moie considerate towards animus Possibly 
the acceptance of the theory of evolution has helped 
to < reate a follow feeling, and there aie now meuiy 
whose sense of justice m strongly developed who, 
when they see a wild cieaturo cooped up in a cage or 
living m a sty unable to loam about and fulfu ita 
functions cannot help compaimg it with a felon im 
piisonod foi life for some trimo against society, and 
oonmdt r the animal to be suffering punishment which 
IS imdeserveil and (jmte imwai ranted 

Thest and indee<l every lo\er of animals will wel 
come the new Zoological Park as a groat ativance, for 
here the arumals can bo given opportunities to produce 
their young, and this leads to fuithei biismesH and 
sticntific considerations Many animals as haw al 
ready been mentione<i, are of consuieiable value, and 
this IS especially the case where then exiwit from 
their native t ountry has been prohibited The rearing 
of these and their subsequent sale or exchange may 
well help to maintain and improve the /ooUigical 
Paik for it is intended that any profits from it shall be 
umd for its betterment Then there are, unfoi timately, 
animals whu h are dying out, and it may bo that the 
only way to keep them from extinction will bo to brood 
them in cajitivity 

Visitors to the Park should remember that it la only 
in its initial stage, and that a great deal of money had 
to bo 8|^>ent on making loads, although the Ministry of 
Labour supplied a hundred imn from distressed eireatj 
and pai<l three quarters of then wages 

There are at present but few ponds, though con 
sidering the accommodation there is a good series of 
swans and geese and duck, with some flamingoes It 
18 , however, part of the plan when funds allow, to 
make at least one large lake 

The Park should be a great help to the Gardens at 
Regent s Park Animals which need a change of food 
and air can be taken there to recuperate, and any that 
it is desired to keep but not at the moment to exhibit 
in London can also be sent into the country It mav 
not perhaps be too much to exjiect that those whicti 
remain in the Gardens will get a httlo moie room su 
time goes on 

The moving gurit in the whole scheme has, ol 
course, been Sir Peter Chalmers Mitchell, and he is tc 
be congratulated upon his achievement This shoulc 
also gladden the hearts of those whoso efforts to im 
prove the conditions at Regent's Park, years ago 
resulted in his appointment as secretary to tn< 
Society Dr G M Vevers, the Superintendent of tht 
Zoological Gardens, has been staying at Whipsnadi 
for some time, but the resident 8Ui>enntendent if 
Capt W P Beal 

To follow the boundary of the estate on foot woulc 
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mean a walk of eight miles, and the Zoolo^col Society 
has introduced a service of motor omnibuseB of its 
own, inside the Park The old farmhouse and its out 
buddings have been made into excellent luncheon and 
tea rooms, but places have been set apart where 
visitors may picnic and enjoy the view, while refresh 
meat kiosks have also been provided 

It 18 xmderstood that motor omnibuses will bring 
viBjt-ors from Luton and Dunstable {which can be 
reached by train from London) and from the large 
towns within a convenient distance of the Park 

WiLFKED Makk Webb 


The Newfoundland Earthquake of 
Nov i 8 , 1929 

n’'HE Eastcin Section of the Seismological Society 
T of Amenta (U S Coast and Oeoiletjc Survey, 
WashingUin, D C ) has issued two papers, by Dr 
Arthur Keith and by Messrs E A Hodgson and W 
W Doxsee, read at the 1930 meeting, at Washin^on, 
D C , on the earth<piake which bixjke twelve of the 
submarine cables to the south of Newfoundland on 
Nov 18, 1929 

The preliminary position of the cable fractures was 
marked in a map publishetl in Natttbe, Deo 21, 1929, 
and in an accompanying commumcation Prof J W 
Gregory ex{dained the earthquake as due to the sub¬ 
sidence of a Htnp of the sea floor, probably about 400 
miles long, in continuation of Cabot Strait This view 
18 fully support^l by the new papers The violence of 
the earthquake may he appreciated fiom Dr Keith’if 
remark that it was of the same order of magnitude 
as the disastrous Charlestown earthquake of 1885 
He concludes “ that all the evidence is in harmony 
with tile theory that parallel faults produceni the 
Cabot trench m the past, the Grand Banks Earth 
uuako in the present, and minor breaks like that of 
Sherbrooke as aftershocks'^ He also quotes a report 
by Thos 8 Woods attributing the boundary of the 
continental shelf m that region to faulting 

The paper by Messrs Hodgson and Doxsee gives a 
useful collection of data as to the records of the earth 
quake, which was felt at all the chief observatones 
of the world The authors determine the epicentre 
as at lat 44*^ 6' N Euid long 55° W , and the time there 
at 31® 55'» GMT The> (onclude that “the 
evidence strongly siqiports the hypothesis of a down- 
dropped section of ocean floor bounded by two fault 
planes roughly parallel to the axis of Cabot Strait 
as defined by the 100 fathom contour, and extending 
from 45° N to about 39° N as a prolongation of that 
sti'ait, the northern end being the more seriously 
ilisplfwed ” The subsidence they suggest was about 
25 feet 

Messrs Hodgson and Doxsee (p 70) give a list 
of the times of the earthquake at 32 observatones 
The time records are of mterest m connexion with the 
view that the floor of the Atlantic is of different 
material fnun that under the continents The 
earthquake records include those at Budapest, 
5567 km to the east, and at Berkeley in Son Fran¬ 
cisco, 6600 km a little south of west Budapest is 
33 kin nearer the epicentre than Berkeley , it re 
corded the P waves 6 spends earlier and the 8 
waves 7 seconds earlier As the P waves travelled 
to Budajiest m 9 mm 1 sec and to Berkeley in 9 mm 
7 sec , the ratc^ of transmission under North America 
and under the Atlantic \4ere practically equal—the 
rate to Budapest being 10 29 km per sec , and that 
to Berkeley 10 24 km per sec The rates were to 
Mun^p distance 5000 kna , 9 9 km per sec , to 
Strasbourg, 4589 km , 9 3 km per sec , to Barcelona, 
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4700 km , 10 km per see , and to Balboa, 4506 km , 
to which the direct route would have been aoroaa the 
deeper part of the North Atlantic basm, only 9 18 km 
per sec , instead of the acceleration that would be ex¬ 
pected if that ocean floor were underlain by sima at 
a slight depth 


University and Educational Intelligence. 

Cahbridoe —The Appointments Ckiminittee of the 
Facul^ of Economics and Politics has appointed 
C G Clark to be Univeraity lecturer m statistioa 

The Appointments Committee of the Faculty of 
Biology ‘ A ’ has appointed Dr O M B Bulman to 
be Uiuversity demonstrator m geology 

Mr John Hilton, Assistant Secretary to the Ministiy 
of Labour, has been oIecte<l to the recently founded 
Montague Burton professorship of mduatnal relations 

The Buildings Syndicate has issued a report to the 
University on a site for the Royal Society Mond 
Laboratory and on accommodation for the future 
development of the physical sciences It recommends 
that the sites of the present engineering workshops 
and the University jxiwer station be a^simed for new 
buildings to contain the Royal Society Mond Labora 
torv» the loconstructed power station, and new work¬ 
shops for the (^avendish laboratory, and that the 
drawing oflice and atboiumg rooms to be vacated b/ 
the Department of Engineering be assigned to the 
Department of Physics 

Durham —At a meeting of Convocation on May 20, 
Lord Londonderry was installed as Chancellor of the 
University, m succession to the late Duke of North¬ 
umberland 

London —New members of the Senate elected by 
Convocation include—Major A G Church, M P , ami 
Prof William Wilson (science), m place of Prof F G 
Donnan and Sir Philip Magnus, who have retired 
Those reappointed by Convocation and the Faculties 
include—Sir Ernest Graham Little, MP (medicine), 
Mr Roger Smith (engineering), and Prof A L 
Bowley (economics) 

Dr C H Lander, since 1923 Diroctoi of Fuel Re¬ 
search, has been appointed professor of ongmoermg 
(Imperial College— City and Guilds Collt^ge) os from 
Kept 1, 1031 Dr E L Kennaway, since 1021 
chemical pathologist at the Cancer Hospital, has been 
appointed pmfessoi of experimental pathology (Cancer 
Hospital—Free) as from May 1, 1931 

It is announced by the Cape Town correspondent 
of the Times that, on May 19, the University of Cape 
Town conferred the honorary degree of D Sc on 
General Smuts, m recogiution of his scientific achieve 
menta, and with special reference to his election as pre¬ 
sident of the 1931 meeting of the British Aesooiation 

The Rockefeller medioal fellowships for the aca¬ 
demic year 1931-1932 will shortly be awarded by the 
Medical Research Council, €md applications should be 
lodged with the Council not later than June 1 Fellow¬ 
ships are awarded by the Council, in accordance with 
the desire of the Rockefeller Foundation, to graduatee 
who have had some training in research work m the 
primary sciences of medicine op in clinical medicine 
or surgery, and are likely to profit by a penod of work 
at a university in the Umted States bMore taking up 
positions for higher teaching or research m the Bntish 
Isles In specied ciroumstonces^ the fellowships may 
be tenable at centres of research not m Amenoa. 
Full particulars are obtainable from the Secretary, 
Medical Research Council, 38 Old Queen Street, West-' 
minster, S W I 
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Birthdays and Research Centres 

May 31, 1845 —Col R E Crompton, formerly presi¬ 
dent of the Institution of Electrical EnRinoers 

As I was bom m the coimt^ eiffhty-six years ago, 
in that part of the Vale of l&omiray in Yorkshire 
where farramg is at its best, although I have devoted 
most of my life to such subjects as mechanical haulage 
and the supply of electricity to town users and to the 
greatly mcreasmg industrial districts of England, I 
have, during the lost few years, become more and 
more impressed by the far greater importance of 
solving the problem of mcreasmg the food production 
of our farmlands and gardens, by the use of electrical 
power We now are all working on the somewhat 
difficult problem of the distnbution of electiical energy 
at such a low cost that we should be able to persuade 
our farmers to substitute electrical trenching and 
aerification of the soil for the old tune ploughing and 
we hope that in the not very distant future we may 
perfect the processes of obtammg nitrified products, 
such as nitrate of lime, direct from the nitrogen of the 
atmosphere, and at pomts close to where we desire to 
supply it to our helds, by utilising the electrical supply 
on the spot, instead of our farmers havmg to purchase 
the syntnetic products at high cost I, for one, believe 
it possible that by such means we shall persuade our 
fanners to increase the area of arable land, and pro 
diiCG from it crops almost, if not quite, equ^ to those 
now procluced by our market gardeners, largely by 
manual labour 

June I, 1866 - Dr Chas B Davknport, durector of 
the Department of (lenetics, Carnegie Institution 
of Wewnington 

Since the study of heredity is really that of the in¬ 
ternal control of development, studies on heredity m 
man, particularly on stature and bo<iy build, may 
usefully be concerned with the way individual children, 
of known families and races, grow, and especially with 
the changes in endocrine ac^tivity and other physio 
logical factors that are associated with such growth 
I am, accordingly, following in individual children, 
(lurmg a span of years, their physical, physiological. 
Bind mental changes, to learn how they are interrelated 

June a, 1866 —bir Leonard E Hill, F K S , honorary 
director of research at the London Light an<l 
Electrical Climo 

Two years ago, working m co operation with Mr 
R H Ddvis, of Siebe Corman, Ltd , I was able to 
^how, with the help of the Admiralty, that it is possible 
for divers to to to depths of 300 ft m the ordinary 
living di'ess The necessary decompression period can 
l >6 greatly shortened by the breathing of oxygen in a 
^ubmerpible decompression chamber design^ by Mr 
R H Davis, and used from a depth of 70 feet up 
(vards by the ascending diver The chief investigation 
r have been engaged on is assisting the Admiralty 
Diving Committee in workmg out, on animals, sa/e 
times for decompression, so usmg oxygen, for divers 
forking up to thirty minutes on the llottom at 300 ft 

I am also engaged in research on the penetration of 
die skm by mfra red, visible and ultra violet rays, and 
the action of irradiation on the body in health and 
cliseewe 

Fune 3, 1853 —Sir W M Flinders Petrie, F R S , 
professor of Egyptology m the University of 
London 

“the development of man's abilities and idecM has 
appeared to me the most mteresting subject of research 
iunng the last fifty five years ^ At present I api 
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engaged m excavating one of the largest cities of the 
bronze age and the contmuity into the Neolithic 
period As it is useless to make collections if no 
place IS provided for them, it is to l>e hoped that the 
scheme for a study senes of development m tlie great 
civilisations will be earned out in the new buildings 
of the University of London 


Societies and Academies 

London 

Royal Anthropological Institute, April 28 — A 
Leslie Armstrong Excavations in the Pin Hole cave, 
Cresswell, Derbyshire The Pin Hole excavations 
have lioon in progreiw since 1924 By a fortunate 
circumstance, this cave appears to be the only one 
of the Cresswell senes which held the full stoiy of the 
occupation of the ravine m Palaeolithic times, and it 
was the only tave loft practically intact by earlier 
excavators Two layers of cave earth exist, an upper 
level ranging in tune from Upper Aurignacian to a 
phase which is contemporary with the Magdalenian 
of ranee This has yielde<l an important senes of 
tools in flint, which reveal the gradual <levelopment 
of the upper Palaeolithic mdustnes of Britain, and 
also two examples of earl^ art, one of which is the 
engraved outline, on bone, of a masked male figure 
The lower cave earth is in three zones, m each of 
which early Moustenan tools are found and definite 
evidence of the cave’s oct upation by man This lower 
level has also provided valuable evidence rolati\e to 
fluctuations of climate during the lost groat ice age 
of Bntam Many animal remains were found 

Society of Public Analysts, May 6 —E J Guild 
Demonstration of a new (levolopment in filter paj^er 
The paper contains at least 99 per cent of alpha 
cellulose, with about 0 04 per cent of ash It is very 
strong when wet and offers great resistance t-o alkalme 
solution, such os caustic soda, etc It is suitable for 
the rapid filtration on a large scale of coarse or 
gelatinous substances, and also for all but the most 
(lelicate analytical work —A J Amot and D W 
Kent-Jones Tho ‘ rope ’ spore content of flour and 
its significance Far less importance must be attachetl 
to the rope spore content than to the technique 
adopteil m tho bakery as a factor in the production 
of ropy bread Tho conditions t^ndmg to aggravate 
rope trouble in bread have l>een separately m\esti- 
gated - W R Schoeller and H W Webb The 
separation of tin from tantalum and niobium For 
the separation of small amounts of tm from much 
earth acid, Giles's process (fusion with potassium 
carbonate, solution m citric acid, precipitation of tin 
08 sulphide) 18 not suitable for earth acid minerals 
Schoeller and Powell’s process (fusion with bisulpliate, 
solution in tartaric acid, treatment with hydrogen 
sulphide, collection of insoluble residue and sulphide 
precipitate) is serviceable —N L Allport A new 
method for dotectmg decomposition products in 
onsesthetic chloroform The decomposition of metli 
cinal chloroform, resulting in phosgene formation, 
leads to the presence of free hydroohlonc acid due to 
action on the alcohol which is aclded as a preservative 
A new test capable of detecting one part of free hydro¬ 
chloric acid m a million parts of chloroform is based 
upon the condensation of resorcinol and vanillin by 
the free hydrochloric acid, with the formation of a 
red acidic dye By subsequent treatment with alkali, 
a pink aqueous layer is obtained, the intensity of the 
coloration varying with the quantity of impurity 
present —J N Rakshit Contaminations in morphine 
deposited m the British Pharmacopoeia process for 
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th^ analyaiA of opium The morphine obtained m the 
determination of the alkedoid oy the B P process 
contains 5- 6 per cent of other alkaloids consisting 
principally of codeine A modified method is described 
m which a lime solution of the opium is extracted 
with benzene prior to precipitation with ammonium 
chloride This yields a much purer morphine than 
the original process 

Lf»,i)s 

Philosophical and Literary Society, Mar 3 - R 
Whtddington and J E Roberts An accurate ex 
perimental determination of excitation energy by 
eJectroh impact m helniin The following values with 
their probable error in volts were obtauiod, and a 
comparison is made with the values calculated from 
spectroscopic data 

Kxpcrimohtal (aUulat^Ml Origin 

21 24:f 0 03 21 12 1 

23 19 i 0 04 22 98 1 - 3 

23 84 0 10 23 03 1 K%-4^Py 

Tho observed values are all a little greater than the 
calculated ones, but by an amount more than the 
probable experimental on or —E C Pollard Atomic 
disintegration without capture of tho projectile A 
disc ussion of energy and momentum relations is given 
for a process of atomic disintegration without capture 
of the alpha particle, anrl a simple picture of the de 
tailcxl occurrence is put forward and tentatively con 
Hidered for the elements alurmnnim and boron — 
K E Grew The theimoeloctnc power of nickel in the 
iieighboiirhorKl of the Curie jioint Prior to an in¬ 
vestigation of tho thermoelectric proiierties of tho 
copper nickel alloys, tho thermoelectric power of 
nickel (99 97 per cent pure) against platinum at 
temperatures between 250° and 460° C has been 
measured Preliminary results show that the specific 
heat of elei tncity in nickel increases at the Curie point 
hy 4 9x 10-cal i>er electron per degree, in good 
agreement with the value found by Dorfman ami 
Ji>aniiH Some irregularities m behaviour above the 
Curio jHiuit were observe<l - F Tyler Upper limits 
for stellar masses—a criticism The mvestigations 
of Anderson and Pokrowski on the upper limit for 
stellar masses ore discussed and criticised —H M 
Dawson Reaction velocity m relation to the con¬ 
centration and activity of tho reacting components 
The best available data for the catalytic influence of 
hydrochloric acid on the hydrolysis of ethyl acetate 
show that the velocity is proportional to the conc-en 
tration of the hydrogen ion and bears no simple rela¬ 
tion to its activity or thermodynamic concentration 
The rate of conversion of N into p chloroaoetanilide 
in solutions of free hydrochloric acid is consistent with 
the hyjiothesis that the velocity is proportional to the 
f>roiluct of the ottivitios of the reactants (N chloro- 
aoetanilide, hydrogen ion, and chlorine ion), but the 
results obtain^ in the presence of chlorides, when tho 
concentration of the chlorine ion is greater than that 
of the hydrogen ion, show that this hypothesis is not 
generally applicable On the other hand, the velocity 
iH m all circumstances approximately proportional to 
the product of the concentrations of the hydrogen and 
chlorine ions ~C H Douglas Clark A spectroscopic 
classification of the elements accordmg to ground 
states Earlier tables showing the electronic distribu¬ 
tions withm atoms derived from spectral evidence fail 
to exhibit the group relationships of the elements, 
which IB specially important from the chemical pomt 
of view A new table it therefore proposed showmg the 
elements (rare earths excepted) m periods and groups, 
m relation to ground states and corresponding atomic 
quifi&tum numbers, and also to electronic groups, here 
ilivfded as ultimate, pcnultifhate, and antepenultimate 
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The arrangement shows electronic levels m a more 
compact and convenient form than the schemes 
hitherto proposed, and forms a suitable basis for dis¬ 
cussion of the relation existmg between the valencies 
of the elements cmd their ground states —H Rich¬ 
mond and W H PesrsaU Absorption of ammonium 
and nitrate ions by plant tissues Discs of potato 
tuber show a higher rate of nitrate absorption m more 
acid solutions, while ammonium ions are absorbed 
more rapidly m less acid solutions Wheat seedlings 
show a sinular type of absorption Eriophorum cut¬ 
tings, however, aliaorb more ammonia m acid solu 
tions, and also have a much lower rate of absorption 
of both lona, m relation to their dry weight —W Gar- 
Stang The phyletic classification of Teleostei The 
order Isospondyh is broken up, the Clupeoids being 
ranged with the Hyodontoids and Ostoriophysi pi a 
section termed Otophysi, characterised by a connexion, 
actual or vestigial, between air bladder and auditory 
organ, while the Salmonoids are linked with Hcopeloids, 
»Salmoperc8B, Cypnnodonts, and Synentognathi, whicli 
lack all trace of sucli a connexion The a<iipose fin, 
deeply robted in the Teleostean constitution, is re¬ 
garded as a vestige of the second dorsal fin (D*) of 
Elasmohranchs and CroBsopterygions Its loss is 
almost always due to the encroacliment of upon its 
site, rarely to simple obsolescence This ‘ opisthop- 
teroua ’ condition characterises flshea with serai- 
sedentary (for example, Osteoglossoids) or lurk and- 
ruah habits (for example, pikes) Accordingly tho 
loss of the adipose fin in Clupeoids mdicates the 
derivation of this group from opisthopterous fresh¬ 
water ancestors (of Ph(iuiophurtt9), while its presence 
in Salmonoids indicates on unbroken pedigree of wide 
rovmg forms, m which has preserved its mid- 
dorsal position throughout (pre Cretaceous forms still 
unknown) 

Paris 

Academy of Sciences, Apnl 13 —The President an¬ 
nounced the death of Raffaello Nasim, Correspondanl 
for the Section of Chemistry —Ldon Guillet, Jean 
Galibourg, and Michel Samsoen The resistance of 
ordinary steels to high temperatures Details of 
measurements with an instrument described m earlier 
communications The observations lead to the view 
that, even for steels at the ordinary temperature, 
there is not, properly speakmg, a true elastic limit, 
and that the apparent permanence of the dimensions 
after the application of a small load is the result of 
the imperfection of the measuring apparatus —Auguste 
Lumiire and Maurice Bourgeois Blocking the 
reticulo endothelial system and anaphylactoid shocks 
Blockmg and shock are two independent phenomena 
they may happen together, but there does not appear 
to be any relation between them —W Slebodzinski 
The symbolic forms of differentials —Henri Cartan 
The transformations of lirmted semi enclosed domains 
—Le Roux The invariants of the group of relative 
movements —Mile Yvonne Dupont The invanantive 
theory of elasticity with finite deformations —A 
Guillet The disruptive state of the plane sphere 
spark gap m atmospheric air—V Posejpal A 
theoretical formula for the absorption gap —Ch Viry 
A positive electrode with gaseous oiroulation for 
batteries with air depolarisation In the cases where 
the polansation is produced by gases lighter than air 
(hydrogen, ammonia) the positive electrode is hoi 
lowed out and the heavier air is led to the bottom ol 
this cavity The usefulness of this sunple arrange 
ment has been proved in practice —Pierre Montagne * 
The cfidculation of the equihbria and of tho tempera 
ture resultmg from the combustion of hydrocar^^s 
The graphicifl method deecnbed m earlier papers hiu 
been applied to the oombusticm of heptane m oxygen 
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—Andr4 M« 7 «r and Robert Vittenet The azo denva- 
tivefl of homophthahmide —Mile Ellene Basse The 
age of the mterstratified basaltic ooul^ m the 
Cretacean of the mdunentaiy border of Madagascar — 
Mme M L Le Roux Parasitic castration and second¬ 
ary sexual characters in Qammarus —Paul Wintre> 
bert The determination of the plane of bilateral 
symmetry m the egg of Ptacoglosaua pxctvs —Maurice 
Piettre The influence of the phenomena of adsorp¬ 
tion on the physico chemical properties of organic 
Oolloids ^ Mme Z Gruzewska, and G Routael The 
amylase of horse serum in the course of numerous 
successive bleedmgs Its relations with the serum 
proteins 

Geneva 

Society of Physical and Natural History, Feb 5 — 
L^on W Callet Results of the geological expedition 
of Harvard University m the Canatiian Rockies 
(Jas^r National Park, 1929) (2) The presence 

of Upper Lias anti Bajocian in the Femie formation 
of Fiddle Creek Ammonites found by the author, 
chief of the expedition, and lus collaborators show, 
for the first time, that the Toarcian is represented m 
the Jurassic formations (Femie) of the Canadian 
Rockies The complete Bajooian has also been dis 
covered for the first time m Jasper National Park — 
A Amstutz The existence of palseovolcanic rocks in 
Sardinia Iti the course of his reaearthes in Sardmia, 
the author has produced evidence of eruptions, prob¬ 
ably palfieovolt anic At the northern base of the moun 
taui of (Jaltelli, be has, m fact, observed quartzifer 
ouH porphyries the volcanic origin of which is clearly 
shown by the fliudity of tlie mass These rocks of 
effusion arc prior to the Jurassic and are probably 
contemporaiy with the large Permocarboniferous 
eruptions of C^)rsica —L Du pare The fluorspar 

deposits of Martin6che and Les Isserts near Pont 
gibaud, Puy de D6me The author gives a short out 
line of the deposit, with a hypothetical estimation of 
the reserves The lodes consist of fluorspar of various 
colours, colourless, green, and violet —L Duparc and 
A Amstutz The diabases of Mayomb6 and the 
adjacent regions (French Congo) The authors have 
studied the basic rocks, the age of which, relatively to 
the neighbouring sodimentary formations, is deter¬ 
mined by the fact that they penetrate the crystalline 
schists and more recent metamorphic formations, and 
that the younger limestone schist senes con tarns 
pebbles of these rocks They have recognised in it 
the ophitic, mtorsertal, and more rarely gabbro struc 
turea -L Duparc and A Amstutz 'fne enclosure of 
basic rocks of Moukeigni (Gabon) The authors give 
a brief petrographical description of locks the domin- 
atmg chara< ter of which is the presence of amphiboles 
and pyroxenes, enclosed m a block mica granite By 
analogy with other very numerous oases they consider 
these rocks as products of metamorphic action of the 
granite m the calco magnesium sediments of a layer 
now disappeared —Ch Cimerman and P Wenger A 
micro chemical method for the estimation of glucose 
in solutions and in unne A modification of Fehling’s 
method, in which the cuprous oxide is removed by 
the centrifuge instead of by filtration A spot tost 
with guatetcum repl 6 U )08 the ferrocyanide reaction and 
micro burettes are used for the volume measurements 
rile advantages are no filtration, rapidity, and the 
use of small quantities of materials and reagents It 
w possible to estimate very small quantities of sugar 
m a fluid 

Vienna 

Academy of Sciences, Jan 29 —E Ullrich Ex 
coptional values of algebroid functions —E Hofmann 
The fruit of Aap%doapErma tnegalocarpon and its Open¬ 
ing mechanism —F Seldl, R Enenkel, and H Nonel 
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Adsorption potential and phase boundary potential 
of highly resistcuit glasses —I Felber-Plik The 
growth of isolated roots Experiments were made m 
the dark and in the light on the isolated roots of 
Phaaeolus —J Scholz Atmospheric electricity (73) 
Theoretical investigations on the distribution of field 
anej ions m a gas which conducts a current and also 
contains heavy ions 

Feb 5 —F Pauer Contributions to the prepara¬ 
tion of acetals Benzol glycerin ( =benz aldehyde- 
glycerm acetal) and ortho formic acid mono-glycenn 
ester were prepared Both are colourless, hygroscopic, 
soluble fluids —Z Ditche, W Fleiichmann, and E 
Trevani The relation between hibernation and 
hypoglycsemia The blood sugar contents of active 
and hibernating animals, for example, of dormice, 
were determined Insulin was mject^, pro<lucing m 
some cases convulsions, but not confirming the idea 
that hibernation could be produced —H Schober 
The spectrum of rhenium (1) The arc spectrum in 
the photographic region —H Popper and 0 Wozasek 
The glycogen content of the diabetic liver 


Official Publications Received 

Reconls of thu Indian MuHeum Vol 2 ft Anthropological Obion a 
tionH on the Anglo Indiann of (ahutte Pirt 2 AubIjkIh of Angln 
Indian Hnadlength By P 0 MahalanoliiR Pp 97 149 2 inp«CH 

Vol 32, Part 4 Pp 867 495 2 12 mpeei Ss Vol 83 Pirt 1 Pp 

09 2 12 rnpees 5s (Calcnttt Zoological Survey of Indie ) 

Royal UoUnio Qardenn, Kew Bullptin of MlicellHtieouH Informa 
tinn, 1930 Pp lv + 6lS-j-i>9 net bulletin of MlBcellaneoni 

Itiformatiun Appendix 4, 1980 General Index lo the Volumei of thi 
Kew Bulletin for the Yoari 19HI-192K Pp 78 2 s, M net (f ondon 

H M Stationery Otttoe ) 

Univenlty QranU Committee Roturu* from Universitieii md IJnl 
venily Collegei Id receipt of Treaeory Grant, Acidemic Yen 1929-80 
Pp 22 (London H M Stationery Olflte) Iw Sd net 
Journal of the Cbemitel Society April Pp iv + 878 1082>fx 
(1 ondon.) 

ProceedlngB of the plret Imperial Hcrticullurtl Conference, 1980 
Part I Paper! on the Economic and Adminiitrative Side of Horti 
culture 30 li Part 2 Papers on the Application of Sclenrc 
to Horticulture ^ 58 2s Part 8 Paperi on Progreia In Krnlt 
Storage Methods Pp 101 + 11 platen. 2* Od. (Kant Mailing Imperial 
Bureau of Fruit Production ) 

Imperial Bureau of Fruit Production Technical Communioatlon No 
2 Field Bxperlmente in Hortloultuie By T N Xloblyn Pp 6 t> 
(East Mailing) is 

Traasaettona of the InHtltute of Marine Engineers Incoiporated 
SeHflion 1931 Vol 48, No 8 Anril Pp 118 ]5(i + xU\ (I ondon ) 
Papers and ProceedingH of the Royal Society of Tasmania (or the 
Year 1980 Pp v + 135 + 7 plates (Hobart) 10 ^ 

Ihe Indian Journal of Veterinary Bnence and Animal Husbandry 
Vol 1 , Parti March Pp. vl+82 (Calcutta Government of India 
Central Publication Brunch.) 2 ruptea fts ed 
Catalogue of Indian Insects Part 18 Carabidae By H E 
Andrewos Pp 2x11 +889 (Calcutta ao\oinment of India CentraJ 
Publication Branch ) 8.10 rupees , 14ic lOd 
Botanical Survey of South Aftica Memoir No 18 ForcHt-SuccoBslon 
and Ecology in tlie Knysna Region By Dr John F V Phillips Pp 
827+82 platen (Pretoria Government Printing Office ) 5x 
Procewings of the Oambrldge Philosophical Society Vol 27 Part 2 , 
April Pp 108-289 (Oambriage At the LTnivenity Press ) 7jt net 

Fouxiom 

Prooeciljngs of the Imperial Academy \ol 7 No 3, March Pp 
vll viii +85 127 (Tokyo ) 

The Science Reports of the Tohoku Imperial Univer 8 it>, Sendai Japan 
First Series (Matnematlcs, Phyaics. Chemistry), Vol 20, No 1 Pp 19fl 
(Tokyo and Sendai Maruxen Co , I td ) 

Danmarks Natur\ldenskabeli^ Bamfund lngenl 0 r\idenHkabeliK< 
Skrifter A, Nr 24 The Jet Wave Rectitter an Account of Its Oon 
stmotional Development during the \ ears 1919-1929 By Jul Baitmann 
Pp 800 (K^benhavn OHO Gad ) 80-00 kr 
Jonmal of Science of the Hiroshima University Series A (Mathr- 
matics, Physics, Chemistry) Vol 1 , No l, December Pp, 78 90 sen 

Vol 1 , No 9, March. Pp. 77 167 99 sen Series B 1)1 v 2 (BoUny). 
VqJ 1 Art l Ohromosomenzahlen und Phylogcnie bel der Gattung 
PottnUUti. Von Naomasa Bhlmotomai Pp. 11 ifl sen Vol 1, Art 2 
Studies on the Hepatloae of Japan, IV By Yoshiwo Hortkawa Pp 
13-85 + 2 pUtw. 80 sen Vol 1 , Art 8 Bastardiomngsxersuche bel 
ChrywHtKemuin, I Von Naomasa BhiraotomaL Pp. 87 m+ plates 8 -tf 
ftgssn Series B, Dlv 1 (Zoology) Vol I, Ariiclei 1 3 Bistoioglicb< 
UntersucfaiiDgen des Sommer- nnd Winterbaarkleldes, von Yoahio Aba 
On the Oorean and Japanese Wolves, by \oshio Al'e , Das Vorkommen 
von BchinoderM In dsn Japanischen Gewissern, von Toshio Abe. Pp. 
48 + 17 plates. 96 m. Vol 1 Article 4 A SyoopsU of the I sporin# 
Mammals of Japan Bt Yoshto Abe Pp 45-08+8 plates 88 sen 
(Tokyo Maruien Oo., Ltd ) 
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CuDHtfll Pgrminitat Intoroattonal pour 1 Bxplorktion de U Mor 
RtpporU ftt proo6> verbatix dei riunlooH VoL 73 Boleotlfto Report ot 
thn North weitero Area Committeo for I0ti8-1939 Publiahed hy Prof 
Johi HchniLdt. Pp. Ill+ 41+34 + IS+86S6kr Pauuti iththyolo 
)tl(|un de 1 Atlaotique nord Pubil6e bouh U dlrortfoo de Prof Joubfn 
No 0 24 plftnchtm 4 UO kr No 7 24 planches 4-00 kr (Cupan 

bagne Azidr Pred H^et «t nis ) 

U H Departniuiit uf Agriculture Technical BiiUatin No 238 The 
Pharmaoology of Thallium and lU Use in Rodent Control Uy Jam<*a 0 
Munch and JatneB Silver Pp 2H (Wtehlngton, U C (fO\ eminent 
Printing Office ) 6 oente 

Proceedfiigi of the I/nlted States National Hda^um Vol 78 Art. 14 
Notea on lohneumon PlUe of the Genus Fnlycyrtux with llescrlpilons 
of New Species Uy R A. Cushman (No 28f)7 ) Pp 02 (Vathington, 
1) 0 Government Printing Office ) 

Snilth-ionian Mlsceltaneous Collections. Vol H2, No 18 Tropiams 
and Sense Organs of Culeqptero. By N 1C JMcIndoo (pnbHoatlou 
8118) Pp 70 + 2 plates (wuhington DC Smithsonian Institution) 
SmithNtAilKn Institution United States National Museum (^OntrlUi 
tlons from the United States National Herbarium, Vol 26, Part 6 
Asiatic Ptnrldophyta collected by Joseph F Rork 1920 1924 By Carl 
C'hrltteniieii Pp v+206 387 f vll xll + plates 18 2U (Washington DC 
Government Printing office.) SO cents 


Diary of Societies. 

rat DAY Mat 3» 

Hoval Sanitakv Ihhtitutb (at Guildhall, Exeterh at 4 80 - B J 
Hilcock The Exeter New Sewage Puriftcatlon Works. 

Rotai Booibtt or Medicimb (Disease in Children Section), at 6 — 
Anoiuii OeDenl Meeting 

Rotal SooiRT or MmniotiiB (Epldemlolo^ and Slate Medicine Section) 
^nanal General Meeting), at 8 — Sir william Hamer The Crux of 
Bpkieinlology 

Hotal iHonrUTioir or Qbbat BitiTAnt, at 9 ^Very Rev Dean Inge The 
Future of the Human Race 

SATURDAY, Mav 80 

Rotac Socibtt or HKOioi'xa (Thermpeutloi and Pharmacology Section) 
(Annual General Meeting) (at Comtvidge)—E B Parsons Tbt Action 
of Avertln on the Idtar —S. B K GoodUng The Action of Radon on 
Isolated Tissues ~B G Holmes and 0 A Ashford Cerebral MbU 
boliam ‘~3 Hellier Seiiaitlaatlon of the Uterus—W E Dixon and T 
Haller Some New Obser\atious on Intracranial ProMure —N Myara 
The Treatment of ToxiPinia.—J 0 Hoyle The Action of Histamine 

MONDAY, JPN* 1 

Royal Booibtt, Bdinuuhoh, at 4 80 —Prof H Briggs On tha Relation 
between the Yield of Crude Oil, and the Compoaltion of Ketortable 
Oarbonoceoua Mtnerala — Dr O H O Donoghue Abnormalities of the 
Vosoulor System of the Anurs —G C Purser The Early Stogen of 
l>eve!opment of the Vertebratea.»-R. Blmhirst Btndies In (he Soottish 
Marine Fauns—the Crustacea of the Sandy and Muddy Areas of the 
Tidal Zone —Sir Thomas Muir Nots on Cayley s Blimlnatlon Problem 
involving Supernuous iHita. 

iBSTiTUTi or AcnJAKioa, at 6 —Annual General Meeting 

Rotac Ibstitctiob or Groat Britain, at 6 -- General Meeting 

Chartbricd BURVBTons iHSTiTUTioir St 8 —Annual General Meeting 

Rotal Jkotituts or British Arcuitbots, at 8 —E Maclagon Museum 
Planning 

Botal OBOOBAFHloaL BooitTT, it 840 —MBjor J H BUfford The 
British Italian Bomallland Boundary 

WSDNESDAY, JuRC 8 

Obolooicai Booibtt or Lohdon, at 6 80 — J D H Wisstnan A Con 
trihutlon to the Petrology or the MeUmorphio Rocks of Eastern 
Greenland 

litBTiTUTioii or Btructural Enuikuhr (at 10 Upper Belgrave Street), 
at 6 —The Art of Making and Using Concrete (I) Types of CemenU 
and their Peculiarities (Lecture) 

THURSDAY, Jure 4 

Robsl Socibtt, at 4 30 —Prof E D Aitrlsn The Messages in Sensory 
Nerve Fibres and their Interpretation (Oroonlan Lecture). 

Rotal SooiBTT or Abtr, at 6.—J F J Malone A New Form of Prime 
Mover and its Uses foi Locomotlveic Marine and other Engines 

Chbhical Sodarr, at 8.—J W BokBr (a) Synthesis of Substances 
Analogous to Bile Acid Degradation Products Fart 1 Preliminary 
luvastlntlon of Methods of Attachment of OarboxyUted Bideehaina 
to the OyolopenUoe Nuoleus, (p) RooctloNs of substituted Aceto¬ 
phenone Deri rail yes. Part 1 The Action of Acetyl Nitrate on 

w hilogeno m nitroaoetophenonea —E. IL Hasan and E Btodman 
The CoiMtlUtlon and Syntbeols of Imbelle Add (Embelin), the Active 
Principle of Erohs/in EfAwr ~S H Bostow Adsorption of Nitrogen 
by Condensed Atomic Platfaum —E C S. Jones and J Kenner Tbe 
Direct Formation of Quinones from 2 d^Rsubstituted DerivaUvei of 
4 nltrophenol 

RRlDAt, JuHB 6 

Rotal SooiBrr or Arts (Indian Section) at 4 80 —Mrs Patrick Viltien 
Stuart Tha Indian Paradise Gordon (Sir George Blrdwood Memorial 
Lecture). m 

PBTiioALSooiBTT (st Imperial Oomge of Science and Technology), at 6.— 
Dr H 0 Hep^burn Blectrm-oamoala and Electrolytic Water transport. 
Port A—J 8 Bodamf Spectra of Trebly and Quodruply lonioed 
Antinnmy 8b LV and 8b y —G 1 Finch, R W Sutton, and A E 
Tooke-I A Time Bm* for the Cathode'll Osoiil<]mphy of irregol«rly 
Gocurting Electric and Mognetto ^nSroena.—Dr R, L. Smith Rose 
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and J S MoPetrie The AttomuiGon of Ultra shoit Radio Wsvfe dwa 
to the UnlsUnce of the Earth —Prof 8 Chapman The AbaoiittloB 
and Diosoctatfve Ionising Effset of Monochromatic Radiation in on 
Atmosphere on a Rotating Barth Part 2 Grating incidence A 
Ripple tank Demonstration of Beats as Moving Interference Fringes, 
by M O Clarke « n. v 

GBoriMiioTs AsMX^UTioir (In Archlteotnrsl Theatre, Univeraiby Oolle«), 
at 7 80.—R O Jones The Development of the Tswe Drainage —Dr 
S W Wooldridge and 0 J 0 Ewing Further Oboervatlona on the 
Geology of the l-sne End Eooeoe Outlier 
West Lohtxjk Midic<»-Ohirur(iicai Socijerv (at Kensington Tom Hall), 
at 8 15 —Prof J S Huxley Development in Relation to Heredity 
and Evolution (Cavendish 1 ecture). 

Royal Ihstitotior or Grbat Dritaib, at 9 —Prof E W MacDride 
Habib—the Driving Force In Evolution v « i a 

Royal Socibtt or Mbdiojhb (Laryngology Section) —Morning and 
Afternoon 


PUBLIC LECTUHBB* 

FRIDAY, Mat 99 

London 8< mx^L or Htoibnb and Tropkal Mbdicihb (Public Health 
Divi-don), at 6 —N Howard Mummery An Indnatrlol Welfare (Scheme 

SATURDAY May 80 

UniTBRsiTT Collrob, London, St 2 80 —Sir Flinders Petrie The City 
of the Shepherd Kings <7 o be repsatsci or J«ns 2 at 6 80 ) 

MONDAl, JuNB 1 

London School or Hvoirnb and Tropical Medicine (Public Health 
DlTtslon), St 5—Dr F O Bhrubsall Mental DeAolency from the 
Social, L^sl, and Bducstlonol Aspects. 

rUESDAr. June 2 

l,ONDOH School or Boomohios, at 6 —Prof L. March l<a methods 
statistlque et see applloatlone k la Science dee Blfatrei (1). (Succeed 
ing liecture on June 4 ) , « i.v 

London School or Hyuibmb and Tropical Medicine (Public Health 
Division), at B —Dr C J Thomas Physically Dafectlve Children (1). 

iNOTiTUTE or Patholooy AND RBOBARrH (St Hsry s Hospital W 2), at 
A —Dr A. Gratis The Sohwortzman Phenomena. 

THURSDAY, Juke 4 

OuEtJiBA Phybuj Garden, 6.W , at 6 —Dr T F Chipp Trees and Man 
(Chadwick l.*oture). . _ 

London School or Hyoibne and Tropical Medicine (Public Health 
Dlvlaion), at 5 —Dr C J Thomas Physically Defective Children (9) 

FRIDAY, JoHB 6 

London Schooi or Hyoiine and Tropical Medioikb (Public Health 
Division), at 5—R R Hyds Industrial Welfare. 


CONOIIKSSKS. 

Mav 37 TO 99 

CoNPERENOB ON Mrntal Healtu (at Central Hall Westminster) 

Friday, May 29, at 8 —The Unman Factor In tlis Social Servicss 
At 6 15 —The Human Factor in Education 

Mat 28 to 80 

Vnrein Deutscheb Ohemiber (at Vienna) —Sympoeium The Separa 
lion of Liqnlds and Solids. 


June 1 to 0 

International Federation for Houhino and Town Piannino (at 
Berlin).—International Housing and Town Planning Congress 

June 2 to 6 

iKOTiTcrrioK or Gab Bnoinkbrii —Annual General Mhetino and Inter 
NATIONAL OasConorkss (st luttltutloii of Olvll Engineers) 

Jwtday, June 3, at 10 a M —Annual General Meeting 
Presidential Address. 

J S Thormon Intermittent Vertical Chambers snd Coal and Coke- 
handling Plant at Southall 

At 8 80 —Dr H SchUtte Problems of Modern Goa Dlsbrlbutlon 
A L Holton The Semi-dlrect Recovery of Ammonia In Gasworka 
Practice and the Recovery of Tar Acids from Ammonlscal Liquor 

Heinctday, fMtts 8, at 10 a M —0 B Paige The Gas Industry In 
America. 

Tknnday, Jun* 4 —Dr R. Leasing Glean Goal in the Gas Industry 
K. N Wsbb An Experiment In Oontrolllng Pressure Conditions 
within Coal Gas Retorts. 

At 2 45 —J H Clegg The New Oswald Street Gasworks of the 
Burnley Oorporatton 


June 8 to 5 

Euictrical Aeoociation roR Wou bn—Internationa! CoNriHENCE (at 
OlasgowX 

WtdmAtday, Jatis 8, 7 80 to 10.80 f m (at Central Hotel) —Informal 
Reception 

Thunday, J^nt 4, at 10 80 a.m (at Royal Technical College^—Short 
Papers by represonUtive women, Inemdlng the following from Over 
seas —ludame Sllfverhlelin, Mile Paulette BernAge, on Eieetrical 
Education. 

FHduM, JaM 5, at 19 noon (at Royal Teohnioal College) M MoCoU 
The Grid in Sootland 
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Railway Electrification.* 

HE Report of the Committee on Mam Line 
Railway Electrification, of which Lord Weir 
18 chairman, lias now been published, and the con¬ 
clusions reached in it are clear and far-reaching It 
18 satisfactory to find that several of the consultmg 
and railway engineers examined arrived at practically 
the same numerical results in making estimates 
The Report states that electric traction has 
shown itself to possess definite elements of supen- 
onty over steam traction, and that the system is 
extending wherever it has been adopted 

It IS pointed out that the progress which is bemg 
made by the national scheme for supplying high 
pressure electricity m bulk and in forming a Central 
Electncity Board has mtroducod now factors into 
the problem of mam line electrification The Com¬ 
mittee was justified, therefore, in undertaking a 
comprehensive review of the economic possibility 
of changing from steam to electncity In making 
this review, it was assumed that the productivity 
of the country is ever increasmg, and so a transport 
service must be provided capable of expansion 
both m method and efficiency The high standard 
of living adopted m Great Bntain has also to be 
borne in mind 

During recent years the revenues of the railways 
have dimmished most seriously, largely due to the 
growth of road transport for goods and passengers 
and to the long period of depression in many in¬ 
dustries, but nothing has happened as yet to make 
it at all likely that the railways will be displaced 
from their position os the chief agency for the 
transport of goods and passengers m Britain As¬ 
suming this, the Committee has attacked tho prob¬ 
lem and made careful estimates of the extent to 
which a change from steam to electric traction on 
our railways would be justifiable and economic 
There are many railways abroad operated by 
electricity and many more are under construction 
In nearly every case, investigation shows that 
there are reasons due to special circumstances 
which induced the country to adopt electric in¬ 
stead of steam haulage, and few of these reasons 
apply to Great Britain The outstanding example 
of railway electrification is the Swiss Federal 
Railway system In Switzerland, 66 per cent of 
the total mileage is operated electrically and this 
carries 85 per cent of the total traffic In this 
case, the mam factors govermng the choice were 
the desire to be independent of foreign countries 

* Mlnlitry of Tnosport Uoport of the i.oininltt«e on Main Line 
RaUway Elootxlfloatlon, 1081 Pp &7 + S plata (London H N. 
Stationery Office, 1081 ) 8« net 
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for Hupphes of coal and the abundant water power 
available In addition, tht're are many steep 
gradients and long tunnels and these ma<lo clectiic 
traction almost a necessity It is computed that 
in J929 the adoption of electricity effected a saving 
of £200,<K)0, taking all interest and amortisation 
charges into account This saving will doubtless 
increase rapidly as the traffic increases It has to 
be remembered that in Switzerland the power 
stations were built by the railway and the interest 
on then first cost is taken into account in the 
estimate given abov^e of the saving effected 

Fn France, the main considerations taken into 
account when electrifying the Parcs Orleans railway 
were the high pnee of coal south of Pans and the 
de\el(>pment of the water power souices of central 
France The linking of this large source of power 
with Palis IS m the inteiests of national policy It 
IS doubtful whethei the railway is yet lemuncrative 
The Mull 1 ail way electrification utilises available 
water powei, but it obtains a substantial revenue by 
selling electrical energy dwt 11< rs neai the railway 
and to factories When tins latter sum is taken 
into a( count, it shows a profit The various 
elec til he at ions in (iciman> aie duo mainry to a 
desire to utilise available water power There are 
also many sleep gradients and long tunnels which 
make electrification desirable In Italy and the 
rest of Euiop^s similar considerations favour elec 
tnfication In the United States, there is, in 
addition, the uigent necessity of incieasmg the 
traffic capacity of many of the railways We also 
see that in some cases the capital cost can be con¬ 
siderably leduced by utilising the air space ’ m 
large clectnc stations by building flats and offices 
above them With steam trams this would be 
impossible 

In Ureat Britain, the important advantages accru 
ing from the suburban electrification of railways in 
large towns are now obvious Taking a group of 
eightcH.Mi stations on the Southern Railway within 
twenty miles from London, it was found that, four 
years after thev weie electrified, the number of 
season tickets issued had increased by 140 per cent 
It IS satisfactory to learn that all electrifications 
of suburban railways in Great Britain have been 
uniformly successful The experts calculate that 
the capital required for the complete suburban 
electrification of tho, country, spread over twenty 
>ear8, would be 45 million pounds The saving 
effected ^hy electnc over steam haulage would be 
13 per cent per arftmm in the twenty-first year 
There would, of course, be a steam electric penod 
for twenty years But tjie increased revenue due 
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to electnficiation would cover the temporary costs 
of dual working, in addition to paying the interest 
charges averaged ovez the whole programme We 
can assume, therefore, that the railway companies 
will, in due course, extend the electrification of 
their linos round London and other large centres 
The schemes at present in hand strongly support 
this assumption 

The problem of main line electrification in Great 
Britain needs to be specially considered, as there 
IS little available water power, coal is cheap, tunnels 
are few, and there arc v ery few appreciable gradients 
The Committee, theiefore, had estimates made by 
independent experts The major pait of the cost 
of haulage is the cost of the energy expended In 
steam haulage, this is re presen te<i by the cost of this 
fuel, ^hich m Great Britain is coal In electnc 
haulage the corresponding item is the price paid 
by the railway for electiical energy The experi¬ 
ence gamed in only a few other countries is, there¬ 
fore, applicable The (’ommittee knows that the 
energy can be purchased fiom the Central Elcc- 
tncity Board, and it has adopted the overhead 
direct current system of electrification at I5(K) volts 
as the standard \lthough the substations will be 
worked by the railway employees, the cost of their 
erection and maintenance will be paid by the 
Central Electricity Boaid 

The essential characteristic of electrification as 
compared with all other traction systems is the 
removal of the generation of power from the tram 
Fiom this fact arises most of the advantages 
and economies of electrification Before a line is 
electrified, a heavy new interest charge is incurred 
on fixed equipment, and the independent coal 
burning locomotives must bo replaced by dependent 
electnc haulage umts 

Estimates maxle by H W H Rich aids, J M 
Kennedy, and Messrs Morz and Mcl^llan indicate 
that the total capital cost of lailway mam line 
electrification m Great Britain would be 261 
million pounds, and that the not savings effected 
would be nearly eighteen million pounds per annum 
Assuming general electrification on a twenty-year 
plan, and that existing traffics were mamtained, 
this would lead to a surplus of approximately two 
per cent after paying the fixed charges on the new 
capital involved Prom a business point of view, 
such a result taken by itself would not wariant the 
adoption of a scheme of this exceptional magmtude 
The Committee points out that it has left out of 
account many thmgs the money value of which 
cannot be assessed For example, were it com¬ 
pleted the railway compames could offer the public 
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a fipoeclier and much more satiflfactor^ service than j 
Uiey can under steam haulage Any increase in the j 
service will secure increased savings as compared 
with steam It has to be remembered also that 
Bntish electrical manufacturers have completed 
man^ important contracts for railway clcctiifica- 
tion in many different countries If the electric 
scheme is adopted, the experience they have 
gamed would be at once available With the 
exception of the raw copper, practically all the 
expenses would lie distributed as wages in Great 
Britain, and would employ fi0,0()0 men for a period 
of twent\ \ears The Committee thinks that not 
withstanding the gieat saving in wage costs effected 
by electrification, vet there would be little iisk 
of tlio einplovcH58 oicupying the grades of driveis, 
firemen and cleaners licing adversel\ affecUnJ be 
(insp of the considerable intensification of suburban 
services The phvsical conditions undei which the 
traction staff would work would be much moie 
favourable than at present 

Apart fiom its effect on tiic lailways, an electrifi 
edition siheme on the Imps indicatecl would most 
fa\ourabl\ affect the National Gnd, winch is already 
proving a boon to Gieat Britain As to the risk of 
some inoie economical method of geneiatmg elec 
tncity being discovered by science, this discoveiy 
would not affect railway economies much, as they 
would be ]»urchasing electricity and the efficiency 
of conveiHion of electrical machinery now ap 
pioaches a hundred per cent We ha\e little 
sympathv with those who oppose the scheme on 
the ground that new discoveries are continually 
being made by science They remind us of the 
slothful man in Proverbs xxvi 13, who was con 
tinually saving, '‘There is a lion in the wa;y , a 
bon IS in the stieets ” 

Prehistory 

\\digcschichie der Steinzeit Von Prof Oswald 
Menghm Pp xvi+64S (Wien Anton Schroll 
und Co , 1931 ) 40 gold marks 
ROF MENGHIN has taken ten years in the pre 
paration of this extremely important book, and 
he has ceitainly not wasted his time Quite prob- 
ably it is the last senous work, bearing such an 
ambitious title, which will ever be written For it 
IS one of the tragedies resulting from the increase of 
knowledge, that a general survey of a subject be¬ 
comes less and less possible Field workers are, as 
It were, bncklayers whoso position, ao close to the 
small section of wall they are building, makes any 
general view of the edifice as a whole impossi^ife , 
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j and, even for those who are less concerned with the 
1 actual building, the structure of knowledge has 
become so vast and is growing so rapidly as to make 
a comprehensive study of the whole a very dilficult 
task 

However, Prof Menghin’s book is not only to be 
welcomed l>ecause the Stone Age prehistory of the 
world 18 suiveyed quite equally interesting are 
the new methods of approach to the subject which 
are here for the first time put forward in print I 
say “ in print ” of set purpose, because in (ireat 
Britain several of the same idejis, at legist in a modi¬ 
fied form, have for some time past been in the an , 
and indeed aie already being taught by professional 
prehistonans Prof Mcaghin, however, has now 
eluboratcil and codified these ideas Briefly, the 
new schemes depend upon a consideiablo stressmg 
of the typological method of classification as apjilad 
to the Palajolitluc and Neolithic cultures as a whole 
Prof Mciiglun distinguishes, fium the earliest times, 
core, flake, and bone industnes, and urges that the\ 
are the expression of diffeient mo<les of life puutise^l 
bv diffeient ciiltinejH The separation of bone using 
cultures (such as the Maglemosean) is his own special 
contribution to the new method of approach and 
one which leads to interesting results—the dis¬ 
tinction in Lower Palaeolithic times between core— 
that IS, hand axe—(Ghclleo Acheulean) and flake 
((Haetoman, Lcvalloisean, etc ) industries has been 
recognised for some time, also the suggestion mode 
that they belong to different cultures 

Prof Menghm reganls flake industries, such us 
those already named, as licing ancestral to the blade 
industnes such as those of the Uppei Paltcolithic 
Yet surely there is a real distinction between the 
two, and further, Upper Paleolithic blade industries 
arc assoLiatcd with burins, forming what can well be 
described as Blade and Bunn ’ industries, a fact 
which IS nevei the cose in Ijower Paloeolithic flake 
industries The difference between a flake and 
blade is no doubt shght , but it does seem to be a 
real one The mtiiguing suggestion is made that 
hand axe folk, fiom the nature of their club like 
tools, must have been onginally crodletl in forest 
lauds, while the dagger and lance points of flake in¬ 
dustnes postulate a steppe country os the aiea of 
origin of the folk who made them Such generalities 
are audacious and can sometimes be refuted in de¬ 
tail , but aie yet fascinating and often contain im¬ 
portant elements of truth 

Another nettle that Prof Menghm has attempted 
to grasp 18 that of Stone Age nomenclature Quite 
clearly the world wide application of terms derived 
from French place names such as Chellean—there is 
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scarcely any true Chellean at Chellea—is absurd 
Moreover, the distinction between the Chellean and 
the Acheulean cultures is only one of evolution, 
while between the Acheulean and the Moustenan a 
much greater gulf exists, a fact which is in no way 
suggested by the older terminology Again, the 
classic nomenclature is difficult to apply when the 
new methods of approach indicated above are 
adopted Prof Menghin has therefore started de 
novo , but his suggested alternatives are somehow 
not always happy Nomenclature should be in¬ 
formative, and if possible descriptive, it is true, but 
need the terms used be in themselves ugly and 
jaw breaking ? (^hwalibogowician ” as a name for 
certain sub-dune Polish industries has been replaced 
by the name Swidenan partly perhaps as a 
result of shght discord between certain Polish 
archaeologists, but largely because the former word 
la difficult to spell and impossible to pronounce 
In Prof Menghin’s nomenclature, however, there 
occur such terms as “ Epimiohthic ”, ” Opsimio- 
lithic ”, ‘ Epiprotoneolithio ”, and ” Epimixoneo- 
lithic ”—all quite intelligible if time is taken to 
think out their implications, and each, in itself, more 
unattractive than the lost Because geologists and 
petrologists are such sinners in this respect, must 
prehistonans follow their example ^ Again, the 
terms ” Protohthic ” and “ Protoneohthic ” are 
easy to distinguish when wntten, but can be 
readily confused m conversation Compare, in this 
Connexion, the trouble that has so often anscn 
already m the use of the terms Neolithic and 
Eneohthic 

The ” Weltgeschichte der Steinzeit ”, though im 
posing in contents, is in size and shape convement 
enough to handle, and is moely produced After a 
bnef introduction and a discussion of Stone Age 
chronology, there is a long chapter on Prof 
Menghin’s first penod, the Protohthic This in¬ 
cludes everything that has hitherto been classed as 
Xiower Palaeohthic and Moustenan The threefold 
subdivision into core, flake, and bone cultures is ex- 
plamed and adopted, the geographical distnbution, 
evolution, and interaction of each of these groups 
being considered Incidentally, the author expresses 
a fairly general scepticism with regard to the Ter¬ 
tiary eoliths Chapter iv contains another detailed 
account of his next penod, the Miohthic, which 
embraces the Upper PalsBohihic and Mesohthio 
cultures The core, flake, and bone subdivision 
is continued and elaborated Naturally, the world¬ 
wide interactions of three cultures, now be¬ 

come vGxy comphcated as influences from surviving 
Protobthio predecessors, have to be taken mto 
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account and the number of possible oombmatiotu 
and fusions is very great A simple example of suol 
culture crossing is the Solutrean, which is here dU 
cussed and analysed It is regarded as the result ol 
a mixture of flake and core culture streams, the one 
a dagger and lance culture addicted to magic ntee 
and having a tendency to naturalistic art, the othei 
a club-culture with a mother-god cult and a pre 
ference for schematic decoration Typically, a 
Miolithic core culture is the Campigmian which 
is suggested may have been cradled m Iran Prof 
Menghm will not tolerate the idea that essential!]^ 
it IS a northern culture The Maglemosean and 
Arctic cultures are, of course, bone-Miohthic 
Next follows a chapter on the Protoneohthic 
which includes pohshed axe cultures, as well as 
those of Anau I and the Gobi Here a somewhat 
different subdivision is suggested, namely, mto 
cultures specially intereste<l in pigs, cattle, and 
horses (“ Reittierziichterkulturen ”) As before, 
geographical ongms, distributions, and interactions 
are discussed We are thus prepared for a con¬ 
sideration of what IS called the Mixoneohthic (the 
older ‘ full Neolithic ’), which is divided into village, 
town, and steppe cultures Finally, there are two 
chapters deaUng with ethnographic linguistic and 
racial problems m relation to palseo archaeology, 
followed by general conclusions 
While perusing this really monumental work, one 
18 constantly impressed—almost appalled—by the 
amount of material that Prof Menghm has read and 
absorbed He has also travelled Doubtless many 
of his details will have to be corrected by field in¬ 
vestigators workmg intensively m vanous countnea, 
and one feels that he has perhaps dismissed too 
lightly one or two somewhat thorny problems , but 
the whole work suggests a new and fascinating 
approach to the study of prehistory 

The typologist is m somewhat the same position 
as the grammarian He has to systematise a great 
deal of material and arrange so for as possible that 
the rules he lays down agree with the facts of reality 
It has lately been recogmsed that the current 
grammar of prehistory is mcreasmgly madequate 
—our knowledge of the subject having giown so 
rapidly m recent years Whether Prof Menghm’s 
new grammar (1) coincides with reality and (2) is 
sufficiently workable for the purposes of students, 
the future alone will show While it undoubtedly 
constitutes a great advance on the earher schemes, 
certain factors, such as climate, which tend to pro¬ 
duce similar needs and therefore sumlar industries, 
are not much stressed or allowed for Moreover, the 
influence on the final appearance of to mdustryj 
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which. IS exerted by the kind of raw material which 
p readily available, is a factor which must often be 
taken into consideration Industnes noh in antler- 
sleeves do not occur when there are no deer There 
IB indeed no need to beheve that all somewhat 
similar industries must necessarily be derived from 
the same onginals For working purposes, the loss 
Df the Mesohthic as a dehmte stage is perhaps to be 
regretted Throughout this period, the conditions 
of life, in Europe at any rate, differed radically from 
(vhat came befoie and afterwards Arbitrarily to 
:lraw the Ime at the close of the Mesohthic cultures, 
and not to make a similar division at the end of the 
Palaeohthic, does not seem to be altogether helpful 
But 1 must reiterate that this is a monumental 
and remarkable work, which ought to be translated 
into English It is full of new ideas, and its perusal 
rather takes one’s breath away Prof Menghin is 
indeed to be congratulated on its production It 
contains, by the way, plenty of excellent illustra- 
bions M C Burkitt 

Climate General and Local 

(1) Climate a Treatise on the Principles of Weather 

and Climate By W G Kendrew Pp x + 329 
+12 plates (Oxford Clarendon Press , Lon¬ 
don Oxford University Press, 1930 ) 15^ net 

(2) Die Khmate der Erde Von Alfred Hettner 
(Geographisehe Schriften, Heft 5 ) Pp iv +115 
(Leipzig und Berhn B G Teubner, 1930) 
5 40 gold marks 

(3) Khmakunde von Stidamertka Von Prof Dr 

K Xnooh (Handbuch der Klimatologie, heraus- 
gegeben von W Koppen und K Geiger, Band 2, 
Teil G) Pp vm -i- G349 (Berlin Gebruder 
Borntraeger, 1930 ) 67 50 gold marks 

HESE three books on climatology, appearing 
within a short time of each other, meet 
three different needs The first is for the general 
reader as well as the teacher, the second is for the 
teacher and student, and the third for the specialist 
and hbranan 

(1) Kendrew’s “Climate” is an exceedingly 
well written and well illustrated general intro¬ 
duction to the subject The distnbution of the 
climatic elements over the globe and the causes 
of their vanation from place to place are desenbed 
clearly and tjimply, while the more noteworthy 
phenomena are illustrated by photographs and 
quotations in a way which will commend the book 
to teachers of geography The later chapters, on 
local details of ohmate and some typical climatic 
regions, are also good, and are supplemented by 
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a valuable senes of representative weather charts 
The descnption of the weather of the temperate 
storm belts and its basis m the storm-building con¬ 
flict of ‘ polar ’ and ‘ tropical ’ winds introduce the 
modern idea of the ‘ polar front which, however, 
the author does not entirely accept 

There are a few slips, for example, “when the 
path of the sun’s rays through the air is doubled 
the heat received is reduced to a quarter ” (p 9), 
the theory of the deflection of wmds by the earth’s 
rotation on p 73 is quite inadequate, and the air 
temperature need not be above freezing point 
for the formation of glazed frost (p 213) In 
Fig 32 we are shown the old diagram of the 
planetary wmds, which Sir Napier Shaw showed 
to lie inaccurate many years ago, and beneath 
it, an even more impracticable reconstruction of 
the upper winds It is true that the diagrams 
are followed by a word of warning, but it is 
high time that these obsolete illustrations were 
abandoned altogether by the writers of text books 
and replaced by something more modern Most of 
the book is reliable enough, however, while the 
general get-up, prmtmg, and indexing are all 
excellently done The volume should find a place 
on the shelves of all those who are interested in 
meteorology 

(2) Hettner’s book, ‘ Die Khmate der Erde ”, 
18 a typical German handbook, \ery complete, 
very systematic, and very dry Along with solar 
radiation, atmospheric circulation, water vapour 
and temperature, it even includes chapters on the 
chemical composition and dust content of the air 
and on light and the colour of the sky To cover 
all this, as well as an outline of the chmato of the 
continents, in a hundred and fifteen pages, requires 
a very compressed treatment, and while most of 
the book is clearly wntten, simplification is some¬ 
times carried too far Thus, the statement on 
p 16, that the warming of the air depends on its 
density, ignores the preponderant influence of 
water vapour, and the reader of the paragraph on 
the chemical composition of the air will be httle 
wiser for his pains The old fashioned diagrams of 
the planetary circulation reproduced by Kendrew 
are also moluded by Hettner 

On the climatic side, the author is much more 
sound, and his bird’s eye view of the climatic 
provinces is the best part of the book Its value 
IS mcreased by the numerous clear illustrations, 
which will appeal to economic geographers and 
naturalists seeking to correlate their data with 
meteorology There is no index, but m a work of 
this nature it is scarcely necessary 

z 1 
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(3) The “ Khmakunde von SUdamenka ” falls 
into quite a different category It is the first 
instalment of a comprehensive treatise on the 
climatology of the glol>e on a scale never before 
attempted For many years, Hannas famous 
*' Handbuch ’’ has stood as the great work of 
reference on the subject, with authoritative tables, 
abundant references, well chosen quotations, and 
clear discussions of scientific principles But the 
third edition of the “ Handbuch ” appeared in 
1911, and in the intervening twenty years many 
more data have been accumulated and much new 
knowledge gaineil The task of revision was 
beyond the powers of an^ single individual and 
has accordingly been divided among many The 
new “ Handbuch will consist of five volumes, one 
general and four regional , the editors of the whole 
woik are the veteran climatologist, Di Koppen, 
and Dr Geiger, of Munich , but each region oi 
continent is assigne<i to the best authority on its 
climate The list of authors includes no fewer 
than thirty five names, most of them known to all 
meteorologists All the regional volumes are to 
be on a definite plan, especially the collection of 
tables, which is regarded as an essential feature of 
the woik, of equal importance with the text 

If we may regard Dr Knoch s treatment of 
South America as repiesentativc, the new “ Hand 
buch *' will indeed leave little to bo desired 
Beginning with the growth of climatology in the 
continent, he discusses the geographical factors 
such as orography and ocean currents, describes 
the distribution of the climatic elements, and con 
eludes with detailed climatological accounts of the 
various countries The treatment throughout is 
wonderfully thorough , the relegation of most of 
the tables to the end lias permitted a very full 
development of the descriptive side, partly by 
quotation and partly in concise summary, with full 
references to a bibliography of 570 entnes There 
w not a large number of illustrations, but those 
given are valuable , the distribution of rainfall, for 
example, is illustrated by no fewer than seven full- 
page charts The tables occupy eighty pages and 
4nclude not only monthly normals of all chmatic 
elements, including the frequency of ‘ phenomena 
but also variations of pressure, temperature, and 
rainfall from normal at selected stations over long 
penods The figures kre reasonably up to date, 
and the collection of all this matenal must have 
been a gigantic task ^ The arrangement, which is 
by elements, involves much turning over of pages, 
but, no doubt, arrangement by stations, preferable 
m theory, would have required too much space 
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We owe the utmost praise to Gebrfider Bom- 
troeger for their courage in undertaking the pubhea- 
tion of a work of this magnitude, no less than to 
the editors for the brood lines on which it is planned, 
and, in this beginning at least, to Dr Knoch for 
the generous way in which the plan has been 
earned out Few private readers will be m a 
position to purchase the complete series, but no 
meteorological, geographical, or reference library 
can afford to be without it A stout binding should 
be provided, for the Ixioks will be much handled 

C E P B 

Mathematical Tables and Formula 

Standard Four Figure MatheifnaiKal Tables iw- 
rlmhng many Neiv Tablesy Trigoiwuietriral Func¬ 
tions for Radiansy Inverse Trigonometnml and 
Hyperbolic FiinciicmSy and an Extended Table 
of Natural Logarithms By Prof L M ^Jllne- 
Thomson and Dr Ij J Comne Edition B 
with Negative Chanvctenstic^ in the Logaiithms 
Pp XVI + 245 (T^ondori Macmillan and Co , 
Ltd , 1031 ) 10s (yd net 

rilHE object of the authors of this volume of 
-L mathematual tables is “to supply a com- 
piehensjve set of tables of the numerical values of 
the elementary functions which are in constant 
use m mathematics and in the applications of 
mathematic" to physics, chemistry, astronomy^en 
gineermg and statistics in those cases where four 
figure accuracy is sufficjont “ To attain this object, 
mneteon tables, occupying 213 pages, are given 
In each table the authors have endeavoured to 
supply as complete information as jxissible of the 
values of related functions of the same argument, 
foi example, at one opening the computer will find 
the first five powers, square roots, cube roots, and 
reciprocals of 100 arguments 

A large number of new calculations were made 
to seven figures and reduced to four figures with 
the usual convention Many of the tables are 
claimed to be new, but these are not specified 
The method of buildmg up these tables and of 
proof-reading was such that computers may’^ be 
assured that the accuracy of the tables is high 
The names of Prof Milne Thomson and Dr 
Comne are, in fact, sufficient assurance that 
the tables have been accurately calculated and 
pnnted ^ 

For interpolation purposes, first differences are 
pnnted where they are useful, and where these 
become inconveniently large, an alternative metfiod 
of interpolation is given in some form at the foot 
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of the page concerned In general, the amount 
|of interpolation required is small For the sake 
of increased accuracy in working to four decimal 
places, signs are placed after the tabular results to 
indicate the possible error involved in the ‘ cutting 
down ' process A high ‘ dot no sign, and a low 
* dot ^ cover a umt of the last figure for this pur¬ 
pose If these signs arc used, the results will 
generally be more accurate 

The argument in all the tables has an extensive 
range and the interval is generally sufficiently 
small to make interpolation simple Loganthras, 
antiloganthms, addition and subtraction logarithms 
are followed by square and cube roots, powers to the 
fifth and reciprocals of n from 1 00 by steps of 0 01 
to 12 00, with additional columns giving square roots 
of 10» and cube roots of lOn and lOOit A table of 
several functions of the first 100 integers, includ 
mg legal ithm of the factorial and probable error, 
follows Natuial and logarithmic trigonometrical 
tables foi arguments at intervals (i) of OOP and 
0 1°, (n) of minutes, (in) of 0 001 radian, are fol 
lowed by tables of natural and logarithmic hyper 
bolic fractions, powers of p, and an extensive table 
of hyperbolic logarithms Inverse circular and 
hyperbolic functions, gudeimannian and mverso 
gudcrniannian, the logarithm of the Gamma 
fumtion, and the function erf x are the most im 
portant of the remaining tables 

The main tables are followed by twenty-six pages 
of deiivatives, integrals, senes, formula3, standard 
differential equations, mensuration, etc This part 
of the volume will be useful for refeience purjioses, 
and a detailed index at the end of the volume would 
have enhanced its value 

An extensive table of proportional paits is pro 
vided at the end of the volume and an additional 
copy can be removed and placed alongside the 
table in use 

The tables are printed very well with the figures 
of the standard type m modern tables and on very 
good paper Some of the pages appear rather 
‘crowded’, but not sufficiently so to cause undue 
fatigue m the user of the tables The book is sold 
in strong bmding 

Notation Throughout the volume the logarithm 
to the base 10 is printed ‘ log ’ and the logarithm 
to the base e is pnnted ‘ In ’ The choice of nota 
tion IS not a happy one, for in mathematical text¬ 
books ‘ log ’ generally sigmfies the logarithm to 
the base e This will not be a handicap to the 
computer when he becomes famihar with it 
Throughout this edition, negative characteristips 
are given in the loganthms where necessary, and 
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the writer favours this method of printing the char- 
aetenstic , a compamon edition in which positive 
characteristics are used is also available 

The work of the authors provides an exceedingly 
useful collection of tables for the large number 
of computers for whom four-figure accuracy is 
sufficient 


Mammalian Genetics 

The Genetics of Domestic Rabbits a Manual for 
Sindevis of Mammalian QeneiiCJi and an Aid to 
Rcdbit Breeders and Fur Farmers By Prof 
W E (‘astle Pp VI f 31+13 plates (Cara 
bridge, Mass Harvaid University Pi ess , Lon 
don Oxford University Press, 1930 ) O'? net 

A mong the fanciers and the commercial 
^ breeders of the rabbit, there is an increasing 
number of those who are inclined to agree that a 
working knowle<lge of Mendehsm is distinctly help¬ 
ful m the production of new varieties and m the 
fixation of those whicli already exist So far, their 
interests have been served, though imperfectly, by 
fiequent articles in those publications which ad¬ 
dress themselves to the rabbit keeper , but the 
need for a small yet comprehensive book on the 
genetics of the rabbit has dunng recent years, be 
come mamfest Prof W E Castle has written a 
book which is the first serious attempt to include 
within one small volume all that is known of the 
genetics of domestic rabbits, and to indicate how 
this knowledge may bo incorporated profitably into 
breeding practices 

In reading this book, and at the same time con 
tinuall^ reminding oneself that the rabbit breeders, 
of Great Britain at least, are not at all conversant 
with many of the terms and notions that to the 
trainwl geneticist are commonplaces, one is forced 
to the conclusion that the rabbit breeders of the 
United States must have a greater knowledge of 
present day genetics than those in this country 
The book can thus be of value onlv to a very few of 
those who seek and need a simple presentation of 
fact and theory 

To the few, however, the hook will prove of 
very considerable value There is, foi example, a 
chapter entitled “ Criteria of True Breeding Types 
and Individuals ”, contaimiig a table which shows 
at a glance the hereditary constitution of the 
different varieties, and an account of the different 
mutations that have occurred is placed before the 
reader in a clear and concise manner No reference 
IS made, however, to the two distinct mutations 
each of which produces the Rex type of fur, though 
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this 18 a matter of considerable importance to the 
breeder, since it explains how it is that occasionally 
two Rex rabbits produce normal coated offspring 
The subject of yeUow fat is discussed at some 
length , but in Great Britain the conclusion of Prof 
Castle that it is of little or no economic importance 
IS not correct, for many firms pay a considerably 
lower price for carcases showing this character 
There are thirty nine photographs of the different 
types of rabbit, and of these the majority are both 
clear and helpful The bibhography consists of 
only about fourteen references 

It IS imjiossible to recommend the puichase of 
this book to the a\erage British rabbit breeder , 
but to the few who already possess a working 
knowledge of Mendelism it must prove of very con¬ 
siderable interest The charge is often made that 
the geneticist finds it impossible to present that 
which he has to say in terms so simple that anyone 
may read and understand Many have tried to do 
this and all have faded It would Boom to be far 
easier to discuss, in everyday language, the origin 
and nature of the universe than to explain the 
origin and genetic nature of a new coat colony in 
the rabbit An understanding of many new words 
IS demanded Is it too much to hoj>e that the 
breeder, being persuaded that there are financial 
advantages asscKiatcd with the possession of a new 
jargon, will acquire it ^ F A E Crew 


Our Bookshelf. 

The Flora of Norihampionshire Being a Topo¬ 

graphical and Htslofical Account of the Flowering 
Plants and Ferns found in the County, mth short 
Biographtcal Notices of the Botanists who have 
contributed to Northamptonshire Botany during 
the last Three Ceniunes By Dr George Clandge 
Druce Pp cxlu-f304 (Arbroath T Buncle 
and Co , 1930 ) n p 

The veteran British botanist, Dr G C Druce, has 
published a flora of the county in which he was 
bOm In many respects the work is a model of 
what a county flora should be, and must rank with 
the same author’s floras of Oxfordshire, Berkshire, 
and Buckinghamshire as a noteworthy contribution 
to the flonstics of Great Britain 
About 25,000 acres of Northamptonshire are 
under timber The concise account of the geology 
(contributed by Mr Beeby Thompson) clearly 
indicates the dominance of Mesozoic formations 
of Liassio and Oohtio ages, a fact which explains 
such peouhanties of the vegetation as the absence 
of extensive heaths The botanical divisions used 
by Dr Drtfce are conyemently based on the nver 
drainage 

An interestmg feature of the book is an extensive 
“ Botanologia ”, m whicU appear biographical 
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accounts of all who have contnbuted to our know¬ 
ledge of the botany of Northamptonshire Special 
attention is directed to t^iose dealmg with John 
Morton, John Hill, and John Clare These bio¬ 
graphical notices, and especially the lengthy one 
on the poet Clare, are of general interest and should 
prove useful to historians of British botany 
The flora of Northamptonshire consists of 977 
species (1926 estimate), a somewhat smaller number 
than estimated for the surrounding counties A 
list of noteworthy absentees is given The county 
has no species peculiar to it, but a number of 
rarities include Anemone Pulsatilla, Epilobium 
Lamyty Zannichellia gibberosa, and Bromus inter- 
rupius 

The sequence and nomenclature of species in the 
systematic part are those of the author’s “ Bntish 
Plant List” (second edition) Vernacular names 
are given and alien species are starred The 
” grade of citizenship the plant occupies m North¬ 
amptonshire ”, the habitat, the earliest known 
record for the county, and locahties (for all but 
the common and generally distributed plants) are 
concisely indicated The listing of microspecies 
or varieties of Bursa (CapseUa), liubus, Rosa, 
Cratcegus, Tarazaeum, and some other genera, 
makes one wish that critical studies involving 
cultural and breeding experiments were more in 
favour with Bntish field botamsts 

The book is well pnnted, of convenient format, 
and the proof-reading has been carefully done 

W B T 

A Textbook of Plant Physiology By Prof N A 
Maximov Translated from the Russian 
Edited by A E Murneek and R B Harvey 
(McGraw-HiU Publications in the Agricultural 
and Botanical Sciences) xvi + 381 (New 

York McGraw-Hill Book Co , Inc , London 
McGraw-HiU Publishing Co , Ltd , 1930 ) 20s 
net 

This book has been translated into English from 
the Russian It is a pity that such a step should 
have proved necessary, for, m view of the relatively 
large number of umversally well known plant 
physiologists in Great Bntain, we should prefer 
to see such a text book written for our own um- 
vjBTsities, although it must be granted that it 
is difficult to conceive of an average syllabus for 
the subject, at present We have our own familiar 
books, useful, however, only to the research worker 
for reference, and too exhaustive to be of any value 
even to the honours student This probably leads 
to the state of affairs in the botany schools of 
Bntish umversities, where the student speciahses 
at far too early a st^e 

Therefore this book should be welcomed if only 
as a possible means of stabilising the erratic sub 
ject It IS wntten by a distmguished physiologist 
who himself specialises m the water relations of 
the plant, but he has not allowed such authonty 
to undemune the value of his book by giving it too 
much prominence The book thus remains a com¬ 
prehensive though introductory work to the subject 
of vegetable physiology The first part deals 
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the absorption of matter and energy in which 
photo 83 aithesis, the mtrogen cycle, and other growth 
raotors receive adequate consideration Water 
relations are exammed m the second part from 
water absorption to transpiration The third part 
considers the energy question in all its aspects, 
and growth movement and reproduction take up 
the fourth part 

The whole work is written in an attractive style 
and 18 well illustrated All the familiar theories 
and hypotheses which pervade plant physiology 
to an mordinate degree are mentioned, but not 
overworked British, American, and other physio 
logists are given a fair hearing The excellent 
and well-balanced choice of material, the masterly 
way with which it is dealt, and the reference boolw 
and penodicals mentioned in an appendix, all 
make the book a splendid acquisition to plant 
physiological literature, and one to be recom 
mended to students of the subject up to degree 
standard 

Annual RejH)rts on the Progress of Chemistry for 

1930 Issued by the Chemical Society Vol 

27 Pp 389 (London The Chemical Society, 

1931 ) 10^ 6d net 

The Annual Reports for 1930, issued by the Chemi- 
Lsal Society, comprise reviews m the following 
fields general and physical chemistry (C N 
Hinshelwood), inorgamc chemistry (H Bassett), 
organic chemistry (aliphatic, E H Farmer , homo 
cyclic, G M Bennett and A W Chapman, hetero- 
syclic, S G P Plant) , anal 3 rtical chemistry (J .1 
Pox and B A Ellis) , biochemistry (A C Chibnall 
and J Pryde), geochemistry (A F Halbmond) , 
radioactivity and subatomic phenomena (A S 
Russell), and the electrical conductivity of solu 
tions (Sir Harold Hartley, 0 Gatty, W A Mac 
farlane, and D M Murray-Rust) 

It 18 customary to endeavour in these reports to 
present a fairly detailed picture of development in 
phases of the science, rather than to attempt an 
annual catalogue of oven the more outstandmg 
papers in every branch of pure chemistry They 
are, in fact, reports rather than summaries, and 
are in consequence both readable and instructive 
Thus the first chapter deals inter alia at some 
length with the quantum mechamcal treatment of 
chemical forces, with tlie elementary processes of 
chemical change, and with chain reactions, while 
it intentionally leaves certain equally important 
matters for more profitable discussion on a future 
occasion 

The reporter on inorgamc chemistry protests with 
justice against the tendency towards multiple publi¬ 
cation, whereby the journal hterature is distended 
unnecessanly In the report on analytical chem¬ 
istry, attention is direct^ to recent advances m 
the utilisation of physical methods for analytical 
purposes, and developments in micro-analysis are 
mentioned The report on subatomic phenomena 
and radioactivity reviews work pubhshed in 1929 
and 1930, most of which has been physical m 
character. The mam object of^ the report on ,the 
eleotnoal conductivity of solutions, which deals 
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chiefly with researches earned out between 1920 
and 1030, is to show how far the Debye-Hhckel 
theory is in accord with the results of conductivity 
measurements A A E 

Our Cailan-bexiring Planis an Introduciion By 
H Gilbert Carter Pp xu + 01 + 17 plates 
(Oxford Clarendon Press , London Oxford 
University Press, 1930 ) As 6d not 

The object of the author in writing this hook was 
to provide a short and concise account of the catkm- 
beanng trees that could easily be understood by 
students That he has succeeded in his endeavour 
IS very evident to those who possess an intimate 
knowledge of the several famihes to which the terra 
applies Although m the space at his disposal he 
was unable to deal with all the catkin bearing trees 
that are hardy m the British Isles, his selection of 
representatives for each family is such that students 
should have httle difficulty in finding living examples 
either wild or in parks or gardens In his preface, 
Mr Gilbert-Carter is very careful to point out the 
urgent need for students of botany acquiring a 
knowledge of hving plants by studying them as 
they grow, instead of contenting themselves with 
the examination of specimens in the classroom, and 
that advice cannot be too strongly emphasised 
Mr Gilbert Carter s descriptions of willows, poplars, 
elms, birches, oaks, walnuts, and other trees are 
excellent in every way They all appear in easily 
understood language, and on each page there are 
explanatory footnotes of the scientific terms used 
A number of excellent photographs add to the 
value of the work, which will be found very useful 
to both teachers and students 

About Science a Book for the use of Senior Science 
Students and those who are going to teach Science 
By Dr B Millard Gnfhths Pp v +142 (Lon¬ 
don John Murray, 1931 ) 3s 6d 

Dr Griffiths has written a pertineut httle book, 
and one which ought to interest eduoatiomsts ancl 
students alike The unassuming title of the work 
makes it plain that the author had no intention 
of giving a complete survey of scientific method, 
though many of his arguments are framed in an 
onginal and persuasive way In his introduction, 
Dr Griffiths very rightly complains that students 
of science are told httle or nothing about the 
foundations upon which science stands, because 
the foundations of knowledge form a part of 
philosophy, and he maintains, with equal reason, 
that such an omission is a handicap for them 
m life, because it makes it difficult for them to 
appreciate the relationship of science to literature, 
history, and art, which are important things in hfe 
So his book 18 written mainly for the purpose of 
interostmg science students in the more philo- 
sopffical aspects of science We wish him success 
in his attempt But wo would go further, and 
surest that students would have everything to 
gain and nothing to lose if their science curricula 
were less crowded, and if they were given m 
exchange an introductory course m mental orienta¬ 
tion and the methods of knowledge T Q 
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Letters to the Editor 

\The Editor does not hold hirtisdj responsible Jot 
optmons expressed by hts eorresjtondents Neither 
can he ujyierUike to return^ nor to correspond unth 
the ufriters o/, rejected mannscrtpts intended ^or this 
or any other part of Natitre No notice la taken 
of anonymous communicattons ] 

Mouth-Posture Forms of Phoenician Cuneiform 
Symbols 

B\ the roiiitosv M VirolJeautl, the ileciphorer of 
the n oently discoveietl Ph<enician cuneiform alphabet 
of Rafl iShamrft, 1 ha\e ha<l the optiortunity of study 
mg the twenty nine symbolH (including altornativert) 
whir h he has identihwJ, and the piionetic values which 
he attributoH to them It ih therefore possible to com 
yiare the form of the symbols with that of the montii 
posture (<)r gesture) which producod the souiul for 
wfiuh it is bc'lu\eil, they each stoisl The symbols 
and thoir phonetic values and Hebrew etpiivalents 
are set out in Fig I 

Of the twenty nine symbols, almost every one is 
suggestive (more or less) of the moiitli posture or 
gesture (for a mouth facing to tlie left) which pio 
duces the sound symbolised Thus, of the four vowel 
symbols, that fora, (see l*ig 2) lejiresents a flat tongue 
})ostuie , those for e, 6t an<J i aio consistent with pro 
grosHi\elv higher postuies-the muldlc stroke of the 
h like symbol bung symbolic of the tongue at mid 
height Fompaie the successive (loss strokes- coiro 


The RoaS bamrg Alphabet (ollcnud) 

b 


ebrtw. 

vSu« 


1 


m 


rx 

2. 

S ‘ 

k 

c 

T 

^in) 

n 

P 



r 


, n 



T 

IP 

S 

> 

i (*) 

D 

t 


a 

e 

e 

b 

9 

a 

K 

■w 

z 

K 

I 

k 


jn 

T 

Dl 

P*- 

f 

f 

»4 


TH 

A 

fc: 

TT 

K 

m- 


0 

(vnrr^ 

y 

h 

ii 

P 

k/ 

v>* 

Ti 


Fid 1 


flponding with successi\e elevations of the tongue 
postiii'e—m the Ogam vowel symbols, Fig 2 Tlio 
comparison of the symbols for e and e with the later 
symbol E may be notetK There is no sy mbol foi o or u, 
but the symbol foi w is ifuite suggestive of two j)ro 
truded lips Of the symbols for the othei bilabial 
sounds " m, and pfi;“p is obviously ai)poHito, b is a 

double closure , m (two strokes forming a right angle) 
may symbolise a hp closure, but is not consistent with 
the p and b symbols Tiie Ihieo pnmaiy vertical 
closures—namelv, (voiced) g,^tongue to soft palate, d, 
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tongue to hard palate, and b lip to lip—are represented 
by comparable vertical symbols, of which the bilabial 
b has monopolised the two stroke symbol 

The corresponding (so called) unvoiced consonants, 
k, t, p, though anomalous in that the strokes are 


Vowels.^ 

a w— / 

Other elevated tbqque 

1 m 

X ^ (aayirv) 

S f Y Csamekh) 

1 ill (v Tartly) 
s jy (tsode) 

btlablols — 
W J 

p t: ) 

b II K 

TT\ (anotnalous^ 

S (shin) 

S ^ (fih QiC^rm 

VxTLetves oC H 

f 'f T 9 

Til 

(tongweflat 
ogaiVVit palaU^ 

NB TVvC Symbol, ^ 
-poundin 5 i 5 

15 suggttfttive of cur- 
Ptouj post o. Ccmsfric 
lion 

primary closure* (voi«^ 

^ K- 't’v 
>> U- 

pTiroV cloa*(unvoiced) 

k 

t> tr 

cf 09 am + c^+O, 


1 Id j 


horizontal msteu^l of vertical, are fonsistent with one 
anolhei f'omjiaic also the triple headed sign for the 
enduiing n with the single head of the momentary 
t sound Jt will be seen that the symbol foi ii is also 
closely lelatwl to that for d, which is due to a similar 
tongue posture Ihe symbol for k may be com 
paied with the funnel shaped symbol foi ‘am—both 
formexl by a (moie or less) constiK ted throat Of the 
othei consonants due to an elevated tongue |>0'‘ture, 
1 18 consistent, so aio two at least of the different 
vaiieties of s (samekh and t8a<le)and the z sign (zayin) 
The laio fonn of samekh may represent the tongue 
betiveen the ujipei and lower teeth 

Tliere only remain the h sounds, an<l a typo of 
sy^nbol found in the 101101*8 h (strongly aspirated m the 
lower throat), K (?), t (flat tongue against palate), ph 
or f, q (explosive k), s (shm) and § (Oerman sch), and 
111 the symbol for r The h symbol (three parallel 
horizontal strokes) is not inapposite to an au flow 
through the mouth The three headed sign for cheth 
(ch os m Oeiman buch) is appropriate for the pro 
longed sound duo to an incomplete g dosure—the 
symbolism of single and triple neads for sudden or 
prolonge<l sounds being sinular to that already found 
in t and n, and jierhaps also in r Tlie < sign seems to 
represent an air flow thiough a constriction, since all 
the symbols which contain it (h, ft (?), t, ph, q, s, and fi) 
have this cliaraotenstic 

The dawning mouth symbolism which T pointed aa 
appearing in Sumerian cuneiform, m a paper (British 
Assooiation, Sept 8, 1930) before the publication of 
the Ros Shamra alphabet, is substantially confirmed 
by M Virolleaud's interpretation of it 

Some examples, taken from that j>aper, are shown 
m Fig 3 
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In conclusion, I would emphasise that it is not 
suggested that the scribe who selected the mouth like 
jsuneiform symbols, whether syllabic or alphabetic, 
was at all conscious that what he was doing had 


AB — Opef\tinoulK+ < (a\ 

UTU ^UD — TVojectift^t.^S ^ (o') 

■t-V«rt\cal I(Vdrt>) 

UB —‘Ptojwting+-V*Ttical do* 
Sttrt rTKuU w(tK 

2 -Lh» t- 

DUK - Vertical (^tbngue^cloSu/c | (X*') 
proj«<A‘inq Ltps C 
tKroot doSace ^ 

GiM 
U..UO 
Sit.n\ 


The ciuwriiriQ (unCoYiSC(,ous\Svjmbff^tsnt\ 

oy^SvtmCncin CunAlorrrv inclu<i«i - 


A — low floit yr bock t 

W<UtL tongue 

E. _ m uiilU. cUvation, 

R. ^ rrfiexcA ton«^uc 
(tlW Rai ShamTO 
a poibuce Ilk* fn W ) 

S bwK foTfuar^. 

tongue Uf 

1 Kigb elevtfhon 

SH- cUva* 

lion of tongue 

U - prqjoctvnq UpS 

Gf ) condriction ^ 

K ) bocko? mouiK 


^ \ bilabial octioa 
w) 


Mo 3 


liny relation to his own mouth gent in en What I do 
suggCHt IS that, in cluxismg a symbol lor a giv^en sciund 
he was iniconHCiousl> biased ni favour of a type of 
B\mbol in the making of which Ins hand followed a 
tiack compaiable with that wliu h his mouth, tongue, 
01 lips tollowed in pronouncing the sound of the 
symbol m (luestion R A S Pagft 

1 Devonshire lerrace, 

Lancaster <lato, W 2 

Apiil 24 _ 

Mortality among Plants and its Bearing on 
Natural Selection 

I HAVE followed with coiisideiable interest the 
recent communications in Nature of Prof Salis¬ 
bury,^* Prof Haldane,^ and Prof MacBnde* m 
oonnevion with the important matter of mortality 
amonj^ jilants and its possible bearing on natuial 
selection 

Fiof Salisbury hopes that other investigators may 
be induced to record their ex|ienence8 regaidmg 
mortality in yoiuig plants, so that it may be j> 08 siblo 
to jydge how geneial is the phenomenon under con 
Hideration For tins reason I refer interested reatlers 
to details pub. ^hed by me,» regarding the mor 
tahty in flowers >oung regeneration, and in 

semi mature, mature, and over mature individuals of 
ceilam South African foiest species—details based 
u|)on investigations famed out durmg the period 
1922-27 Close observation of a systematic natme 
over a wide area, tmiisect, quadrat, and oultmtil 
studies, and instrumental analysis of habitat factors 
were employed, hence it can he daimefl that the data 
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relating to the Knysna forests were collected critically 
Furthermore, since 1927 it has been possible to make 
certain more general observations in subtropical ever 
gieen forest and m savanna vegetation in East Africa , 
these, while much less critical, m general, sup^xirt my 
findings at Knysna 

In the space available I cannot enter into any 
details, but would refer those inteiested to the original 
jiapei-s It 18 , however, possible to summarise briefly 
the general nature of tlie results 

(1) In the Hfiei les studied —Podoairpus falcat'iia 
R Br , P laiijolnia R Br , Oha laurijfoha Lamk , 
Plalylophus tnfoluitus Don, Cunonm C4ipen8t8 L , 
Ocotea bullata E Moy , Ohnia cymosa Thunb , Faurea 
McNaughtami Phill , Myrmne melanophleos R Br , 
Apodytes dimidiata E May , Oonicynux Karnasst E 
Mey , Vtrgiliu cape7isi8 Lamk —mortality was found 
to be greatest m the flowers, fruits, and young re 
generation 

(2) Moitahty in older stage regeneration, m sap 
Lings, poles, large unmature and mature trees, in 
projKiition was much less 

Mortality due to insect and fungus ravages was 
low in all species investigatefl, except Olea latinfolm 
and Vtrgihu capen-ais In Olea —a genus taking 
probably 200 400 years to attain full iliinensions, 
and possessed of a very hanl, small pored, heavy 
timber—mortality duo to Firtnes applanattm (Pers ) 
(Jill, F r7moA7i8 , and Sterenyyi hirautum Fi is high, 
infected trees being broken above groun<l by wind¬ 
storms , m addition, owing to its heavy, laige ciown 
and flat loot system, this sj^ecies is wind tlirown in 
laige numbers 

in VtrgiUa, the cateqiillar of the Silver moth and 
parasitic Casaytha and cause prematuio death 

in largo numbers 

(3) Considering the host of biofic foes and the 
physical factors woikmg against the production of 
legeiieration in siah species as Olt7ua egynoan, PUUy 
lophn8 Cunnma, Ototea, and Faurea McNaughiomit 
it IS somewhat remaikable that there is any rogenora 
tion result mg from seed , undoubtedly all these, 
except Faureay are assistecl in holiling ground by the 
fact that they produce abundant, vigorous coppice 

(4) A careful investigation of the principal bio 
logical features of sixty three of the more important 
tree and shrub species of the Knysna,’ togethei with 
the ecological conditions of the cominunities in whuh 
these species glow, shows the following foctois to be 
the prime ones responsible for high mortality 

(i ) Inherent low degree of fertility m flowei-s and 
fruits , (ii ) defeat in com|)etition for pollination , 
(ill ) irregular occunence of flowering anil fruiting 
seasons (some flower (rojis produce few or no 
fruits) , (iv ) low capacity of germules for lying 
dormant—young giowth often is produced at un 
congenial periods, climatic, eclajihic, and biotu con¬ 
versely, germules of high donnant capnc itv are 
subjected to depreilatioris of various enemies (v ) 
unsuitable aerial anil odajihic conditions these 
acting against efficient germination and establish 
ment, (vi ) insects and fungi attacking flowers, 
fruits, and (vn ) birds and mammals feeding on flowers, 
fruits, and seeds, and mammals browsing young ro 
generation, (viii ) certain strong reactions of biohc 
communities upon habitat factors, principal among 
these being reactions upon light intensity, soil 
moisture content, and vxiter supplying power of the 
soil (os measui-ed by Livingstone soilqioints) 

(5) In the East Afncan savannas, moi tahty in young 
stages IS due not only to large numbers of teiiuites, 
rodents, and ungulates, hut also largely to seasonal 
or iKjnodic fires that sweep thiough great stretches 
of the countly Theie is for example, enormous 
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mortality in the »eedlin^ of the great genera Brachy 
BUgxa (an<i Berltnxa)^ Acacm, Combretumy Termxnalxay 
and CoTfimiphora, while lo8fl m first stage seedling 
GronnneaB is extremely groat in proportion to the 
numbers prcwlucwl 

(0) Obviously, mortality factors definitely must 
influence the general distribution of a spocios — 
favouring one, hindering another, and through these 
reactions automatically favouring or hindermg yet 
other species 

Any careful student working at the ecology of 
natural communities should be able to adduce data 
of similai kind 

I have little hesitation in agreeing with Prof 
Salisbury that th<^ actual selection among the progeny 
of individuals seems to take place largely m tnose 
phases of dovelojunorit showing the least divergence 
morphologically —the yourxg re^encralion stages At 
the same time, I maintain that we must not lose sight 
of the mortality rates in the flowering and fruiting 
phases of older plants this point Prof Sahsbuiy, 
of course, has taken into account 

It might not be without interest to retoi-d that, 
unknown to liimsolf. Prof Salisbury a( tually was tlie 
person who inspired me with a desire to investigate 
the mortality factors in African vegetation—through 
the medium of a remark in a letter m 1922 “ One 

is almost accused of having a morbid mind if one 
emphasises the need for investigation of the factors 
resjKinsible for mortality in plants” 

bo much for mortality m plants Observations 
made by me since 1922 upon various invertebrate 
and vertebrate groups m btotir communities sliow 
that among animals the mortality in the yoimg^stagos 
is often extremely great From general impiossions 
gained m South and East Africa 1 feel that a statis 
tical study of the mortality rate m infants and younger 
children, among primitive peoples, too, would support 
the view that it is in the earlier stages that there is the 
greatest proportional mortality, apart, of course, from 
the actually senile classes John Phiixu s 

Kondoa Trangi, 

Tanganyika Territory, 

Mar 1 
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Thrfpa tabacl Lind as a Vector of Plant Virus 
Disease 

Two years ago, there was discovered in a commercial 
glasshouse in Cardiff a plant of Solanum capsxcastrum 
which was affected with a virus disease in which the 
symptoms consisted of numerous concentric circles on 
tne leaves This virus has been mvestigated at Com 
bndge, it has been transmitted by artificial means to 
various hosts, including the tobacco plant, on which it 
produces a typical ringspot disease ^ 

Further studies have been earned out upon the 
insect vectors of this rmgspot and, out of a number of 
insects tested, one, tabaci Lmd (Monson det ) 

has proved itself a mbst efficient vector of the virus 
(Fig 1) This IS the first record of plant virus trans- 
mission by Thnps m the Bntish Isles 
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Recently I received from the neighbourhood of 
Cardiff some tomato plants also affect^ with a virus 
Expenments carried out upon these plants showed 



Fig 1 —’A tobftcco plant Infected >^ltli ringtt[H)i by Thrips tabaci Note 
tho concentric rlno*, Hiirrounded by & Imlo, dtvelnnlntf clone to the 
feeding marks of the insect, which appear as whitish dot* 


them to be infected with a very serious virus disease 
known m Australia as ‘ spotted wilt * The disease 
18 transmitted m that country by tho Thrips, Frank’ 
hmella insularia Frank! * The symptoms of spotted 
wilt on tomato consist of bnmzing of the young leaves, 



Fig 2 —Tomato )«»f •howina one of th* sym'-ptom* of tpott^d wilt, 
in this case rinr loaves 

the d^'^Teiopment of nng like nwkmgs on leaves and 
frui*; (Fig 2), and cassation of growth—occasionally 
*Ke plant is ^ed Expenments at Cambndge have 
shun^ that Tkrtps iabact transmits this virus also 
T^e similarity m the mode of transmission betw6^ 
Bpott^'ed wflt of tomato and the S capaMBtfvm and 
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tobftooo rmmpot, together with oertam other fftotors, 
Buggeeted the poesibihty that the two viruaee might 
be^we same A comparative study of the host raxige 
and symptom expression on differential hosts of the 
respective viruses offers almost oonolusive evidence 
that both diseases are due to the same entity There 
seems, also, to be httle doubt that the dahlia plant 
acts as another host for the virus. Dahlias affected 
with a virus disease, which expresses itself m con¬ 
centric circles on the leaves (Fig 3), occur commonly 

in the neighbourhood of 
tomatoes infected with 
spotted wilt Inoculation 
from such dahhaa to 
tobacco and Datura pro¬ 
duces symptoms mdis- 
tinguishable from those 
produced m tobacco and 
Datura by spotted wilt 
and the S capavcaetrum 
nr^pot 

The insect vector of 
tobacco nngspot aa it 
occurs naturally m the 
tobacco fields of America 
and elsewhere does not 
appear to be known In 
the light of these new 
facts, it 18 worth while to suggest that here also the 
insect vector may be a species of Thnps, whether 
there IS any connexion between the tobacco nngspot 
of Amenca and tomato spotted wilt winch has recently 
been discovered there,* is stiU to be proved 
As spotted wilt is a disease of great economic im¬ 
portance m Australia, this announcement of its^ 
pearance m the Bntiah Isles is of some moment The 
Thnps which transmits the virus m England occurs 
very commonly m glasshouses but, owing to its minute 
size, 18 easily overlooked Its presence can, however, 
be reoognis^ by the feedmg marks of the insect, 
which consist of silvery white patches on the leaves 
accompamed by mmute granules of excreta Without 
m any way wishmg to be an alarmist, I would suggest 
that tomato growers should be on the look-out for 
the appearance of spotted wilt m their glasshouses 
I have ple€i8ure m acknowledging my indebtedness 
to Mr John Hees, Adviser m Agncultural Botany, 
University College, Cardiff, who sent me the affect^ 
plants Kenneth M Smith 

Potato Virus Research Institute, 

School of Apiculture, 

University of CaiMndge, May 16 



Fia 3of dahlia Infected 
with the rlngspot virus 


* Smith, Kenneth M, ilnn BuA , 18, No 1 

* Samuel, O , Bald, J 0 , and Pittman H A , //tdf 44, toim Scl 
Indust Res Australia 

* noollttlc, 8 P , and Sumner, C B , Ph\ftopaih , It, No 1 


The Photo sensitised Explosion of Hydrogen- 
Oxygen Mixtures in tbe Presence of Chlorine 

A RESULT of some interest has recently been obtamed 
relative to the explosion of hydrogen and oxygen by 
the photosensitismg action of chlorine in light from 
the mercury vapour leunp transmitted by glsM The 
expenmenta were mitially earned out at a temperature 
of about 300® C with the view of testing the possi 
bility of the initiation of a hydrogen-oxygen chain 
mechanism by the hydrogen atoms produeJw in the 
hydrogen ohlonde 85 mthesi 8 When 280 mm of a 
mixture (2H| + O.) was exposed m a oyhndnoal ^ass 
reaction vessel to light from a mercury lamp, no «ect 
was observed If ohlorme in increasing quantities 
was added, a sharp limit of chlonne pressure was foimd, 
above which a practically instantaneous and quantita¬ 


tively complete explosion of the hydrogen and oxygen 
to form water occurred Below this limit a rapid 
reaction between the hydrogen end chlorine occurred, 
which was complete m a few minutes, only a trace of 
water formation, if any, being observable The limit 
of chlonne pressure was exoe^ngly sharp and could 
be fixed with precision to one or two mm In the 
particular apparatus used it was 136 mm at 300® C 
Tbe experiments were then carried out at other 
temperatures, the quantity of hydrogen oxygen 
mixture always being adjusted to a constant molar 
concentration m the reaction bulb It wfiw found, 
contrary to initial expectation, that the hydrogen- 
oxygen explosion could bo sensitised down to room 
temperature, though a much greater chlonne pressure 
was required at this lower temperature In the ac¬ 
companying graph (Fig 1) is plotted the limiting 



chlonne pressure, reduced to 0® C , required to sensitise 
the explosion of (2H^ + Oj) at constant molar con¬ 
centration corresponding to a total pressure of 166 
mm at 0° C 

At constant temperature, the limiting chlonne 
pressure is, roughly, diiectly proportional to the total 
pressure of the system, but vanation of the hydrogen- 
oxyven ratio does not markedly affect the limit 

The explosions at the higher temperatures were 
sharp but not violent, and nearly quantitative At 
the lower temperatures they were never complete, and 
often seemed to partake of the character of a violent 
detonation 

It js clear that the photosensitismg function of the 
chlonne cannot be solely attributed to the initiation of 
rectciion centres for the hydrogen oxygen reaction 
These, m any case, would be incapable of projecting 
reaction chains at low temperature More probably 
its function is twofold We may suppose that in the 
first instant of illumination there is a rapid reaction 
of hydrogen with ohlorme, and that some small 
element of the system is adiabatically raised to the 
explosion temperature of hydrogen and oxygen The 
hydroMn atoms of the hydrogen-chlonne chains then 
form plentiful startmg points for the hydrogen-oxygen 
chains, and the combination of hydrogen and oxygen 
sprecids out from this pomt by flame propagation 

This view 18 borne out by the fact that at a gxyea 
temperature the explosion always appeared to be 
connected with a Draper effect (pressure increase), of 
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limiting mi^itude in the mixtures with just less 
than the critical chlonne pressure Further, while 
the explosion was more usually apparently instantane¬ 
ous on admitting the li^ht, there was sometimes a 
delay of about one second in mixtures close to the limit, 
when a Draper effect of similar magnitude weus observ¬ 
able 

A more detailed account of this relation and a theory 
of the kinetic mechanism will appear at an early date 

ROW Nobbish 
University Chemical Laboratory, 

Cambridge, April 29 


Photochemical Interactions ot Hydrogen with 
Chlorine and Bromine 

Thf photochemical interaction of chlorine and 
hydrogen has been recently described as an in¬ 
exhaustible theme Despite the fact that it has been 
the subject of so many carefully performed expen¬ 
men tal researches, it is not yet possible to describe 
the stages of transformatum* of the two gaseous 
elements into the compound hydrogen chlonde We 
have recently solved one of the outstanding difftoul- 
ties The rate of union of the corresponding reaction 
between hydrogen and biomine is nearly proportional 
to the stpiare root of the intensity of the light, that is, 
to the light ab8orbt<i by the bromine in imit time, 
whereas detetminations of the rate of union of chlorine 
and hydrogen have shown it to bo almost directly 
proportional to the intensitj' of the light 

This marked difference in behaviour we have shown 
to bo due to the fact that the determinations of the 
rates of reaction with hydrogen and bromine have 
bc»cn made in the absence of impurities which inhibit 
the reaction, v, hilst those with hydrogen and chlonne 
have been mewle with mixtures which contain such 
irapunties, notably oxygen Our lecent experiments 
show that if the chlorine used in the exjienment is 
separated from the inhibitive impurity, oxygen, by 
fractional distillation, and then afterwards purified 
from other inhibitive impuritios by washing it with 
pure water the rate of reaction in question is, like 
that of the rea< tion between hydrogen and bromine, 
no longer directly proportional to the intensity of the 
light, but more nearly to its sauare root Moreover, 
It W€i8 shown in this laboratory oy E R Boiler, almost 
two years ago, that if a mixture of hydrogen and 
bromine contains a very small quantity of nitric 
oxide— an impurity which had previously been shown 
to be a powt rful inJiibitor—the rate of formation 
of hydrogen bromide became proportional tn the 
intensity of the light Therefore, so far as the in¬ 
fluence of the light js concemed, these two analogous 
photochemical changes show the exi>ected corre 
gpondenco D L Chapman 

F B (^IBBS 

Leolme Jenkins Laboratories, 

Jesus College, Oxford, 

May 9 


Optical Activity dependent on Co-ordinated Nickel 

In contmuation of our researches on co ordmation 
compounds contaming oo'-dipyridyl (dipy) we have 
prepareil the following pink complex nickelous salts 
the chloride [Ni 3dipy]Cl,, ttHjO , the oorrespondmg 
hexahydrated bromido, i^ide, and nitrate, and the 
thiocyanate [Ni 3dipy](CNS)„ 3Hj^O 

Prom the chlonde and ammonitim d-tartrate was 
obtained « readily s^^luble dextrorotatory tartrate, 
[Ni 3 dipy]C 4 H 40 ,, 6HjO, which on double decomposi 
tion with ammonium chloride furnished an optically 
active tns oa' dipyndyl nickelous chloride When 
viewed m the polanmeter dluminated by a raeremy 
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jBxo using the yellow Ime, a 0 5 per cent aqueoui 
solution of this chlonde in a 2 d om tube gave « 
maximum rotation of +5 5® which at 20® decreased 
to +0 08® m one hour The rate of diminution oi 
optical activity between these limits was that required 
for a ummoleoular reaction The maximum activit> 
corresponds with a specific rotation [a] + 550® and 
with a molecular rotation [Jlf] +8877® 

Analogous complex salts have been obtamed with 
bivalent manganese and similar cobaltous compoundc 
are imder exammation 

The ao'-dipyndyl required for these experimente 
was obtained by Hem and Retter’s method of de 
hydrogenatmg pyndme with feme chloride undex 
pressure, and m this preparation we have so fai 
isolated some ten additional products, mcludmg a 
tnpyridyl (tnpy) which ^ves nse to well defined co 
ordination oompoimds with bivalent iron and nickel 
of the general tyj)e [M 2tPipy]X2 

G T Morgan 
F H BtmsTAix 

Chemical Research Laboratory, 

Teddmgton, Middlesex, 

May 16 

Emission Bands in the Mercury Spectrum under 
Low Excitation 

In a letter published under the above title in 
Naturk of May 2, it was stated that the senes of 
bands which appear in absorption of the unexcited 
vapour in the region from \2943 to X2014 could be 
obtainefl m fluorescent emission by exciting with the 
iron arc in the region on the long wave side of the 
resonance line X2537 It is not necessary to excite close 
to the resonance line in order to get thorn This band 
senes occoidmgly foims part of what I have callefl 
the ‘ wing efTet t' 

A further very definite result is now to be com 
municated The ‘ core effect \ that is, the fluor 
©scence obtained when stimulation is by the exact 
wave length of the atomic rcsonemce line as given by 
a cooled mercury lamp, also includes a band senes in 
the same region of the spectrum, but it is not identical 
with, or, so far as con be seen at present, definitely 
relateii to, the previous band senes forming part of 
the wing effect 

It JS identical with the series which I formerly 
measiire<l m electrically stimulated va[>our ^ I then 
called it the emission senes of the less refrangible 
region, to distinguish it from the other seiies in the 
same region which had only been obtained m absorp 
tion of the unexciteil vapour These names are no 
longer distinctive, and I shall speak for the present, 
and (juite provisionally, of the core senes an<l the 
wing series, according to the mode of excitation m 
fluorescence 

The wing sonos is related to the apparently con 
tinuous maximum around X3300 at its tail end b> 
the fact that both are greatly enhanced by super 
heating the vapour 

The core senes, on the other hand, seems to 
be rolatmi to the apparently continuous maximum 
around 2660 at its head, which latter forms part of 
the core effect, but not of the wing effect Neither 
the core senes nor the maximum 2660 at its head are 
at all enhanced by superheating 

Tliese vanous relations com© out very strongly m 
the photographs, which it is hoped to reproduce, and 
which will make them clearer than a idiort written 
account con be expected to do RAinEiOH 

Terling Place, 

Chelmsford, Essex, 

May 26 

^ Proe Rotf Soc, A, vol 116, p. 703, 1927 
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Fine Structure In the Arc Spectra of Bromine 
and Iodine, 

Bromine —The fine structxires of a number of 
bromine are lines have been previously reported by 
Hon ^ Byaasumina that the lines \X6632, 6660, 6351, 
6149 have identiccd structures, De Brum* inferred 
that the nuclear spin is The fine structure measure¬ 
ments have been considerablv extended, using a hi^h 
frequency (15 megacycles) olectrodeless discharge m 
pure bromine vapour and a Fabry Perot interfero¬ 
meter All the observed structures arise from the 
4p^5s electron configuration, as was to be expected 
Although the hnes employed by De Brum have not 
identical structures, as he supposed, the value of 
%~ \ has been confirmed There is evidence that the 
two isotopes of bromine (79, 81) have the same nuclear 
spin 

Iodine —Fine structures have been previously re¬ 
corded only in the iodine spark lines,* but by employ¬ 
ing similar expenmental arrangements to those us^ 
for bromme, fine structures have been observed in the 
region X47()0-X8000 The arc lines are mostly re^lar 
quartets and sextets degrading to the violet m both 
intensity and interval The simple regularity of the 
Htructures is such that they are obviously characteristic 
of only one j term m each line The observed struc 
tures arise fropi the 6p*6tf electron configuration, that 
IS, that corresponding to the m Viromine Tins 

iH in agreement with the partial analysis of the 
spectrum made here by S F Evans (unpublished) As 
2i + \ IH the maximum miiltiplicity attainable, the 
existence of sextet terms proves that i is at least 
equal to 1, which had been-deviously inferred from 
the absence of appreciable^alternating intensities m 
the absorption band lines of I, 

Since with ^ less than i the full multiplicity is not 
attained, the application of the interval rule must 
decide the value of i (m thp absence of Zeeman effect 
measurements) The bestAline observed is X4862, 
which IS a quartet and tlWs involves ^ = | in the 
5p*6fi term (this is confirml^by the analysis) The 
intervals are 123, 103, 83 (cm x 10 ®), that is, 
6 < 20 6, 5 X 20 6, 4 X 20 7 A value of i must be 
invoked to fit these exact ratios (6 5 4), and this 
\alue 18 supjiorted by the interval ratios in other linos 

The most probable values of t for the halogens are 
slioun m the table below 


Halogen 

Fluorine 

( hlorlne 

Bromine 

Iodine 

J Number of Proton* 

19 

35(37 30) 

79 81 

127 

j NuchAT Spin 

+ 

t 

) 



No apparent regularity exists, but the large and small 
% values are associate with a single isotope Full 
details of the fine structure measurements will bo 
publislied elsewhere 

S Tolansky 

Physics Department, Armstrong College 
(Newcastle on Tyne), 

Durham University, May 6 


* Hori. Afem CoU Sc% Kifoto, vol 9 p 307 , 1020 
■ Wniin, Naturb, Mar 16, 1930, vol 125, p 414 
Wood and Klinura, AHropfi Jour , vol 46, p 181 , 1017 


The Resonance Potential of Trebly lonleed Bismuth 
Using the known data of the spectra Hg I,* T111,* 
wid Pb III,* and extrapolating by means of the 
irregular doublet law, tne predicteil values of the 
wave numbers of the impiortant combinations 
^ dfl6p and 69^ of Bi IV 

are approximately 76,000 and 115,000 
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In a hst of wave-length measurements of the 
vacuum spark of bismuth m the Schumann region, 
for which 1 am mdebted to Dr R J Lemg, there are 
very strong hnes at 76923 (X1317 12 A ) and 11460} 
(X872 69 A ) If these are assumed to be the above- 
mentioned oombmations, then 6fl6p *P, - 6tf6p *Pj 
would be 38678 A distmotive feature of the spectra 
Hg I, T111, and Pb III is the appearance with great 
mtensity of lines arising from mtercombmations 
between singlet and triplet terms One would there¬ 
fore exx>®ct to find the wave number difference 
38678 recumng a number of times m the Schumann 
region At lea^ five pairs of lines with this difference 
have been found m approximately the expected 
positions However, in spite of this apparent cor¬ 
roboration, I have been somewhat doubtful of the 
validity of the foregoing identification, because the 
line 75923 heul already been mclud^ by Lang* 
in a scheme for Bi III In a recent paper* by 
McLennan, McLay, ami Crawford on the spark 
spectra of bismuth, the line 75923 finds no plck^ m 
the scheme for Bi II or for Bi III 

Still more significant evidence that this line belongs 
to Bi IV, and is in f€M;t the resonance Ime 6tf6« 'N, - 
6«6p *Pi, is to be found in the data given by Arvids- 
son* m a recent letter to Naturb, in which it is 
reported that the lino 76923 has been resolved into 
throe components of relative intensities 6 6 6 If 
it IS assumed that the nuclear quantum number 
of bismuth 18 9/2 and tliat the 6^6^ is single, 

then the theoretical relative intensities of the three 
components of the 6/f6# - 6s6p *Pi combination 

as calculated by the formulae given by Pauling and 
Goudsmit^ IS 6 5 4 in order of decreasing wave 
number This agrees very closely with the experi¬ 
mental ratio It therefore seems very probable that 
this IS the rescinanco lino of Bi IV, givmg the value 
9 36 volts for the resonance potential 

Some progress has boon made m finding further 
wave number regularities in Bi IV. but the spectriun 
is difficult to interpret because of the j j couplmg 
of the two electrons The work is still pro< eetiing 
and it IS hoped that a detailed report will be mode 
<^8ewhere at a later date 

Stanley Smith 

University of Alberta, 

Edmonton Canada, 

April 10 

• J?owler,A Scries In Line spoctra * p 148 rreM(l922) 

• McLennan, J C McLav A 11, ( rawford M I Trans Bov Soc , 

Canada, 82, p 241 1928 Smith S Prur Nat Acad Sn 14 p 951 

1928 

• Han K H Naruyaii, A T Ran A s Indian Jour Phys , 2, p 
467 , 1928 Smith S , Proe Nat Acad Sn , 14, p 878 , 1928 

‘ I^ng, R J , Phys . 32, p 737 1928 

• McLennan J l McLaj A JJ i rawford M I , Proc Boy Soc , 
A, 129 p 579, 1939 

• ArvfdMon O , Natdrb, 126, p 566 1930 

’ Pauling L and Ooudsmit S , Mructure of Line Spectra , p 140 
andp 214 McGraw HIU (1930) 


Impact Figures on Polished Rock Salt Surfaces 

Ii a small stool ball is dropped from a height of a 
few inches on a polished rock Halt surface, the impnnt 
of the ball on the crystal surface remains as a circular 
depression of one or two millimetres m diameter 
The surface is deformed, however, over a region many 
times the area of the circular depression If on 
optical test plane (a piece of ordineuy plate glass will 
do) 18 placed on the crystal and the surface examined 
m monochromatic light, the inteifeience pattern 
shows a number of families of ‘ loops * extending 
away from the impnnt of the ball. 

If the crystal surface approximates a 1, 0, 0 plane, 
the depression will be surrounded by eight sets of 
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loops, as shown in Fig 1 A 1, 1, 0 plane also shows 
an eight ‘looped’ figure, but in this cose the pattern 
18 no longer symmetrical but appears as Fig 1 woidd 
appear if the page was stretched to \/2 of its present 
width This, as well as the fact that a 1, 1, 1 plane 
shows a SIX ‘ looped ’ figure, is to be expectefl from 
the atomic spacing m tliese planes 



Fio 1 

The loops, of course, aie simply contours either of 
depressions or of elevations of the crystal surface In 
Fig 1, the borders are parallel to the sides of the 
elementary < rystal cube, in this eeuso, families of 
loops having axes parallel to the sides of the cube 
represent ilepressions, while tlioso with axes parallel 
to the diagonals represent elevations 

Sinclair ?5mith 

Mount Wilson Obaervator3, 

Pasmiena, California, 

April 23 


Photographic Effects of Vitamins A and B 

The biological effcKJt of vitamins is well known, 
but their chemical nature is most elusive We have 
recently been investigating their physical effects, and 
some results obtained may be of interest 

Photographic plates were covere<l with aluminium 
foil and letters were cut out of the foil covering the 
glass side Extracts of vitamins A and B, biologically 
tested, wore used to paint the letters VA and VB on 
the glass side The vitamin A us<h1 was ether ex 
tract of dried ox livei, the solvent being removed in 
nitrogen Vitamin B was water extract of purified 
brewers’ yeast The plates, wrapped m block paper, 
were left for three days , on de\ elopment, clear images 
of the letters were obtained 

To confirm the results, vitamins A and B were 
sealed m two separate glass tubes, and the experi 
ment was repeated Very sharp images were ogam 
obtained 

An extract of vitamin A prepared m a Pans re 
search laboratory was investigate in the same way. 
It also gave positive results 

Vit8uiuna destroyed but not carbonised did not 
affect the plates 

Two Bolutions, one ten times stronger than the 
other, of vitamin A m paraffin oil and vitamin B m 
water, were compared The plates showed clearly 
^flerence m strength Control experiments of pure 
solvate gave unfogged platee 

It IS interesting to note that the effect of vitanun 
B IS Binular to that of vitamin A, although the two 
Vitamins are of different origin, 
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Tile experiments were repeated several times, Mid 
the same definite effect was present We ore pro^^ 
ceedmg with our research into these effects 


Sophie Botchabsky. 


London 

Anna Fobhbinobb. 
Laboratoire d’l5leotrochjmie, 
ficole des Hautes £tudos, Pans 


Isomeric Thlosulphuric Acids. 


In continuation of an investigation of thiosulphato- 
cobalt complexes,^ it has been found possible to 
isolate two very interesting isomeno modifica¬ 
tions of thiosufphato penta oyano cobaltio acid 
H4 [<CN Co S,0 j], the difference between which lies 
in the constitution of the thiosulphate radical 
The two acids differ in their chemical behaviour and 
form two corresponding senes of crystalline isomeno 
salts Both the complex acids hydrolyse in warm 
water, liberating two different vaneties of free thio- 
sulphuno acid One of the latter decomx>osea as 
usual into sulphur dioxide and sulphur, whereas 
the other gives nse to sulphuretted hydrogen and 
sulphunc acid This fumisnes a positive and direct 
evidence of the existence of two isomeric forms of 
thiosulpluiric acid, and has indc^ led to their isola¬ 
tion m solution The two different ways in which 
the constitution of thiosulphunc acid has been repre¬ 
sented in many text books correspond, therefore, in 
reality to these two isomenc forms In fact, Piccard 
and Thomas • obtained an indication of the syn¬ 
thesis of thiosulphiu 1C acid from sulphur tnoxide and 
hydrogen sulphide 

The constitution of the two forms is best repre¬ 
sented by the well known formulse 


OH 

S 80 and 
^OH 



Privadabanjan RAy 
Umversity College of Science, 

Calcutta, Apnl 16 


* JUy, Jour Ind Chem Stv 4 64, 320, 1927 

• Ufh thxm 6 1032 , 1923 


Ravens Flying Upside-down. 

In Nature of Dec 20, 1930, p 960, Mr Sydney 
Evershed has described an observation relating to 
ravens flying upside down From this note one gets 
the impression that the habit is rather rare, from 
my observations, however, this is not the case For 
some years I liave had the opportunity of seeing 
many hundreds of these interesting birds in Iceland, 
where the number of individuals of tins species 
apparently is rapidly increasing, probably because 
the refuse from the fishenes affords food for very largo 
numbers of them In some places—as Westmannaeyer 
and Hnifsdal m Isafjord—I have seen about a hundred 
of these birds performing evolutions m the air round 
favourite resting places, and here it is a rather common 
appearance to see the birds flying upside-down m the 
manner described, though I do not think I have seen 
them flying for so long a distance as 1000 metres, as 
recorded by Mr Everted The upside-down Bigh^ 
IB, so far as I can judge, not particularly oonneoted 
with the courtship, though it is most often seen at 
the time of courtship, when air acrobatics are eapeoiaP ~ 
performed by the birds A Vedel TAnin^ 

CopenhagSfn» 

May 4. 
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Photosjmthesis and Solution tn Formation of Coral Reefs.* 

By Prof J Stanley Gabdinbr, F R & 


fJlHl 

nenetm^ wntera on coral reefs such as Chamisso, 
Dana, Sen^r, L and A Agassiz, 
Murray, and, perhaps, Wharton could scarcely be 
labelled as bdon^g to any particular science in a 
modem sense In contrast, the investigator of the 
coral reef problem ’ to day is usuaUy either a 
geologist or a zoologist, for the botamst has not 
understood, up to the present, that he may claim 
an equal partnership Unfortunately, the geologist 

rrrely has sufficient knowledge of biology, although 
well aoimainted, perhaps, with the shapes of organ¬ 
isms and the possibilities of earth movements The 
biologist, on the other hand, has views as to the 
disappearance of Grondwanaland , but his wntmgs 
indicate his incredulity as to any suggested exist 
ence of similar earth fluctuations to day The 
mobile crust of the earth allows of movements m 
the earth’s surface , but these are more often sup 
jiosed to be activated by chemical processes in the 
mner material than by alterations in the land and 
sea above In addition, there are the physical and 
chemical reactions of the water of the ocean, and 
the possibihtiea of these, little understood even to 
day are almost unconsidered 

I claim that there are two piimanly biological 
forces found together on all coral reefs and assist 
mg to shape them Photos 3 mthesis gives an extra 
or^nary biological efficiency to the reef building 
orgamsm and, as a result, causes an incredible 
rapidity of formation of limestone and thus of reef 
growth This is countered by the solution of lime 
stone by boring orgamsms, superficially appealing 
small in itself, but actually a mam factor lu that 
hght between death and life that is visible on every 
reef 

The photosynthetic method of carbon feeding in 
most plants, depending on their chlorophyll, is too 
well known to require further reference There 
are many halophilous phanerogams which hold the 
sand of surface reefs together and thus odd maten* 
ally to their permanency Bare rock surfaces are 
t overedbyaboutfortyspeciesoflow Rowing,mostly 
blue green algee that prevent their destruction 
A few seaweeds such as Hahmeda, with pre 
cipitated lime in their fronds, assist in forming 
deposits m the sea and may even be the chief 
matenal filling up parts of lagoons But the mam 
reef builders are about twelve species of five genera 
of Lif hothammonew, which possess dense skeletons 
of lime in the composition of which magnesia up to 
about 20 per cent may play a part Only a thin 
si^iaoe film is living, the ligbt being unable to pene- 
deeply through cells which are ever depositing 
W m theur walls The encrusting forms thicken 
ly, but push out their edges rapidly, more than 
► mm bemg recorded in four weeks Ocntoltthon, 
as finely branching growths, affects the surfaces 
of barrier and atoll reefs, behind the actual edge 

^SuUtanoe of a lecture before the Llnneen Society of Londoo on 
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zone, which is covered almost entirely by mcnist* 
ing Lithophyllum, pushing up into branching but 
rounded masses This genus is abundant m places 
down to 10 fathoms on the seaward slopes, but 
gradually lAthothamnum becomes the dominant 

E lant builder, its deeper species, small branchec^ 
ut rather delicate detached growths, often com^ 
pletely covenng the whole surface All genera 
belong to the encircling reef, atoll, or barrier, not 
occurring on lagoon shoals or floor 

The sedentary ammal builders are all coelenterates 
Of first importance are corals {Madreporarta)^ the 
builders here being all massive or branching forms, 
each a smgle animal but with vast numbers of 
feedmg and breeding organs m its polyps Then 
there are the stinging hydroid (Mtllepora) and the 
blue coral (Hf'hojiora) which grow generally to 
form massive upstanding plates, the animal matter 
forming a surface film perpetually depositing its 
lime below The last is an alcyonanaii and there 
must be added a senes of forma from this group, the 
organ pipe coral {Tubtpora) and the soft corals {Sar- 
cophytum, SclerophytUTHy Lobophytum, and Xenuz), 
all of which form their lime in spicules which may 
play a considerable part in sand formation 

In animals feeding is not so simple as m plants, 
and consists of three processes concerned with 
oxygen carbon, and mtrogen Oxygen seems to be 
the hydrogen acceptor in the respiration of both 
animals and plants A complication heie is the 
considerably greater motility of animals, even in 
sedentary forms, and this implies the necessity of a 
more bountiful supply of oxygen as well os the 
casting out of waste products The last has been 
met by the evolution of nephndial kidnej^ in 
highei aiurnals, but the excretion is probably a 
function of all free surfaces in sedentary coelenter¬ 
ates calling for a special water circulation to remove 
such poisonous materials 

Those sptKJial difficulties in lespect to the nutri¬ 
tion of coral building sedentary animals in tropical 
waters have been met bv the taming ’ of unicellular 
green flagellates (Zooxavihella) by the polyps—or 
the polyps being adopted by such plants—housing 
them as symbionts in their ondoderm colls In 
1896, at Rotuma I found corals from which oxygen 
was being given off, and subsequent observations 
in the Maldives and on the Sladen Expedition con¬ 
vinced me of the importance of this phenomenon, 
of which Dr C M Yonge, of the Great Earner Reef 
Expedition, has recently given experimental proof. 
Such oxygen production on the part of these 
symbiotic algee impUes the formation of much 
carbohydrate material, and in the absence of 
specially rapid fission in the algee we may infer the 
passage of much of this to the polyps Thus we 
may suppose the alga to be largely responsible both 
for the oxygen and for the car bony drates reqiured 
by the polyps But it is possible that the alga is 
01 even greater importance as a scavenger which 
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thnves on the waste products of its animal The 
utilisation of the animal s carbon dioxide is prob 
ablv of small importance for its disposal is easy, 
andf the polyp during the daybght m which the 
alga H ohlorophyU is alone functional is largely 
quiescent 'Die utilisation of the animal s mtro 
genous waste products probably provides the alga 
with its sole available source of mtrogen the other 
salts required quite likely existing as such in the 
protoplasm of the polyp In this connexion the 
absence of other non infected kinds of coelenterates 
and of Polyzoa from the shallower waters of coral 
reefs is significant 

Th^ depth from which our coral reefs of to day 
grow IS that at which photosynthesis is active 
This IS alKuit 60 fathoms for plants and 46 fathoms 
for the plant animals as maxima These depths 
fluctuate in accordance with the turbidity of the 
water which increases in the proximity of land 
masses and decreases in the Pacific and Indian 
Oceans from east to west probably in correlation 
with the eastern influx of polar waters This tur 
bidity IS largely due to unicellular algee and a 
second factor is introduced by their utilisation of 
any carbon dioxide m the water to the detnment 
of reef I uilding organisms That plants would be 
affected is clear ana it is hard to behove that polyps 
woidd provide sufficient carbon dioxide both for 
their symbionts ind for their lime skeletons On 
reefs the j resumption is that their extia require 
ments are mot by their algae breaking up the bi 
carbonates of the lime saturated sea water thus 
amorphous lime may be found precipitated on the 
tissues of the free parts of the polyps Where there 
are active water movements it is presumably swept 
away m the consequently heavy mucous lubnea 
tion of the surfaces but in the deeper lagoons and 
in other areas of still water the hme clings to the 
polyps and kills them This up to the piosent is 
the only suggestion which explains why lagoons 
have singularly httlo coral and algal growth on 
their floors and that upgrowing shoaiR do not occur 
m lagoons except in the proximity of the passages 
into them 

The rapidity of growth of coral building organ 
isms is well known and independent estimates agree 
that a reef might grow up from 14 fathoms to the 
surface in a thousand years but the speed of its 
deposition is not material to our hypothesis The 
horizontal outgrowth of reefs is considerable but 
it depends on the extension of tneir foundations 
by tlieir own talus material On the earth s crust 
below the reef there is a weight of 2^ tunes that of 
the sea water replaced by the coral reef an increase 
of 160 per cent Can these or the analogous weight 
Alterations found in the formation of many geo 
logical strata be reacting on the earth s crust to 
produce subsidences ? We can give no reply for 
we have few data as to the strength of the earth s 
crust and as to the detailed topography of the 
oceanic slopes off coral reefs but no one with ex 
penenoe of the Pacific Ocean can doubt the activity 
of crustal movqpients even to day This question 
must be tested and it is nof beyond the scope of the 
geophysicist, who should be able to tell us at what 
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depths below atolls limestone is underjuEid 
igneous and other rooks 

Solution of limestones is largely a 
chemical matter and this side has been sixy 
dealt with in respect to the coral reef 
by many workers L^oons are suppose ^ 
formed by solution and by the removal mtw 
in suspension Generally organisms are only men 
tionea os providing carbonic acid gas by thei 
decay to help the solution The mud is acceptei 
as an expected formation wherever land or reef 
occur few observations on its production having 
been made Yet this is of great importance since 
it entails the study of the decay and grinding up 
of coral rock in which nearly all the facts are bio 
logical current action not being considerable on 
reefs that are clothed by living orgamsms Every 
mass of limestone is visibly bored into by organ 
isms—molluscs worms sipuncubds sea urchins 
and certain barnacles Some of these grind thmr 
tunnels while others dissolve them out most using 
both methods 

As a result of the examination of many speoi 
mens I believe it is seldom that more than 40 
per cent of the mass is thus removed by these 
animals Larger figures were obtained from 
sponges but on the whole they are not such im 
portant boring organisms in tropical as in temperate 
seas But on coral reefs I find that all limestones 
massive rocks corals nuUipores stones and pebbles 
are penetrated by a network of the finest threads 
which are clearly algal m nature These are the 
chief bonng organisms of coral reefs and the 
primary cause of the reduction of limestone to 
pebble sand and mud a whole sequence of organ 
isms aiding them They bore solely by solution 
and while molluscs piobably boied pnmardy for 
protection many other forms may well have been 
seeking for the nutriment these algae provide 

In hving corals the bonng hyphae acfvance m the 
corallum so close to the polyps that we can even 
imagine the latter being thrown down to fend them 
off In nulhporos they enter the skeleton less 
easily and their action is slower and less marked 
I have tned by various means to estimate their 
actions but the error factor is too great to make 
any figures of real value partially tecause I have 
m t found bored and unbored parts of the same coral 
skeleton In undisintegrated coral skeletons of 
which the polyps were living our figures vary from 
10 to 60 per cent of the corfu dissolved away while 
in dead corals of the same species the figures are 
40 to 83 per cent The last figure is exceptional 
because usually the coral breaJks up into pebbles 
long before it becomes so reduced but the bonng 
algee still live in these until smothered by mud 
or consumed by sand feeding organisms In any 
case the solution of limestone by bonng alg® la 
a primary feature m shaping coral reefs and one 
deserving of the closest mvestigaiion by model * 
methods applied upon the reefo themselves In 
particular it would be useful to ascertain whether 
the importance of these forms observed by me on 
Maldivan matenal is applicable generally to the 
formation of all coral reefs 
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The Nature and Origin of Ultra-Penetrating Ra]rs. 


T he meeting of the Royal Society, held on May 
14, waa devoted to a discusaion on ultra- 
netratmg rays In his opening address * Prof 
Geiger outlined three mam Imes of experimental 
investigation, referring first to the results of direct 
absorption measurements, and m particular to the 
very beautiful measurements of Millikan and 
Camerop, and of Regener, which together furmsh 
a complete senes of lomsation measurements from 
an altitude of 5 km down to a depth of 240 metres 
below the surface of Lake Constance Since, m 
traversing 240 m of water, a particle will make 
many hundreds of colhsions with oxygen nuclei, it 
IS highly improbable that the ionisation at these 
great depths is produced by corpuscular radiation 
On the other hand, the shape of the lower portion 
of the i^bsorption curve is m good accord with the 
assumption that the ionisation is produced by 
photons Appropnate analysis 3 ael^ the value 
/i=0 02 metre" ^ for the true absorption coefficient 
of the hardest component, which, according to the 
generally accepted formulae, corresponds to a quan 
turn energy of about 3 7 x 10® electron volts 
According to the Emstem mass energy relation, 
the emission of this amount of energy is necessarily 
accompamed ^ a loss of mass equal to that of 
two protons This fact naturally suggests that the 
radiation in question may anse through a new type 
of disintegration, taking place in a heavy nucleus, 
m which two protons and two electrons umte in 
self-anmhilation If we assume that the annihila¬ 
tion takes place in free space, then it would appear 
that momentum can only be conserved during 
the process by the simultaneous emission of two 
quanta of equal energy The appearance of quanta 
of energy 3 7 x 10® electron volts would m this cose 
signify the annihilation of four protons and four 
electrons, that is, a hehum atom As is well known, 
astrophysical data appear to indicate that matter 
18 being annihilated continuously within the stars 
There are, however, strong arguments against the 
hy^thesis that ultra penetrating radiation is of 
stellar ongin 

It was pointed out m discussion by Prof F A 
Lindemaim that only the penetrating radiation 
generated m the surface layers of the star la able 
to escape, so that even if the rate of generation of 
energy at the centre is no greater than at the sur¬ 
face, the amount of energy escaping as penetrating 
radiation ought to be an infimtesmal fraction of 
the whole, whereas the energy reaching the earth’s 
surface m the form of the ha^ component alone is 
more than 1 per cent of the total energy of starlight* 
Several attempts have been made to obtam evi¬ 
dence of penetrating radiation oommg from the 
sun Dr Q M B Dobson referred to the recent 
investigation by Hoffman and Lmdholm, who 
made a very careful senes of measurements extend¬ 
ing over almut a hundred days, and found that the 
mtensity was 0 5 per cent greater dunng the day 
than dunng the night Attnbuting the addition^ 

• KATimi, May 23, p 786 
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effect dunng the day to the aim, we obtain a more 
reasonable value for the ratio of the emission in the 
form of penetratmg radiation to the total emission, 
but there still remains the problem of accounting 
for the enormously increased omission of the stars. 

If penetrating radiation is of cosmic ongm, it is 
therefore hkely to ongmate not in the stars, but 
m the extremely diffuse matter in inter stellar 
space, a conclusion which might account for the 
absence of any marked variation of intensity of 
the radiation coming f»-om different directions in 
space It has indeed been a very real difficulty of 
the hypothesis of stellar ongin, that in spite of the 
relatively high density of matter in the galactic 
plane, no increased intensity is observed from this 
direction Prof F Regener ventured to speculate 
upon the possibility that the radiation which we 
are observing now comes principally from our own 
galaxy—but was generated in a previous cycle of 
the umverse, some 10® years ago If the universe 
18 closed, as Einstein supposes, such radiation 
might be refocused, as it were, upon the galaxy, 
but with sufficient blurring of the image to account 
for the observed uniformity of intensity 

Commenting on this comraumcation, Sir Arthur 
Eddington said he doubts whether the umverse is 
sufficiently accurately spherical for the necessary 
degree of focusmg IVof Regener claimed that at 
least this hj^thesis had the ment of doing away 
with all dimculties concerned with the mode of 
generation of the radiation, for, in a complete cycle, 
the physical conditions may have changed entirely, 
so that interaction between matter and radiation 
of a kind now unknown may have been possible 
m a previous epoch While we may share Prof 
Regener’s enthusiasm at the prospect of turmng 
back a page in the history of the universe, the 
immediate Ime of advance must clearly be to 
endeavour to reach a solution by extending our 
knowledge of the umverse accessible to experiment 
If helium IS being annihilates! in interstellar 
space, it IS just possible that the process might 
be detectable under laboratory conditions Lord 
Rutherford desonbed how he had investigated this 
oint by placing a number of cylinders containing 
ehum at a pressure of 1()0 atmospheres round a 
high pressure lomsation chamber The presence 
of the helium certainly did not inci-ease the ionisa¬ 
tion by so much as 1 per cent of that due to 
penetratmg radiation Since the mass of hehum 
surroundmg the chamber wfis equal to a layer of 
water 0 4 cm thick, it is easy to calculate, using 
Eddington’s estimate of the total amount of diffuse 
matter in interstellar space, that if this matter 
consisted entirely of helium and was disappearing 
at the same rate as under the conditions of the 
laboratory experiment, it would only account for 
about one-fiftieth of the observed effects of pene¬ 
trating radiation While it is possible that the 
complete annihilation of hehum may only take 
place under the conditions of temperature and 
pressure existing m outer space, it is well to 
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remember that, m ascribing this origin to the bard 
component of penetrating radiation, we are pre¬ 
supposing the vahdity of the formula by which 
the absorption coefficient of the radiation was 
interpreted This formula, which only takes mto 
account the scattering of quanta by the extra- 
nuclear electrons, has l^n tested very thoroughly 
for quantum energies up to two milhon volts, and 
found to account accurately for the observed 
absorption Is it not likely, however, os Lord 
Rutherford emphasised, that the more energetic 
quanta may interact also with the nucleus ? 

Although this question is only just commg within 
the reach of experimental investigation, it appears 
almost certain that even quanta of two and a half 
milhon volts energy show a very marked inter¬ 
action with the nuclei of the heavier elements 
The evidence for this interaction has emerged from 
a study of the y rays emitted by thonum C" 
As J8 well known, when a quantum is deflected 
through an angle B by an encounter with an elec 
troll, its wave length is increased by an amount 
h 

AX =* ^(1 cos 0) Thus, however great the energy 

of the incident quantum, the wave Icmgth after 
scatteruig tlirough, say, 120'' will be greatei than 
36 X U It has been shown by Chao that if 
thorium y-rays are allowed to fall on lead, and the 
absorption curve of the radiation scattered in a 
backward direction is analysed, there is, in addition, 
a hard radiation of wave length about 20 X U 
A more detailed inveHtigatioa (unpublished), by 
G T P Tarrant and L H Gray, has shown that at 
a 120®, in addition to the soft scattered radiation, 
there are also present at least two other roihations 
of much shorter wave length, namely, A^20 X U 
and 12 X U Similar radiations were also found 
when tin was used as scatterer in place of lead 
Moreover, by using a very inhomogeneous 80 iu*ce 
of y-rays, it was found that only quanta of energy 
greater than about two and a half million volts 
were capable of exciting the new radiation 

These facts appear to confirm very fully the con¬ 
clusions reached independently by Chao, Meitner, 
and Tarrant from direct absorption measurements, 
that part (at least 10 per cent) of the absorption 
of the thomira O'" y-rays in heavy elements must 
,be ascribed to the nucleus As the energy of the 
quantum increases, there is reason to beheve that 
the contribution of the nucleus to the total absorp¬ 
tion will become commensurate with that of the 
extranuclear electrons It is most important that 
this point should be settled experimentally, for it 
18 difficult to beheve that the ionisation produced 
at great depths is due to any other than quantum 
radiation, and even if this radiation is of secondary 
origin, its wave-length would set a lower hmit to 
the energy of the phmary corpuscular radiation 
At present this hmit is about 4 x 10® electron 
volts , 

The second type bf experiment to wh’^^ Prof 
Geiger referred m his opemng address most 
naturally explained in terms of a corpuscular 
hyjiothesis It consists observing the simul* 
taneous discharge of two ‘ tube counters * by a 
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smtable relay system Smoe it has been shown 
experimentally, using radioactive sources, that 
every jt^-particle passing through a counter prixiuoes 
a diroharge, whereas only about 2 per cent of the 
y-ray quanta are recorded, the simultaneous dis¬ 
charge of two counters will, apart from chance 
coincidences, be taken to indicate the passage of 
the same particle through both tubes In the ex¬ 
periments of Bothe and Kolhhrster, two counters 
were arranged vertically above one another, and 
the number of comoident discharges was noted 
The ratio of this number to the total number of 
discharges of either counter was in rough agree¬ 
ment with the value calculated from geometrical 
considerations, so that the immediate ionising 
o^nt in the case of penetrating reidiation has an 
efficiency m discharging the counter of something 
like umty On introducing a 4 cm block of gold 
between the counters, a rrauction in the nuipber 
of coincidences of only 24 per cent was observed, 
which IS approximately the reduction that this 
block would produce in the total lomsation 
Bothe and Kolhdrster concluded that since, in this 
case, the corpuscular radiation was of the same 
penetrating power as the total radiation, whereas 
throughout the region open to experiment a 
secondary corpuscular radiation is always observed 
to be much less penetrating than the quantum 
radiation winch generates it, the ultra-penetrating 
rachation was corpuscular 

Referring to ^xiwsible origin of radiation of this 
penetratm ^wer, Piof C T R Wilson pointed 
out that thunderstorms are capable of generating 
electrons of energy 10® electron volts or even con¬ 
siderably more, a^id m numbers which should be 
far more than sufficient to account for the observed 
ionisation —m fact, the problem is rather to under- 
stand why we do not observe radiation of very 
much ^ater intensity arising in this way For, 
from the known proportion of radioactive atoms 
m the air, we know that about ten /^-particles will 
be emitted per cubic metro per second, and of these, 
some will be ejected in such a direction as to be 
accelerated by the electric field of the thunder- 
cloud From time to time the accelerated 
/6-particle will make a close collision with another 
electron m which the minimum energy necessary 
in order that the second electron should be acceler¬ 
ated by the field is transferred to the latter The 
number of fast particles thus increases with astound¬ 
ing rapidity—a single /J-particle making one close 
co^ion every 10 metres would generate 10*® 
particles m a distance of 1 km Though the 
currents through thunder clouds do not reach this 
figure, the total energy ol all the thunder clouds m 
action at any mstant is about 100,000 times greater 
than that neo^sary to maintun the supply of 
penetratmg radiation reaching the earth’s surface 
Experiments have been performed, however 
which appear to give evidence against the vle^ 
that penetrating radiation consista of streams o 
very energetic jS-partioles Hius Rossi, and qmb 
recently Mott Smith, using the coincidence count 
mg method, have attempted to deflect the rays bj 
a magnetic field In each case, the expenmen 
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g»ve ft nemUve result, though in the experiments Qeiger that the radiation consists of streams of 
of Mott Smith a 10* volt electron should have protons ^ 

l)aen deflected through 2 cm on reversing the Considermg that the range of energy open to ex- 
field—a deflection that would have been easily penmentol investigation is only a few million volts, 
measurable Smce the momentum of a proton of however, it is scarcely surprising that no satis- 
10 * volts eneigy is only double that of an electron factory hypothesis can be framS to account for 
of the same energy, the negative result of this ex- phenomena exhibited by radiation of 1000 million 
penment conflicts also with the suggestion of Prof volts energy L H G 


Obituary. 


Prof Aured Wegener 
rpHE death of Prof Alfred Wegener, leader of the 
I German expedition to Greenland, has now been 
confirmed By this event the sciences of meteoro 
logy and geophysics have lost a very valuable 
worker 

Alfred Wegener was bom on Nov 1, 1880 He 
studied at the Universities of Berlin, Heidelberg, 
and Innsbruck, obtaimng the degree of Ph D , at 
Berhn, with an astronomical thesis He took part 
in a Danish expedition to Greenland under Mylms- 
Encksen m 1906-8, taking charge of the meteoro 
logical work, including upper air observations with 
kites and captive balloons, and later summarising 
the observations for publication He was a brother 
of Kurt Wegener, well known as a balloonist, and 
he took an active interest in his brother’s work 
From 1906 until 1908 the two brothers held the 
world’s reconl for duration of balloon flight with a 
flight of 62J hours 

Wegener accompanied Col Koch to (irreenland 
in 1911-13 As an officer of the reserve, he served 
i^n the German armv during the war of 1914-18, and 
was awarded the Iron Ooss of the second class In 
1916 he was appointed to the meteorological service 
of the German army, and was meteorological ad¬ 
viser on a number of Zeppehn flights After the 
War he joined the Deutsche Seewarte at Hamburg, 
and in 1925 he was appointed professor of geo¬ 
physics and meteorology at the University of Graz 

Wegener’s expedition to Greenland in 1929 was 
preparatory to the fourth, in which he penshed He 
set out from Kamarujuk in Jat 7U N , on the west 
coaat, on April 1, 1930, and by the end of July had 
established a station on the central ice, about 250 
miles from the coast Wegener ogam set out in 
September with Dr Loewe and a party of thirteen 
Greenlanders, with supplies and instruments for 
the observers at the central station, and he stai^ted 
with one Greenlander, Rasmus, on the return joui 
ney to Kamarujuk on Nov 1 His non-amval at 
the coast caused no uneasiness at first, as he was 
thought to have stayed at the central station, and 
it was only in late Apnl that a search party was 
sent out Wegener’s body was found buned m the 
Snow, but so far his compamon, Rasmus, has not 
been found 

Wegener’s contributions to meteorology included 
a number of papers on the mvestigation of the upper 
atmosphere, but his best known contnbution to 
pure meteorology was a text book, * ‘Thermodynamik 
der Atmosphare ”, which appeared in 19U, and of 
which a third edition appeared in 1928, This is a 
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particularly valuable book, in that it emphasises 
the physical aspects of meteoiology At the time 
of its first appearance it was almost the only text¬ 
book which gave a physical account of the processes 
of weather, and it remains a valuable part of the 
literature of a subject in which good text-books are 
rare 

Li recent years Wegener has been better known 
as the author of the theory of ‘ continental drift ’, 
which was set forth in 1915 in the first German 
edition of “ The Origin of Continents and Oceans ” 
Later editions of this book appeared in German 
in 1920, 1922, and 1929 , it was translated into 
English in 1924, and has also been translated into 
French, Russian, Swedish, and Spanish Wegener 
clauns that the contuients are rafts of granitic rock 
floating m a heavier basaltic magma, and therefore 
free to move relative to each othei and to the poles 
He maintains that the continents have changed 
their positions considerably during geological times, 
and so accounts for the great apparent variations 
of geological climates and especially the glaciation 
of regions now within the tropics The climato¬ 
logical aspects of the theoiy have boon set out 
very clearly by W Koppen and Wegener m ” Die 
Klimato dor geologischon Vorzeit ” It cannot be 
said that general agreement has been reached on 
this subject, os can really be seen by reference to 
the report of a discussion on this and kindred topics 
held at the Royal Society on March 27, 1930. (see 
Proc Roy AV,B, vol 106,p 299, Nature for Apnl 
5, 1930, p 546) Wegener’s ideas have, however, 
stimulate research in a marked degree, and his 
earW death is a great loss to geophysical science 

Wegener’s expedition to Greenland was part of 
a CO ordinated scheme of British, Gorman, and 
Amencan co operation in an in\e8tigation of the 
weather conditions over the great inland ice sheet 
of Greenland The British expedition made a 
similar attempt to that of Wegener to set up a 
station in the centre of Greenland, but farther 
south, in the latitude of Angmagssabk The narrow 
escape from death of Mr Courtauld shows the 
dangerous nature of these attempts to solve the 
pro&ems of the meteorology of (ircenland It is 
anticipated that the meteorological results obtained 
from the centre of Greenland and from the Amencan 
station at Upemivik, on the west coast, will have 
important bearings upon the weather of Europe 
and America, as well as upon the practical prob¬ 
lems of possible air-routos to Can^a, which was 
a special subject of study by the Bntish expedi¬ 
tion D B 
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Dk Thomas Ashby 

We rogret to record the death of Dr Thomas 
Ashby, the leading English authority on the arch®- 
ology of Rome Thomas Ashby was bom on Oct 
14, 1874, and was educated at Winchester and 
Chnstchurch, Oxford, where he took first-class 
honours in Classical Moderations ^nd Liter® 
Huxnaniores He won the Craven Scholarship in 
1897, and in 1906, the year in which he took his 
doctorate of letters, he was also awarded the 
Comiigton Prize 

As Ashby's father resided in Romo, his in¬ 
terests were almost inevitably directed towards 
the antiquities of the city in which he spent his 
vacations Under the guidance of Commendatore 
Lanciani, at that time the foremost authority on 
Rome, he became an enthusiastic student of the 
topography and history of Rome and the Campagna 
When the British School at Rome was founded m 
1901 he became a student In 1903, he was ap- 
xnted Assistant Director, and m 1906 became 
rector in succession to Stuart Jones He con¬ 
tinued to hold this position until certain adminis¬ 
trative changes were made in 1925, and his ap 
pomtment, which was tnenmal, was not renewed 
Afterwaids he resided in Romo without any official 
appointment During the War, Ashby served with 
the Red Cross on the Italian Front, where his know 
ledge of Italian was invaluable, and afterwards was 
interpreter to the British Military Mission with the 
Italian Supreme CJommaiid 

Ashbv’s position as an authority on the arche¬ 
ology of Rome from the earliest times to the 
Renaissance was universally recognised as un¬ 
rivalled His amiual contnbutions to the Times 
Ltierary Sup'plement on the year s archaeological 
work in Italy wore packed with information con¬ 
cisely expressed, which showed that he had every 
detail of Italian archeology at hia finger ends His 
knowledge of his subject was encyclopedic This 
characteristic grasp of detail, which, however, never 
failed to evolve a logically reason^ general plan, 
was particularly to be remarked in the accounts of 
hie work of exploration which it was hia custom to 
contribute to the proceedings of the British Associa¬ 
tion at its annual meetings For many years he 
earned out excavations on Roman sites m Britain 
for a Committee of the British Association, and 
was responsible for their excavation of Caerwent 
(Venta Silurum) 

Ashby was the author of many papers which 
appeared m the Papers of the British School 
and in the periodicals of learned and scientific 
societies In 1927, he pubhshed “The Roman 
Campagna in Classical Times and revised and 
edit^ The Topographical Dictionary of Ancient 
Rome ” left unfimshed by Prof G B Plainer 
He was the author of several works on the arche¬ 
ology of Roman Italy, of which the most notable 
waa perhaps ‘iThe Aqueducts of Ancient Rome'' 
He also publiSwd a volume of Turner’s studies of 
Rome in which the letterpress waa worthy of the 
painter’s gemus, and a book on Italian festivals 
and folklore Ashby was elected a fellow of the 
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Bntish Academy in 1927, and amoe last year had 
been a research student of Chnstchurch, Oxford 
Those to whom he gave his fnendship could appre¬ 
ciate a warmth of nature which was not apparent 
on the surface, and they will long mourn their loss 


Prof E P Culvbrwell 

By the death on jflmnl 16 of Edward Pomall 
Culverwell, the scientific side of the University of 
Dublin loses one of its most untiring supporters 
E P Culverwell was born in 1856 He was the 
youngest son of Joseph Pope Culverwell He won 
a mathematical scholarship in Tnmty College, 
Dublin, in his twentieth year, and a semor moder- 
atorship in mathematics and experimental science 
in 1877 He was elected to a fellowship m 1883 

By his marriage with Edith, daughter of the Rev 
Wm Fitzgerald, Bishop of KiJlaloe, Culverwell be¬ 
came connected with Gfeorge Francis Fitzgerald , a 
connexion which may have been in some part in¬ 
fluential in the life long interest of Culverwell m 
applied mathematics and in education, Fitzgerald 
being a very great exponent of both 

Cifiverwell’s earher publications were a senes of 
papers on the “ Calculus of Vanations ” These 
appeared consecutively in 1892, 1893, and 1896 in 
the Jmirtial of the London Mathematical Society 
In 1896 he contributed to the Geological Magazine 
two papers on “ A Cnticism of the Astronomical 
Theory of the Ice Age and of Lord Kelvin’s sug¬ 
gestion m Connection with a Gemal Age at the 
Pole ” These papers will be m the recoUection of 
many who may read these hnes They cnticise the- 
earlier views of CroU and of Sir Robert Ball as re¬ 
gards the origin of the Ice Age They brought their 
wnter into notice as a clear heod^ and incisive 
critic It 18 unnecessary to recapitulate the contro¬ 
versy Culverwell’fl arguments against the ade 
quacy of Croll’s theory as explanatory of the ongm 
of the Great Ice Ago appear to the present writer 
as convincing They are also inimical to the ade¬ 
quacy of Bairs views Culverwell nghtly refers to 
the necessity of taking into account, os additional 
to direct solar heat, the considerable convective 
transport of heat at the suilace of the globe An 
interesting r68um6 of the whole subject and of the 
nature of Culverwell’s criticism wul be found m 
“ The Quaternary Ice Age ”, by Dr W B Wnght 
(Macmillan and Co) of the English Geological 
Survey 

Later in life, m the year 1913, Culverwell pub¬ 
lished “ The Montesson Principles and Practice ” 
(Bell and Sons) Culverwell at this tune woe pro¬ 
fessor of education m the Umversity of Dublin 
This book—now out of pnnt—is a most interesting 
study of a very great subject Indeed, the book is 
in itself so educational that the writing of it confers 
on its author the status of a most efiootive educa¬ 
tionist 

In 1890, Culverwell published a little book on 
“ Mechanics and Dynamics ”, mtended as an intro¬ 
duction to these subj oots It contains many ingem- 
ous suggestions helpful to beginners J J 
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News and Views. 


Ths King’s birthday Honours List contains the 
names of the following men of science and others 
associated with scientific work Order of Merit Sir 
William Bragg, m recognition of hia eminent services 
m the advancement of science Kntghte Dr J B 
Bailhe, vice-chancellor, Umversity of Leeds, Col 
S R Christophers, director, Central Research Insti¬ 
tute, KasauJi, Dr W C D Dampior Whetham, 
fellow of Trinity College, Cambridge, Dr P C 
Veuner Jones, founder and Medical Director of Pap 
worth Village Settlement for the Treatment of 
Tuberculosis, Prof S R Knshnan, Kmg George V 
professor of philosophy, University of Calcutta, Prof 
H Lamb, emeritus professor of mathematics m the 
University of Manchester, Mr O R Peers, president 
of the Royal Society of Antiquaries, Mr R L 
Kobmson, vice chairman and technical commissioner. 
Forestry Commission C I E Dr L C Coleman, 
director of agriculture, Mysore State, Mr A McKorral, 
director of agriculture, Burma, Mr C A Malcohn, 
chief conservator of forests, Central Provinces, India 
C B E Dr Kato Barratt, principal of Swan iey 
Horticultural College, Kent, Mr W J Hadfield, 
city engmeer and surveyor, Sheffield, a pioneer in 
modern developments of highway engineering and 
road surfacing, Prof H M Halls worth, David Dale 
professor of economics, Ajtnstrong College, University 
of Durham, Dr Alice Wemor, lately professor of 
Bantu languages at the School of Oriental Studies, 
London ISO Mr W H Moorby, assistant civil 
engmeer in chief, Admiralty, Mr J B Senvenor, 
director, Geological Survey, Federated Malay States 

Sib Akthttb Kkith, of the Royal College of 
Surgeons, hoa kmdly forwarded to us the following 
cable addressed to him and dated May 26 “ Child’s 

skull foiiml m Moustenan Breccia by MacCowii of 
our expedition —Garrod ” Miss Dorothy Garrod is 
m charge of excavations at the caves of Mount Carmel 
for the British »School of Archccology in Jerusalem, 
and the party have evidently found a child’s skull of 
Moustenan date The only human remains of this 
date previously known from Palestine were the 
fragments of the Galilee skull found by Mr Tiirville 
Pet re m 1026, and two isolated tooth found hy Miss 
Garrod in 1928 emd 1029 The race represented by 
these fragments was the Neanderthal, and presumably 
the child’s skull now found will also prove to be 
Neanderthal 

On May 27, Prof A Piccard, of the University of 
Brussels, accompamed by Herr Kipfer, ascended at 
4am from Augsbiug, Havana, in an airtight alu 
mimum sphere, about 2 mot res in diameter, raised by 
a balloon which was stated wlien fully inflated to have 
the enormous capacity of half a nulbon cubic feet 
Antioyolonio conditions prevailed at the time, and the 
balloon after remaining m the air for 18 hours fell at a 
spot about 160 kilometres to the south Prof Piccard 
succeeded m reaching a height of about' kilo¬ 
metres, probably penetrating into the Stratosphere 
by some four kilometres, and beating al! previous 
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recoi'ds of a mann«l balloon or aeroplane On the 
descent, trouble occuried with the gas valve, and after 
long delay the balloon landed safely on a glacier 
in the Austrian Tyrol, both aeronauts fortunately 
escaping unhurt 

The physical piobiem of raising a weiglit of perhaps 
a thml of a ton to a height of 16 kilometres by means 
of a balloon is not in itself unduly diflioult, it pri¬ 
marily refliices itself to a question of expense But to 
carry observers and bring them back alive m a very 
different projxisition, and Pi of Piccard and his 
assistant are to be congiatulated on a very notable 
flwhievomeiit The air iii the cabin W6W renewed by 
two oxygen cylinders, each capable of maintaining a 
good atmosphere for eight hours As was to be ex 
p)ected, the aeronauts suffered considerable discom¬ 
forts, and one stiange anomaly was that at times the 
tempcratine inside the sphere waa most unpleasantly 
high while the external aii was 56“ C below fieezing 
point, due to intense solar imhation in the lareheil 
atmosphere Prof Picoanl states that the balloon 
rose 16 kilometres ui the first 26 minutes It is some 
what startling to leain that tlie stratosphoie can be 
reached by observers after only 20 minutes’ travel 
from the ground Ot the scientific lesults obtained 
it IS too eaily to sptak 

Prof Pu < ard hoped to olitain evidence of tho 
cosmic rays under more favouiablo conditions than 
have previously been possible, and his contiibutions 
111 this field will be awaited with inteiest Metooro 
legists will be anxious to know if he has anything to 
t-cll them about the comi>osition of tho atmosphere 
withm tho fltratOMplioro , j\en tho amount of water 
vapour present them is not known, and more know 
ledge would be welcome regarding carbonic acid and 
ozono Observations with self recoiding mstlaments 
on unmanned balloons have already been made of 
cosmic ladiatioii, aiinosphenc electiicity, relative 
humidity, otc , but it is almost c^eitam that lu those 
coses very much bettei data could be obtained by eye 
observations, and in addition it sliould be jiossible to 
study tho absoilotion of solar radiation of diffemiit 
wave lengths by the atinosjiben at these great heights 
So successful an initial attempt would lead one to 
hope tliat much useful scientific information may b(» 
gained by*^ this method in the futuie 

Sir Flinders Pe^rif gave his Hist lecture on the 
results of his past season’s woik in flouthem Pales¬ 
tine at Univpi-sity College, London, on May 28 The 
excavations have now reaihe<l a stage which reveals 
Ajjul as the home of the Hyksos oi Shepherd Kings 
The Hykww can no longer be regarde<l as mere 
nomads living in tents For centuries they held this 
city, strongly fortified and a key jiosition on the roa<l 
from Palestine to Egypt, and twenty times as large 
08 Troy It must long have been a centre of com¬ 
merce between Asia and Africa, for it had developeil 
harbours and a system of weights and measures At 
one point of the excavations, three storeys of buildings 
were jienetrated Eighty rooms full of debris, but 
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With doorways inta<ct and walla alao mtact and eight 
feet thick, were brought to light In the tornba* 
human bemga, horsen, and asses are buned together 
Among them the ‘ great horses which were im¬ 
ported for riding, were buned with special care 
Among the matonal found m tlie tombs was a quan¬ 
tity of flat bottomed pottery of a shape entirely non 
Egyptian Jt would appear that the city was aban 
doned about 2000 b c , probably, it is thought, owing 
to malaria Sir Flinders considers that there is still 
work for the next fifty years on Ajjul, but financial 
support for the work is noede<l 

In this connexion, we may lefei to a lettei which 
Bpjieared in the TintCR on Maj 27 over the signature 
of forty students whose careers “ liave been moulded 
undei the Professor’s guidance” Directing atten 
tion to Sir Flinders Petno’s position as a pioneer m 
arhasological discovery an<l its methods and aims, 
whether m fieUl work or in r^^8ea^oh at home, they 
remind the public of his annual expeditions to Egypt, 
of whicli the results have been published fully for the 
use of students and popnlariseil by lectures and in 
the piess Beginning with his tnangulatiou of the 
Pyramids, they go on to |>omt out, his excavations in 
the Delta, Upper and Muldle Egypt, and m binai 
and Palestine through the Badarian, prehistoric, and 
dynastic ages have linked up Egypt and Eiiroiw and 
have rovcahHl ancient civilisations as a connected 
whole Ihis tiibute, no more than is inorite<l by a 
lifetime devoted, with brilliant lesults, to aicha?o 
logical research, in wbicli a wide circle will concur, is 
made the ground of on appeal foi financial support for 
the continuance of training of archteological students 
The two existing scholarships, one for biblical re 
search, the other m memory of Oortnule Bell, are in 
need of maintenance, and money is uigently required 
for the actual digging in the field 

Foundfu in 1881, the Society of Chemical Tnduslry 
this year celebiates its jubilee The celebrations, 
which will be held in London and will occupy the 
seven clays commencing July 13, begin with a meeting 
at the Uuildhall at which additional guests attend 
provided application is made for a ticket in advance , 
in the evening there will be a re(>eption by the presi 
dent, Sir Harry McGowan, and Lady McGowan, at 
the Great Central Hotel On the following <lay, the 
annual general meeting will be held at the Royal 
Academy of Music Marylebone , it will be followed 
by luncheon by invitation of the London section, and 
a garden party at Toddington The evening will be 
devoted to receptions and a lecture On July J5. the 
Society’s medal will be presented to Dr Herbert 
Levinstein, who will deliver an adilress , meanwhile 
a party will visit places of interest in London Six 
alternative industrial visits are planned for the after 
noon, members may visit the [kniem] Electric Re¬ 
search Laboratories, Messrs Watney. Combe. Reid 
and^Co’s Mortlake Brewery, tlie works of the Wall 
pajiSr Monufoctunng Co , Ltd , Achille Serre, Ltd , 
the Bntish Drug Houses, Ltd , oi the South Metro¬ 
politan Gas Co Tlie annual dinner will be held in the 
evening, when the prfncipal guest will be H R H 
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Pnnee George Since this function is reserved for 
gentlemen, the ladies aooompanying members will be 
the guests of the Society at dinner and at an entertain¬ 
ment Various alternative engagements have been 
made for July 16 A party will spend the day at 
the Rothamsted Agnoultural Research Station , other 
members have the choice of attending meetings for 
the reading and discussion of papers, or of listening 
to addresses delivered by two of the new honorary 
members One of these addresses will be delivered 
by Dr H Sorensen on ** Hydrogen Ion Concentra¬ 
tion” 

Chemical, industry includes the important branch 
of food memufacture and control, and a party of 
members of the Society will be mvited by Messrs J, 
Lyons and Co. Ltd , to luncheon, followed by visits 
to Cadby Hall and to Greenford In the meantime, 
other parties will, m the afternoon of July 16, pay 
visits to the National Physical Laboratory and 
Chemical Research Laboratory, Toddington, to the 
research station of the Distillers* Co , Ltfl, et Epsom, 
to the laboratones of Messrs Burroughs Wellcome 
and Co at Dartford, to the Fuel Research Station at 
Greenwich, or to the Pyrene Co and the Firestone 
Tyro and Rubber Co In the ©vemng, a reception 
will be given by the president and Lady McGowan 
On July 17, there aie three all day excursions to 
Messrs Huntley and Palmer’s biscuit factory at 
Reading, to the Research Station of the Anglo Persian 
Oil Co at Sunbury on Thames, or to Windsor Castle 
and Eton College, in each case the arrangements 
include a river tnp Tlie evening function is a re¬ 
ception and dance by invitation of the directors 
of Imperial Chemical Industnes, Ltd , at Impenal 
Cliemical House, Millbank, Westminstei Oxford wnll 
be visited by roatl on July 18, opportunity being 
afPord©<l for the inspection of the Bodleian Library, 
tlie colleges and tlie chemical laboratories On 
Sunilav, July ZH, Canadian and American visitors 
will leave for their tour of the Midlands, the Lake 
Distiict, and Scotland Ariangementa will be made 
for those who so desire to attorn 1 morning service at 
St Paul’s Cathedral, whilst the afternoon will bo 
occupied by visits to Hampton Court or to the Zoo¬ 
logical tJardena Throughout the week there will be 
an exhibition of chemical plant and research instru¬ 
ments at the Central Hall, Westminster Applica¬ 
tions for participation m the celebrations, with the 
apprcjpriate fees, will be accepted until Jime 30 The 
office of the Society of Chemical Industry is at 46 
Finsbury Square, London, E C 2 

Mhfb Sophie Botchabskv and Anna Foermger m 
a short letter on page 856 of this issue describe some 
photographic effects of vitamins A and B observed by 
them It has been suggested by several observers that 
certain substances give off radiations to which 
biological activity may be ascribed , thus Kugdmaas 
and McQuame {Science, vol 60, p 274 , 1924) found 
that when cod liver oil was made alkaline and oxy¬ 
genated It affected an air tight photographic plate 
through a quartz window workers failed tn 

confirm this result Drummond and Webster fNATtrra* 
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(Tol 115» p 837 f 192ft) Btate that many Bubfttanoes 
indergomg autoxidation wiU fog a plate, vapour 
i>eing givea off They suggest that m Kugelmaes 
uid MoQuame's expenmenta the plate was not m an 
wr-tight contamer, or alternatively that the fogging 
Mras due to the fused quartz emitting a phosphorescence 
Daniels and Fosbmder ((Science, Sept 18,1926, p 266) 
repeated Kugelniass and MoQuame's expenmenta 
emd were unable to confinn them Peacock found 
that cod liver oil became fluorescent on exposure to 
A bright light and that there was possibly some re¬ 
lationship between its vitamin A activity and fluor 
Dsoent power but none between the latter and its 
vitamin D content (Lancet^ vol 2, p 328, 1926, 

and also Samson Wright, J Physiol vol 61, p 36) 
More recently Hugounenq and Couture (Gompt rend . 
vol 188, p 349 , 1929) found that cholesterol ob 
tamed from cod liver oil darkened a photographic 
plate when in contact with it or separated by a 
quartz (but not a gleiss) plate 

On June 1 the aurv^ey ship, H M S Challenger^ 
built by the Admiralty for the Ministry of Agri 
culture and Fisheries, was floated out of dock at 
Chatham The ceremony was j>erformed by Miss 
Addison, daughter of the Mmister of Agriculture and 
Fisheries The construction of tlua ship is the out 
come of an mtonm report of the Fisheries Committee 
of the Economic Advisory Council, which recommended 
that His Majesty’s Government should imdertake an 
organised search for new fishing grounds The ship, 
which has been specially constructed for exploratory 
work m northern waters, is an oil burning vessel, 
220 ft m overall length, having a displacement of 
1400 tons and a sea endurance of 9600 miles The 
Hydrographic Department of the Admiralty will 
undertake the survey work, and it is hoped that 
important new fishing grounds will b© discovered 
and charted Tho name Challenger has very appro 
pnately been chosen for the ship, to poipetuate the 
memory and the traditions of the famous voyage 
of H M S Challenger in the years 1872-1876 That 
voyage is justly regarded as having laid the foiinda 
tions of scientific research at sea Although the new 
slup 18 not expected or intended to cewry out, like her 
famous predecessor, a circumnavigation of the world, 
anyhow at present, and her immediate objective may 
make less appeal to the imagination, she starts with 
enormous advantages m the form of the most up to 
date equipment for scientific research, and may be 
counted on to maintain the high traditions associated 
with her name 

Mb A CouBTAUui’s oun account of lus five 
months’ stay alone on the Greenland ice cap was 
published m the Times of May 29 The party that 
arrived at the station to relieve the occupants in 
December was faced with the alternatives of abandon 
tag the station or leaving only one man, since the 
supplies of food and fuel were not sufficient for 
more Mr Courtauld then offered to stay alone The 
station was a tent, ten feet m diameter, with double 
walls and covered with snow, through which a metal 
ventilator protruded Two snow houses r^chad by 

No 3214, Vol 127] 


a snow tunnel contained stores, and an outer snow 
wall enclosed the whole Until March, all went well 
in spite of heavy winds and frequent gales, but on 
March 21 the station was completely snowed up, and 
from then until the relief on May 6, Mr Courtauld was 
unable to leave the tent, in which he lived in darkness, 
without even sufficient light to see what he was eating 
Observations, of course, had to cease when he was 
cut off from his instruments Mr Courtauld notes 
that the t©mperatur© in January was not very low, 
and that on one occasion it rose to 20'' F By the end 
of February colder and finer weather set in Fifty 
degrees below zero was fiequently observed The 
lowest tomt>eratiire recoided was 64*^ below zero 
The strong winds were geiioially from the north west 
The station was so completely burie<l that Mi Wat¬ 
kins’ relief paity found it onl\ by the remains of its 
flag and its ventilator shaft projecting aliove a uniform 
plain of snow 

The Very Rev Dr W K Inge, Dean of bt Paul’s, 
delivered a Friday evening discourse at the Royal 
Institution on May 29 on The Future of the Human 
Race ” Dr Inge described m outline the England 
of a thousand years hence as he would like to see it 
The population has been stabilised at about twenty 
millions, and certificates of bodily and mental fitness 
are required of would be parents London remains as 
a large city, but the majority of the people live m 
villages and small towns Mental and physical tests 
foim a regular part of school and university traimng, 
and the results, with family histones, are registered 
Physical |>erfection confers the £)re«tige now given to 
social position Most nations are nearly self support 
mg and food is cheap and abundant There are no 
wars and the functions of the central government 
aie almost nominal There are no oppoitumties for 
making laige fortunes, and indeed there is no longer 
any motive for living pretentiously Hours of labour 
are short, but serious hobbies are one ouragwl Broad 
casting has partly su|wrseded loctuies and concerts, 
and air travel has much extende^l, so that intercourse 
with foreign people is (sasy Di Inge wamwl us, 
howevei, that civilisation contains the seoils of its own 
dissolution Physical evolution seems to have come 
to a standstill While the human biain was very 
immature, man began to use tools, and, if we do not 
take care, we aio in grave danger of becoming para 
sites of our tools 

In his Ludwig Mond lecture at tho University of 
Manchester on May 19, Prof William McDougall 
directed attention to the laggard progress m the bio 
logical sciences os compared with the rapid rate at 
which physical science hod progressed since Galileo 
Psychology, economics, political science, jurisprudence, 
sociology rosily mark gaps m our knowledge or fields 
of possible sciences that have as yet scarcely begun to 
take shape or being These regions, m which chaos 
still reigns, must be reduced to order if our civilisation 
IS to endure The responsibility for the backward¬ 
ness of the human sciences was apportioned by Prof 
McDougall partly to the opposition of the churches, 
which he asserted still laigely shape and control oui 
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iiniversitieci, to biological studies, which revealed man 
aa a part of Nature, and to studies of hie beliefs, 
superstitions, and customs, and partly to the general 
acceptance of the mechanistic theory The discoveries 
of physical science have multipbed mankind and 
added immensely to the delicacy, intimacy, and im¬ 
portance of relations between men and groups, but 
have given no giudance in the handling of the new 
complexities Prof McDougall considers that only 
the biological, and especially the social sciences 
foimded on biology, can save us from the grave dis 
order and chaos that threaten us Social sciences 
must be ax lively developed into real sciences, and a 
science of human nature must be created Our most 
powerful mtellects should be xhverted from physical 
sciences into research on the biological, human, and 
social Bcionces, the attack being concentrated first 
upon anthropology, and an attempt should then be 
made to build the serial scientes—especially the 
science of economics on the results of such anthropo 
logical research 

The progress report issued by the Radiostat 
Corporation is of value, as it shows that (onsiderable 
advances have been mmie in the development of 
Dr Robmson^s mvcntion To the general public the 
* Stenodo Radiostat' wireless receiving set will be of 
great mterest, as it piovides an instrument of high 
selectivity which will permit the hearing of broarl 
costing stations the wavelengths of which arc ver^r 
close together When put on the market, it will pro 
vide a means of largely increasing the number of 
stations receivable with gooil quality and without 
interference m a given locality Under the broad 
castmg Hchemo adopted m Ruropc, the number of 
channels available between 200 and 560 metres is 
approximately a huiuirod, but the number of stations 
actually in use ih greatly m excess of tins The dilfi- 
cuUies arising from interference aie surmounted to 
a certain extent by assigning eertain channels to 
groups of stations all working upon the same fro 
quency In tho United btates, wheie there are far 
more broadcasting stations than m Euro])e, group 
working is only a partial remedy It has been found 
necessary, m addition to groupmg stations, to assign 
to each certain hours during which it is allowed to be 
in operation The rapid uu^rease m tho number of 
high power stations, botli at homo and abroad, is 
mtroducing still further complications These stations 
have a considerable ‘ spread ’ at slioit and medium 
ranges A receiving set designed for a nme kilocycle 
selectivity may be completely paralysed if it is oper 
ated within twenty miles of stations like Brockman’s 
Park, Daventry, or Moorside Edge The owner of a 
large an<l exjiensive set of the older type will probably 
find, when the projected nine high powered trans 
mitters are workmg in Great Britain, that possibly 
Rome and Stockliolm will be the only foreign stations 
that will bo heard without interference 

Tj^ third annual general meetmg of the British 
Society for International Bibliography was held m 
the Science Museum, South Kensington, on April 16 
The Society exists to promote the study of biblio¬ 
graphical methods and the classification of in forma 
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lion , to secure mtemational unity of bibliographica 
procedure and classification ; and to foster the forma 
tion of comparative and specialist bibhogreiphies o\ 
recorded mformation The Society is partioulorlj 
interested in facihtatmg the adoption of the Umversa 
Decimal Classification of the Institut Internationa 
de Bibliographie, Palais Mondial, Brussels, of whiol 
Institut the Society is the British National Section 
This system of classifying books and articles in penodi 
cal literature has been referred to in previous isauec 
of Natube Durmg the past year the Society ha^ 
enjoyed very close relations with the Association oJ 
Special Libraries and Information Bureaux, and a 
Joint Committee of the two institutions is actively 
promoting tlie adoption of the Universal Classification 
The membership of the Society includes represen tail ve« 
of most of the special laed branches of pure and applied 
science Ordinary meetings are held from time to 
time, but tho Society makes a special feature of assist< 
mg members by personal contact and correspondence 
m any problems of index mg literature with which 
they are concemeil Particulars may be obtained 
from tho Secretary, British Society for International 
BibhograjJiy, S< lence Library, Science Museum, 
South Kensington, S W 7 

It is annoiuice<i in AS'crencc for May 16 that the 
American Assoc lation for the Advancement of Science, 
and about twenty five other scientific societies, 
will hold scientific sesamns at Pasadena on June 
16-20 This will be the eighty eighth meeting of the 
Association and the first of a new senes of annual 
summer meetings The meeting will be under the 
presidency of Prof Franz Boas, of Columbia Uni 
versity, who is known for his contributions to anihro 
pology, and m his honour a special symposium on 
‘ The Antiquity ot Mon ’ has been arranged Prof 
Boos s jiresidential address will be on “ Race and 
Progress ” On June 17, Dr Arthui Day, director of 
tho Geophysical Laboratory of the Carnegie Institu¬ 
tion of Wosliington, will speak on “ The Present Status 
of Seismology”, on June 18, Dr C A Board, the 
histoiian will speak on “Scientists and History”, 
and on June 19, a symposium on “ The Impact of 
Science upon Civilisation, Past, Present, and Future ”, 
will be held Another interesting symposium has 
boon planned on “Oceanographic Problems”, and 
will be conducted by Dr T Wayland Vaughan A 
special session of the zoologists and biologists m 
honour of a former president of the Asociation, Dr 
David btarr Jordan, who haa just celebrated his 
eightieth birthday, has been arranged 

The Annual Report for 1929-30 of the Scottish 
Marine Biological Asscxuation shows the laboratory of 
the Millport Marine Station to be m a flourishing con¬ 
dition So much have its activities increased that 
more accommodation will almost certainly be reqmred 
m the near future Already four new tanks for live 
specimens have been added and more space has been 
made available for storage Much good work has been 
done, a^ is shown by the list of published wc^rk Miss 
S M Marshall and A P Orr have continued their re¬ 
searches m diatoms, studying for another year the 
spring increase in Loch Striven H B Moore has been 
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mveetigatmg the Bern mud in the Clyde sea area, with 
important results, and B G NeiU has completed and 
published a paper on the habits and feeding mechan 
isme of the polyohfiete NepJUhys coca Dr J A 
Cranston and Dr B Lloyd have isolated one of the 
denitrifying bactena from the Clyde sea area, the 
cultural characters of which do not conform entirely 
with those of any known species This has been 
studied in detail and a type culture has been lodged 
with the National Collection of Type Cultures at the 
Lister Institute Researches have also been meule on 
the spat fall and rate of growth in certain mollueca, and 
shore surveys have been continued Vacation courses 
for students are steadily growing in imx>ortance, and 
demonstrations or addresses have been given by the 
staff to classes and parties from various organisations 
A PROPOSAL for the institution of national parks in 
Africa for the jireservation of wild life is made by 
Major R W G Kingston m a paper in the Geogrrap/ncai 
JoumcU for May The spread of cultivation, the 
demands of trade, and the activities of the sports 
man are seriously depleting the fauna Several largo 
animals have been exterminated by human agency 
They include the bJaubok, the quagga, and Burcheirs 
zebra The white rhinoceros, the gorilla, the nyala, 
and Grevy’s zebra are on the verge of extinction 
Game reserves, of which several exist in Afnca, aro 
useful but not entirely effective, because they have 
not a permanent status At present there are only 
two areas that have the status of national parks 
These are the Kruger National Park in the Transvaal 
and the Parc National Albert m the Belgian Congo 
Major Kingston outlines a sclieme of rune other 
national parks These are (1) South Central park, 
including the Kasungu game rescJ've in Nyosaland , 
(2) Nyala park, two small areas m the south of Nyasa 
land which are both reserves , (3) Selous park, now 
the Selous game reserve of Tanganyika, especially for 
the preservation of the elephant, (4) Serengeti park, 
to the south oast of Victoria Nyanza, which would 
shelter many species of grassland animals , (5) Kih 
manjaro park, at present a game reserve, (6) Kenya 
park, to the south east of Lake Rudolf, (7) Bongo 
park, on the Aberdare mountains north west of 
Nairobi, (8) Bunyoro Gulu park, now a reserve, on 
the north east of Lake Albert, around the Victoria 
Nile, and (9) Gorilla park, in the Kivu district, for the 
preservation of the gorilla 

The Animal Year Book," vol 1, 1931, is a work 
of information and of reference issued by the Univer¬ 
sity of London Animal Welfare Society, the object of 
which is the furtherance of a “ proper understanding 
of the right relationship between man and the lower 
animals " It contains an excellent summary of the 
law of Great Britain relative to cruelty to animals, 
a senes of sliort notices of the state of animal welfare 
m some foreign countries, and useful articles upon 
vanous aspects of the cruelty problem Occasionally 
there is a tendency to push propaganda at the expense 
of truth, as when the suffering of trapped fur animals 
18 stated to be roughly comparable to crucifixion 
(p 90), or when the snanng and trapping of rabbits 
are said to be on a par with the medieval torture of 
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human beings (p 104), but such statements are 
exceptional, and the definite aim of the Society to 
deal with the prevention of cruelty in a reasonable 
way will commend itself to many sympathisers In 
one of the book reviews—a special feature of the 
Year Book—reference is made to recently invented, 
and presumably effective, Inunane rat traps {p 162) 
May wo suggest that the illustration and description 
of such implements would make a most informative 
and useful apjiendix to such a work ew this 

The intro^luction of the fur bearing musquash to 
Scotland for breeding purposes, and the subsequent 
escape from captivity of some of the einimals, may 
have serious consequences T M Munro states, in the 
i^coUtah Naturalist for May, that in thi ee different areas 
musquash have escaped and have made themselves at 
homo m the open Indeed, in one area, near the banks 
of the Allan, as many as sixteen musquash * houses ' 
were m existence, until floods in 1929 washed most of 
them away Other localities arc at Thornhill, Dum¬ 
fries, and on the Borvie water m Angus , but the 
present writer faileil to trace any wild mustpiash m 
the latter district during a recent visit The risk of the 
introduction is that the creature may find the climate 
congenial and may spread, to the destruction of river 
embankments and crops On the other hand, it may 
find it diflicult sunpl> to keep up the standard 
numbers We cannot tell , but it is wise m such a 
case to err on the safe side 

The preservation of photographs of scenery and of 
natural history events has become an acknowledged 
part of the business of the great museums, and such 
collections may become invaluable for reference m the 
future But their present value also is often very 
great What could be more informative m its own 
line than the senes of photographs pubhslied in the 
Natural History Magazine for April, illustrating the 
shelters and beds built by gonllas for their nocturnal 
rest ? Few people have seen tliese simple structures 
and photographs of them are real additions to Hcientifio 
knowledge Tlie pictures form part of an album of 
enlargements of photographs taken m the Bennga 
mountains, north east of Lake Kivu, by Mr Manus 
Maxwell, and they were pre8onte<l by him to the De 
partment of Zoology of tho British Museum (Natural 
History) 

The conquest of a fatal disease, leukaoima, appears 
to be withm sight Tins disease is nob common, 
though every hospital of any size is likely to have 
at least a cose or two eveiy year , it is characterised 
by an enormous increase ui the leucocytes or white 
corpuscles of the blood According to a recent 
Daily Science News Bulletin issutnl by Science Service, 
Washington, DC, Dr Huepei and Miss Mary 
Russell, working in the Cancer Research Laboratory 
of the University of Pennsylvania, have grown the 
leukasmic leucocytes m tissue culture outside the 
body, and treating rabbits with these cultures a 
serum is obtained which inhibits the increase of 
white cells in mtro and also in the body One human 
case of the disease has been treated with this ‘ onti* 
leukffimic ’ serum, with remarkable improvement 
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Thb report of the Inah Radium Ckimmittee for 1930 
was presented before a meeting of the Hoyed Dubim 
Society held on April 28 The recent purchase of 
an additional half gram of radium has rendered pos 
Bible a large increase m the amount of radon avail 
able, with a consequent mcroase m the number of 
patients treated The death of Dr W Stevenson, 
who was one of the pioneers of radium treatment, has, 
Jiowevor, prevented the publication of hia report on 
several hundred patients who were treated by hun m 
1930 Repiorts by other users give pcu’ticulara of the 
treatment of 311 malignant and 44 non^malignant 
cases Jn many cases highly satisfactory results were 
obtained Tlie difficulty of obtaining any information 
as to the state of patients who have returned to their 
homes in the country after treatment in Dublin 
hospitals presents, however, a serious problem 

Referring to the population problem of Tyneside, 
we suggested (Nature of May 16, p 756) that the 
Situation might possibly l>e readjusted by revival of 
local mdustries instead of by loss of piopulation In 
this connexion, it is of interest to loam that the 
Department of Kconoinics of Armstrong College, 
University of Durham, has undertaken, at the request 
of the Government, on economic survey of the in 
dustnes of tho north ecist coast of England The 
purposes of this research are to examine the existmg 
UKtuHtnes of the area and to dotermme whether any 
of them are over again likely to employ the same 
amount of labour as m tho past, and to uiquire mto 
the possibilities of establishing new mdustnea to 
absorb surplus labour The conclusions amve<l at 
will bo put before tho Council of Armstrong College 
towards the end of the year and forwarded to the 
Government The Universities of Glasgow, Man¬ 
chester, and Wales (C^ardiff) have been asked to coii 
duct similar surveys of thoir areas 

The eighty fourth annual mooting of the Palaeonto 
graphical Society was held at Burlington House, 
London, on May 29, Dr F A Bather, president, being 
in tlifi chair Tlie annual rojiort reconled the pub 
lication of uistalmonts of the monographs on Coralhan 
Lamellibranch 1 a, Gault ammonites, Palieozoic Astero 
zoa, and maoiurous Ciustaeea It also announced 
the comi>letion of the inacrurous Crustacea in the next 
annual volume, and the publication of a second supple 
ment to Girvan Tnlobites Pi of P G H Boswell, 
Prof H L Hawkins Dr C* J Stubblefield, and Mr 
W F vSwinton were olecte<l new members of council, 
and Dr F A Bather, Mr Robert S Hemes, and 
Sir A Smith Woodwanl were le elected president, 
treasurei, and secretary respectively The president 
delivered a brief address on phylugeny and classifioa 
tion, during which he expressed doubts as to the value 
of a classification based on phylogeny 

The Thomas Young Oration of the Optical Society 
will be delivered at the Imperial College of Science and 
Technology, South Kensington, on Thursday, June 
1 l,*Sifc 8 PJW , by Sir John Parsons, who will take as hig 
subject “ Young’s Theory of Colour Vision ” 

The Huxley Memorial Lecture, 1932, of the Imperial 
College of Science and Technology will be delivered by 

No.3214, VoL 127] 


Mr. Aldoua Huxley, on Huxley as a Literary Mao m 
the Royal College of Soienoe, Inhibition Road, S W 7, 
on Wednesday, May 4, 1932, at 6 30 p ac 

At the anniversary meeting of the Linnean Society 
of London held on Thursday, May 28, the following 
officers were elected — President Prof F E Weiss; 
Treasurer Mr Francis Druce, Secretaries Mr 
John Ramsbottom (Botany) and Lieut Col John 
Stephenson (Zoology) The Linnean Gold Medal was 
awarded to Prof Karl Ritter von Goebel 

At the spnng con\ ocation on May 6, the doctorate 
of laws was conferred by Queen’s University, Kingston, 
Ont , Canada, on Dr H T Gussow, Dominion Botan¬ 
ist and (.^hief of the Phytopathological Service of the 
Dominion of Canada Dr Gussow has also been 
honoure<i by being elected a fellow of the Royal 
Society of Canada 

Prof (’ H Desch has been appointed super¬ 
intendent of the Metallurgy Department of the 
National Physical Laboratory, m succession to Dr W 
Rosenhain Prof De«ch is at present professor of 
metallurgy, and Dean of the Faculty, m the University 
of Sheffield, and was formerly professor of metallurgy 
ill the Royal I'erhnical College, Glasgow He is a 
past president of the laraday Society and of Sec¬ 
tion B (Chemistry) of the British Association Prof 
Desch will not take up his new appointment until 
February 1932, as he hatl previously accepted an 
invitation from Cornell University to give a course 
of lectures there dunng the winter session of 1931-32 

The following appointments have recently been 
made by the Governing Body to the staff of tho Lister 
Institute of Preventive Motlicme Dr A Fehx (re¬ 
search fellow in bacteriology), to be assistant in the 
Department of Bacteriology , Dr J M Gulland 
(University demonstrator in chemistry at the Univer¬ 
sity of Oxford), to be first assistant in the Department 
of Biochemistry in succession to Dr R Robison, who 
became head of the department on Jon 1 last, Mar¬ 
jorie G Macfarlane (Cainegio research fellow), to be 
temjiorary assistant in the Department of Biochem¬ 
ist ly, and Ad^le H Rosenheim (Grocers’ Company 
research student), attached to the same department, 
Douglas McClean (research fellow m bacteriology), 
to be assistant bacteriologist in the Department 
for the Projiaration and Study of Antitoxic Sera, Els- 
tree, Hester M Jackson, to be temporary ewisistant 
in the Division of Nutrition , Dr G P Wnght, to be 
research fellow in experimental pathology 

We have received from Messrs James Swift and 
Son, Ltd , 81 Tottenham Court Rood, W 1, their new 
catalogues of petrological microscopes and acoee- 
sones for the petrological microscope The former 
lists instruments of varying degrees of complexity, 
from the * Pnmex * designed to meet the requu«- 
ments of the student to the * Dick ’ and * Graham- \ 
Dick’ instruments adapted to the needs of the 
advanced worker. In all the models, the fine adjust¬ 
ment with single milled head at the book has been 
reiamed, but one actuated by lateral milled heads 
will be Bui^Ued if desired A stereoscopic bmooular 
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on the Stephenson pnnoiple ib also m the catalogue 
Of aooessones, we note a senes of micrometers and 
Shand*s recording miorometor, gomometers of vanous 
types and complexity, and drawmg and illuminating 
apparatus 

A LIST (No 16) of nearly 600 second hand books of 
zoological, botanical, and horticultural interest has just 
been issued by Mr J H Knowles, 92 Solon Rood, 
S W2 

A SHORT list (“ Penodica **, Supplement 1) of scion 
tifio periodicals offered for sale by W Dawson and Sons, 
Ltd , Pilgnm Street, E C 4, has just reached us It 
should be of interest to anyone wishing to odd to their 
Hciontifio library or to complete imperfect sets of 
periodicals 

Applications arc luvitod for the following ajipomt 
merits, on or befoi o the dates mentionefJ —A technical 
administrative officer under the Leeds Education 
Committee, for secondary and higher education— 
The Director of Education, CalverJcy Street, Leeds 
(June 10) A lecturer in the depaHment of buiUl 
mg of the Birmingham Centra) Technical College 
- The PnnnpaJ, Central Twlinical College. Burning 
ham (June 12) A full tune toachei of electrical 
eiigmeonng subjects and chemistry at tlie Kingston 
upon TbarneH Junior Technical School~*Tho Piincipal 
Technical College, Kingston upon Thames (June 13) 
A head of the boot and shoo department of the 
County Toehnical College, Stafford—The Clerk to 
the (iovemois. County E<lucation Olfioos, Stafford 
(Juno 20) A head of tlie department of industrial 
administration of the Manchest-or Manic ifial College 
of Technology —The Registrar, College of Tecli 


nology, Manchester (Jime 22) A headmaster of 
the Exeter Junior Technical School—The Secretary 
for Education, 39 Southemlmy West, Exeter (Jime 
22) A temporary prim ipal technical assistant in the 
Shellfish Services staff of the Fishones Department 
of the Ministry of Agriculture and Fisheries—The 
Secretary, Ministry of Agriculture and hishenes, 10 
Whitehall Place, SWl (June 22) A lecturer m 
economics m the Durham Colleges—The Secretary 
to the Council of the Durham Colleges, 38 North 
Bailey, Durham (June 23) Assistant locturers 
in geology and mathematics in the Uruvei-sity of 
Sheffield—The Registrar, Cniversity, Sheffield (June 
24) A gas rc^search Reidiation, Ltd follow, at the 
Imperial CcJlogo of Hriente and Technology—Tlie 
Registrar, Impellal College of Science and Tech 
nology, South Kensington, S W 7 (June 26) Junior 
lecturers in, respective!v vertebrate einbiyologv and 
cytology m the Univemity of Edinburgli—^The See re 
taiy to the University, Edinburgh (June 26) A 
laboratory steward m tlu physics <lepartment of the 
Imperial College of Science ami Technologv—The 
Secretary, Imperial College of Sneaco and Toehiiology, 
South Kensington, S W 7 (June 30) A research 
student in bicxsheinistry at the Lister Trintitute—-The 
Secretary, Lister Instituto Chelsea Bridge Road, 
SWl (July 1) A loctumr m chemistiy and botany 
at theStudloy Horticultural and Agniultuial College 
for Women- The Prmi ipal Studley C ’ollcge, Warw lek 
shim A young master for science and mathematics 
at the BeaconHill School—Beitiand and Dora Russell, 
Halting, Petershold A senior science master at St 
Lawrence College, Ramsgate—The Headmaster, St 
Lawrence College, Ramsgate 


Our Astronomical Column 


Calendar Reform - The Scientific American for June 
contains an article by G Eeietmun strongly aiivoi ating 
the adoption of a year of thirteen months with 28 days 
in each, and an extra day at the end, not to reckon as 
a weekday , in leap year there would be a secoml 
extra day, which would be placed at the emi of the 
sixth month , each month would always begin with 
a Sunday There is no question that such a calendar 
would be convenient to such astronomei’s as have 
occasion frequently to reckon the interval in days 
between given dates , the want of system m the 
lengths of our present months, and the position of the 
leap day at the entl of the second month, instead of 
the end of the year, are serious drawbacks But the 
interruption of the regular sequence of weeks, which 
have now been running without a break for some throe 
thousand years, excites the antagonism of a number 
of people Some of these (the Jews, and also many 
Chnstians) accept the week os of divine institution, 
with which it is unlawful to tamper ; others, without 
these Boruples, still feel that it is useful to maintain a 
tune-uoit that, unhke all others, has proceeded m an 
absolutely invariable manner since what may bo calle<l 
/he dawn of history This view found strong support 
fct the meeting of the Jnteiiiational Astronomical 
Union at Rome in 1922 , and it is unlikely that there 
viU be, at least m the near future, sufficient consensus 
>f opinion to enable the scheme described above to be 
earned through 

Ml Eastman outlines a second scheme, which does 
loA interfere with the week , this makes an ordinary 
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year exactly 52 weeks, and insci ts an extra week eveiy 
fifth >ear (with ociasjonal variations akin to the 
Gregorian centennial year regulations) The fact of 
making some years a week longer than others would 
however, involve difficulties m the legulation of 
salaiies the vanation of the equinoxes and solstices 
by a week would also give trouble iii meteoiology 

To sum up every scheme involves so many con 
troversial points that it is unlikely that an;y change 
will be macle unless the calendar ref omit rs confine then 
demands to moio moderat-c^ limits 

Light Variation of c Aurigae - Tins star is of special 
mterest from the great length of its echjises (assuming, 
as 18 usually done, that the light variation anses m 
this manner) Aslr Nach 57K4 contains a senes of 
observations made at Bologna Observatory by Dr 
L Jacchia The following are his dates for the 
phases l^ginnmg of eclipse. May 13, 1928 , bogmning 
of stationary muiimum, Oct 22, 1928 , middle of 
eclipse, April 26, 1929, end of stationary mmimuin, 
Oot 26, 1929 , end of ochpso, April 15, 1930 The 
hght-variation mchides secondary waves, their proa 
ence being confirmed by M Gussow, using a photo¬ 
electric cell, as a result of them, the increase of light 
was slower than the decrease The mean magnitude 
at maximum is given as 3 23 , at mmimum, 3 88 
The extreme points on the light curve are 3 13 and 
8 94 ITve stars m Auriga and Perseus, of magni¬ 
tudes between 2 72 and 4 78 (Harvard) were used as 
compeuison stars 
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Research Items. 


Roman Pottery Kilns in Yorkshire —Tlie investiga¬ 
tion of a Roman pottery kiln Bite at Ihrolam Farrn, 
near Holnoo on hpalding w recorded in the Transac 
horiH of the TOast Yorkshire Antiquarian Society, vt>] 

27 pt 1 by Mr T Shoppanl and Mr P Colder 
The site is a mound, about a hundrofi feet m (irciun 
Ference aiul about six feet above ground love), ton 
ustmg almost entirely of wood ash and sherds Near 
the centre is a mass of puddled clay forming a mtiund 

14 ft by 7 ft stratified into clearly inarkecJ layers by 
l>ands of bla( k ash and shords, representing successive 
occupations nr reconstructions On the west end of 
this are two loughly constructed kilns, 3 ft 6 in and 
2 ft 7 in m diameter respectively which were fo<l 
from tfie same stokehole They were constructed on 
the oven floor of an earlier and larger kiln which was 
itself siiperimposCHl on another This larger kiln has 
been almost completely preserved It differs from the 
usual tvi>« small Roman iiottery kiln only in certain 
paitioulai’s No pit was oxcavat^ed, but a mass of 
puddled cla> was dumped on the floor of the kilti, 
and fiom tins tlie later kiln was fashioned 1 he flotir 
was HUpport^sl on pillars which divideil the furnace 
into three The pottery, with the single exception 
of a Samian slierd, is of the Yoikshire coast Signal 
Station tvi>o of tho last part of the fourth century , ! 
but as the bulk of the pottery is earlier than that of 
Runt( Iiffe or Sc arborough, the most probable date is 
tlio latei half of tho third century 

Blood Standards for Indians Tn tlie c ourse of study 
of aniemia in the Romhay Piesidenoy, it was realised 
that no normal Htandardw for Indians aio available 
with which pathoh)gif4ii findings can he coinpareci 
Even accepted lOiiropean standaids are found to 
present consideiuble variations in ditleient text books 
Mnjoi Sokhoy and his assistants have therefore 
examined 121 liealtliy young Indian men and 101 
women living m llomhay by approved methods and 
with Hpocially standnidisod apparatus (Report of tho 
Haffkine Institute for tho year 1929 p 26, Bombay, 
1931) The follov^ing aveiages have been obtained 

Men W omen 

Red roll counts, inillions j>er cubic min 5 11 4 47 

Hh inoglobm—grams jn^r KM) i c of 

blood 15 10 12 99 

\ olumc of cells, c f jjor lOO c c of 

blood 4172 30 27 

Isolation of Sexes in Bird Movements--In a short 
ia]icr 111 tho NatuniURt (May 1931, p 145), Noble 
lollin IS able to confirm the statement that as a rule 
female birds form the vanguard in migration, and that 
tlio males show a tendency to lag behind The result 

15 the more interesting because it has been found 
amongst buds in which the sexes cannot ho de 
terminod bv examination m tho hold Birds were 
collected at random in tlie neighbourhood of South 
Shields and gioujied themselves in a senes of six com 
mon land binds and seven waders and sea birds, a mixed 
bag of migiantfl and partial migrants Tho sex was 
dete/mmeej dissection On tho whole, the results 
rcwealeci by the two sets of records are very consistent 
It would appear' that during late autumn (October and 
November) the stock of birds is proclommantly female, 
whereevs m the winter (Docomber and January) it is 
pr^lominantly male The curv^e in which the results 
oMl expressetl illustrates the instability of the bird 
population of an area during autiunn and winter, and 
this IS apparently due to sexual dimorphism m the 
migratory movement 
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Golgi Bodies and Yolk —Allahabad Univei*sity 
btudies, vol 6, pt 2 (Science Section), 1030, contains 
contiibutions fiom the Departments of Zoology, 
Chemistry, Botany, and Mathematics Five of the 
seven zoological papers are on the tology of oogeneais 
respectively of toi*tc>iHes, the gecko, PiUi {a})ple snail), 
frogs and toads, and hshos In the toitoiae, fatty 
j^olk 18 formed directly and induectly by Golgi bodies 
while albuminous volk is foi-med either by direct 
metamoq>hoHi8 of mitochondria into a yolk body 
or by other activity of the mitochondria , nucleolar 
extiusions take no part in the formation of yolk In 
the gecko the Golgi bodies ‘ appear to play no part 
whatever in vitellogenesis ” In rila^ the Golgi bcxiiea 
coritiibute directly or indirectly to tlie formation of 
fatty volk spheres , later the mitochondria multiply 
lapidly, swell, and give nso to true yolk spheres by 
a piocesa of direct motarnorphosis In the fiogs and 
toacls, the Golgi bodies appear to take part in the 
foimation of fatty volk, though whethei by dir€)ct 
inetarnoi phosiH was not determined The true yolk 
IS h>nnml by the metamorphosis of mi toe hondria 
In tho tiftli jiajH I IS des< nbed the infiltration of Golgi 
bodies, either in big lumps or as is more fierpient, 
m the fonn of gianular boihes ”, from tho folia ular 
Gi>ithelium through tho zona radiata into the oocyto 
of tho fishes Sfttcobranchus Jossths and Oph\C(^phalu8 
puricMus 

Hard Fibre Production within the Empire —An 
intoiestmg lecture upon this subjoit bv Mi Alfretl 
Wiggleswoith IS repioduied in the Journal of the 
Royal Society of Arts, vol 79, No 4087, Mar 20, 
with an abstract of the mtertsting discussion that 
followed the lecture The hard fibies leferrod to 
occur in tho loaves of monocotyledons, and for many 
])ui poses they ate now being exploited, at tho expense 
of the fibre from tho innci fibious bark of dicotyle 
donom plants such as flax and hemp Ihoy include 
New Zealand flax, Phortnium ienax, PurcrvLCt gtgantea 
(mainly ex|>ortod fiom Mauritius), and Agave uintnla 
in every case, tho successful introiluctiori of such a 
hard fibre depends upon the development of methods 
for tho separation of the comparatively small amount 
of fibre from the tough leafy tissues , and the rapid 
development in recent years of the hard fibre tnwie 
IS vezy largely due to the success with which the 
noblem of the lai-ge scale extiaction of sisal fibre has 
loen attacked Sisal has long been (ultivatwi in 
Mexico, but m 1830 Mr Perrine tranH|M>rtcd suckers 
to Florida From the Florida plants, by vegetative 
propagation piactically the whole area now under 
Hisal fiutside Mexico, in East Africa, Dut( h East 
Imlies, etc , has been suppliotl Mr Wiggleswoilh 
points out that there is ample loom for scientific study 
of the breeding, cultiv ation, and methods of extrfiwjtion, 
purification, and gra<ling of all these fibies One }x)int 
of great interest is that the aisal fibre has a larger cell 
lumen than the Mamla fibre (from Mtuta textdis) and 
Mr Wigglesworth thinks that this explains why sisal 
absorbs more water — and more rapidly — than 
Manila fibre The Bulletin of tlie Impenal Institute, 
vol 29, No 1, 1931, contains a report of the effect 
of sea-water on the sti-ength and durability of sisal 
liemp in com]>anson with Manila Three senes of 
trials have been completed and the results affonf 
clear evidence that East Afncan sinal lias satisfactory 
tlurability in sea water 

The Wilberforce Radium Occurrence —Under this 
title, H S Spenco and R K Camfichan have recently 
described the richest deposit of radium ore yet found 
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m Ceuiada (Dept of Mines, Canada Investigations of 
Sdxntral Resources and the Mining Industry, 1929^ 
Ottawa, 1930, pp 1 23) The ore consists of uraiiinito 
disseminated in large crystals and aggregates through 
Itnnps and long miarohtie pockets of calcite and 
fluonte. with subsidiary apatite, occurring in a syenite 
pegmatite, which itself contains targe pockets lineil 
with felspar crystals The uraninite l>earing ‘ lead * 
IS considered to be at least 100 ft long t)y 6 12 ft 
wide Tests tin a carload of ore showed that 1 gm 
of radium would be recoverable from the concentrates 
separated from 3422 tons of ore This result, and 
the development work earned out m the fieUl, sug 
gosts that the occurrence has commercial possibilities 
An analysis by Ellsworth of the uraninite shows 
UjOg, 61 64 per cent, ThOj 13 16 per < ent , and 
PbO, 11 05 per cent, corresponding to an age of more 
than 1200 million years It is of interest to record 
that, according to reports recently published in 
Montreal, pitchblende deposits have been found at 
Echo Bay on (Ireat Bear Lake, 750 miles by river 
navigation from the railheofl at Waterways, Alberta 


A Survey of Niagara Falls A phototopographical 
survey of Niagara Falls was came<i out in 1927 by the 
(.Seological Survey of f^anada, and is fully doscnlietl 
})y Mr W H Boyd m Memoir 164 of the (Geological 
Survey Work on the American Fall was tom 
purati\ely easy since, owing to the small volume of 
water, the rock trest is visible fnirn end to end In 
the Horseshoe Fall, however, the central part is tom 
plot el v covered and offers no jiGints of identifitAtion 
To overcome tins difficulty, three cameras, one at each 
of three stations, were exposed simultaneously Thus 
the appearance of the water along the width of the 
crest was revealetl at the same instant from oacli of 
tlIIee stations It was found to be oosv to identify 
the same points of the water face in all the three 
photographs Thus the crest could be inapiied 
Elevations along the crest line were also taken 
Details of the methcKls om[)loyed are given in a 
pamphlet accompanying the surveys 


The Queen Maud Range, Antarctica —3 his huge 
faulted range of mountains at the south eastern 
end of the Homh Sea was discovered bv R Amundsen 
111 his maifh to tlio vSouth Polo in 1911 Ho (baited 
roughly only a limited area on a small scale, for his 
field of vision was iiaturaHy Jimite(f Amundsen’s 
map appeaiocl m his book The South Pole *’ (1912) 
Admiral R E Byrd crossed the range to tlie west 
of Amundsen’s route in his flight to the bouth Pole 
in 1929 l^rom his height, the range of vision wa« 
((msiderable The survey material from his aerial 
photographs was amplified by Prof L M Gould’s 
sledge journey along the base of the range From 
all the available data, the American (Jeographical 
Society has produced a contoured map of the Queen 
Maud Mountains on a scale of 1 600,000, which is 

about ten times the scale of Araimdsen’s map {Oeo 
graphical Review, April 1931) Positions are fixed 
from three astronomically determined pomts at which 
wireless time signals were observed The map reveals 
three immense glaciers, named Amundsen, Thome, 
and Leverett, comparable m nature with the Axel, 
Heiberg, and Liv glaciers of Amundsen and the 
Beard more glacier of Shackleton It gives the trend 

d the Queen Maud Range a more easterly direction 
pan Amundsen hod observcwl and disposes of his 
‘^armen Land The map is a valuable contnhution 
o Antarctic cartography 

An Exceptional Night Sky —Lord Rayleigh, m the 
Slay number of the Proceedings of the Royal Society, 
iescnbea an unusual night sky which was watcheil 
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by him at Terhng (52° N ) on Nov 8, 1929 The light 
was much the same in constitution as on ordinary 
nights, extending uniformly over the sky, but wets 
very much brighter than usual, and of constant 
mtensity over a period of hours Its spectrum seemed 
continuous, and the green auroral line {\5677) was not 
definitely seen It was evidently of a totally different 
nature from the polar auroral light, and, confirming 
this distinction, the stato of the earth’s magnetism 
was steady Itie negative bands of nitrogen (ould 
not be searched for on this occasion, as they were 
outside the range of the spectroscope used, but Lord 
Rayleigh says that in his experience the most striking 
distinction between the ordinary night sky and the 
p>lar auroia is the absence of the bands from the 
former , a contrary conclusion has, however, been 
arrived at by Sommer, who finds that these bands are 
present in the normal night light at Gottingen Jjord 
Rayleigh has remeasured tlio two cmidontified lines 
(or band heads) iii the night sky spettrum at \4419 
and X4168 

Recombination of Cesium Ions —Pho information 
afforded by quantitative study of rc( ombination of 
electrons and ions is of veiy great value in testing 
theories (^f many atomic processes, giving essentially 
the effective tross section of an atom or ion under 
vaiious (onditions An account of an investigation 
of the recombination of ciesium ions and olfs trons 
to form normal (1 atoms of ca?sHim, given by 
C Boeckner in the February numbei of tho Bureau 
of Standards Journal of Research, is of particular 
importanc e bw ause it verifies the fat t that trie normal 
state of censium is anomalous in its behaviour, 
locomhination into two of the excited states of 
ca*8iiun (2 */* and 3 ®D) takes plate in fhe siinplo 
way which would be oxi>ected from tho quantum 
theory of tho hydrogen atom, whereas recombination 
into the more tightly bound 1 state follows an 
entirely different law The results were obtained 
by Mohior’s method of measuring the intensity of 
the continuous ret ombination spectra which appear 
at tho senes limits, simultaneously with a probe 
wire analysis of electron velocities by l^angrinnr’s 
method, and furnish intidentally a proof of tho 
correttness of tho t orient thooiy of exploring elec 
trenies 

Electrical Resistance of Moisture Films on Glazed 
Surfaces—In measuring the electiual resistant e 
between two conductors separated by a mass of 
inaulatmg material, it has long been known that 
tho apparent value of tho resistance depeiuls on the 
humidity of tho air and the jirevioiis hisfcoiy of tho 
insulator It is usual to divide the current which 
flows between the two condui tors into two com¬ 
ponents, one flowing through tho insulator and the 
other through a film of moisture or other cundut tmg 
material on the surface of the insulator In nttiial 
testa, the relative values of those two current-a vary 
largely, since water, even when very puie conducts 
much better than ordinary insulators tho surface 
leakage current may be many times gieater than the 
component which flows through the solid insulator 
In a paper published m the Maich numbei of the 
Jourmd of the Institution of bdectncal Engineers, 
G G Small, R J Brooksbank, and Prof W M 
Thornton discuss how tho electrical resistance of 
moisture films on glazed surfaces vanes with the 
resistance, temperature, and vapour pressure of tho 
Burrounding medium Their exi>eriments show that 
there is a very sharply defined critical pi'essure above 
which tho resistivity falls os the pressure riscis, and 
below which they both fall together The tlrop of 
voltage down a string of insulators depends on the 
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surface resistance os ^ell as the capeu^itance of the 
units Wtien a steam jet is playerl on the siring 
until there is a complete deposit of visible moisture, 
the voitago gradient becomes a straight line The 
potential to earth of the lower units is sometimes 
more than doubled Stabilisuig devices, therefore at 
the earthwl end of the string of msulators may bo 
more effective lu preventing flashover on the string 
The experiments show that water films are dejiosited 
or adsorlied on glared surfaces long before they are 
Visible as dew 

Ohm’s Law for Electrolytes —Experiinonts mode in 
1927 by Wien on electrolytic conduction in fields of 
30,000-300,000 volts ^er cm indicated an increase 
of conductivity with field strength, amounting to as 
much HH 50 per cent These results liave lieen mter 
preted m the light of the modern theory of strong 
elec trolyios, by lissiiming that m the cose of high lomc 
velocities there is no opportunity, cir only a restricted 
opportunity, for the ion atmosphere c>f opposite sign 
to build up around the moving ion ho that the re 
tarding c’lffec t of thiH atmosphere, giving riFio tn a change 
of cf/uivalent conductivity with dilution, is not fully 
exertcMl More recently, Wion has found the effect 
for field strengths so low as 3000 volts per cm These 
ex|wiments sliow that Ohm s law is not valid for elec 
trolytes over the entire range of voltagCH Although 
it would not bo expec ted in the coho of the low held 
strengths used in the KohlrauHch method of deter 
mining conductivities, a tliEuige of resistance with 
applid'Kl voltage has been report^ed by Parker Jn 
the April number of the Jourrml of the Amertcan 
Ch€ 7 mcAil Society Tones and ITollinger siiow that 
with low field strengths the voltage used is without 
offec t on the measured resistance over a wide lange 
of frequennes and of rosistances, and with cells of 
widely varying design Ohm’s law may, therefore, be 
regarded as valid for electrolyt^es under these con 
dll ions 

The Nature of the Chemical Bond —Recent apphea 
iions of cjuanfuin mechanioi have led to an ajiproxi- 
mate cakulation of the energy of formation and other 
properties c)f very simple molecules, such as and 
have provided a formal justihoatioii for tlie rules 
stated hy G N I^owis m 1910 for the electron pair 
bond Lmiis Pauling, m the April number of the 
Jounml of the American Cherntcal Society, extends 
these applications and supplements lyowis’s rules for 
the electron pair bond by new rules which provide 
m form at ion rcjgarding the relative strengths of bonds 
formed by different atoms, angles between bonds, 
free rotation or look of rotation about bond axes, etc 
A detailed theory of the magnetic moments of mole 
cules and complex ions is als^developed, the value of 
p. being given by 2 \/>S(AV-ri), where aS is the total 
spin angular momentum, the moment being deter¬ 
mined entirely by the number of unpaired eI<x?trong 
This relation, which does not apply to rare earth 
ions, makes it possible to decide from magnetic 
observations between electron pair bonds and ionic 
and ion dipole bonds for various complexes The 
tetrahedral carbon, nitrogen, and phosphorus atoms 
in appropriate oompounc& are reproduced, and the 
known results for rotation about smgle bonds {except 
when restricted by stenc effects) and lack of rota 
tion about double bonds follow Several examples 
of the determination of structure from a knowledge of 
th« calculated fi^gies between bonds are given On 
th« theoretical side, special attention is directed to 
the effect of concentration of the bond eigenfunctions 
The type of bond formed by an atom is dependent on 
the ratio of bond energy to energy of penetration of 
the core When this ratio is sm^l, the bond eigen 
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functions are p eigenfunctions ^vmg bonds at nght 
angles to one another, but when it is large, new 
eigenfunctions especially adapted to bond formation 
can be constructed ^ 

Metallic Corrosion —Two papers oommunioated by^ 
Sir Harold Caiyenter to the Royal Society, and pub¬ 
lished m the Mny number of the Proceedings, furnish 
a great deal of information about the mechanism of 
corrosion of metals The first, by U R Evans, L C 
Bannister, and S C Bntton, is on the velocity of 
corrosion from the electrochemical point of view 
Currents flow between anodic and cathodic parts of 
corroding metals, an<l it has been shown that the 
currents measured are equivalent to the corrosion 

E rotluced, the problem of corrosion speed bemg thus 
irgoly redufe<l to a study of the electrochemical 
factors which determine this current One of the 
important factors which enters is polarisation set up 
by the current, it occurs m most cases at the cathodic 
area, and is due to limitations in the rate of supply of 
oxygen When corrosion starts at a weak point in 
an invisible film covering the surface of a metal, the 
area being attacked changes until the current density 
over it IS equal to a certain ‘ protective value which 
is the current donsity which will cause any incipient 
attack on a weak point within the area m q^uestion to 
lead to a precipitation of rust ho close to the surface 
as to seal the dofeit, a principle motle use of m the 
‘ cathodic ’ method of proventmg corrosion The 
second paper, by G D Bengongh, A R Lee, and F 
Wormell- the fourth of a senes on the the<jry of 
metallic corrosion—is tliiefly upon the effect of oxygen 
upon zme immersed m potassium chloride solutions, 
and shows that the action cannot be completely 
explained by the difference in oxygen concentration 
which had been postulateii m the * differential 
aeration * theory Zinc hydroxide plays an important 
part in the reactions, both m a thin film wluch adheres 
closely to the metal and is impervious to oxygen aawi* 
zinc ions, but not t.o electrons, and m the loose masses 
which appear, and do not completely stop the passage 
of oxygon 

The Protection of the Underwater Hulls of Ships — 
The possibility of producing a hard smooth surface 
on the underwater nulls of ships which would remain 
smootli has long been regarde<i as desirable, for such 
a surface would lead to a great economy m fuel 
This IS one of many subjects touched upon m a paper 
on “ Miniem Developments in Ship Design ”, by Dr 
J Tutm and A C Hardy, contained in the January 
number of the Transactions of the Institute of Marine 
Engineers The authors state that marine growths 
cannot m general attach themselves to hard surfaces 
such as glass, porcelain, and clean steel Is it too 
much, therefore, they asked, to expect modem 
chemical research to provide an onti corrosive com¬ 
position with an ultra-hard surface ? In a written 
communication, contained m the Transaettona, P 
Jenkins, chief chemist to Messrs J Dampney and Co , 
Ltd , stated that he thought the theory that marine 
growths do not adhere to hard surfaces is doubtful, 
m the Hancock Museum, Newcastle, is a bottle 
encruste<l with beautiful specimens of bameusles All 
pamts and compositions have of necessity to contain 
oily matter to repel water, and such materials can¬ 
not be made very hard It is, therefore, too much to 
expect chemical research to find an ultra hard proji 
aervative for ships’ hulls The only coating of th» 
nature which can be applied to iron is vitreous 
^amel, and this is impracticable for the pfoteoti<r 
of ships Vitreous enamels are fused at high tempera 
tures and are applicable to only relatively small 
objects They are also prone to chip off ^ 
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Statistics of the Universities of Great Britain. 


T O the Returns * from Universities and Umversity 
Colleges for the academic year 1929-30 tho 
University Grants Committee prefixes an introductory 
not^ which serv€58 to bring up to date the quin 
quennial review issued by the Committee last year 
and commentod on at some length in Natube of 
Ai^ 2, 1930 

The total number of full time students, of both 
sexes, which increased by 7 per cent in the preceding 
five years, shows a further increase (to 46 603) of 
nearly 3 per cent, whilst the proportion of women 
students, which declined during those years from 314 
to 29 1 per cent, shows a further drop to 28 3 per c ent 
'J’lio regional distribution of the increment registered 
m 1929-30 was England 914 (879 men), Wales 96 
(108 men), Scotland 245 (261 men) It is pointed out 
111 the Committee’s note that tho hguies for 1929-30 
are swollen by the admission of 232 students to two 
year courses of traimng as teachers at imiversity 
colleges, at the special request of the Board of 
Ediuation, m view of the projectenl laising of the 
school age 

London has mcreasefl its leafl as the university 
having the greatest number of full time students 
(9141) Tho next twelve ui order, Cambridge, Glasgow, 
Oxford, Eflmburgh, Wales, Mandiestor, Liveijxiol, 
Durham, LihkIs, Birmingham, Aberdeen, Bristol, 
show no change m their relative positions in this re 
speot All universities except Abeideen and Reewiing 
show some increase 

The number of full time students from homos out 
side the Bntish Isles was 4573, being 10 per cent of the 
total and 4 per cent more than m the preoetling year 
More than one third of these are from foreign coun 
tries, and the number of such foreign students tends 
U) increase somewhat rapidly It increased by 26 per 
cent in tho five years 1923-29, and by 9 per cent 
from 1928-29 to 1929-30 The corresponding m 
creases m the numbers of students from fountnos 
m the British Empire beyond the British Isles were 
14 per cent in the five yeare 1923-29 and only 1 3 per 
cent m the followmg year Why tho pull of the home 
universities is waning in these countries while waxing 
m foreign countries is a question on which light could 
perhaps be thrown by the delegates who are to moot 
at Edinburgh m July in the fourth Congress of the 
Uiuversities of the Empire The universities which 
have the larg^t numbers of students from countries 
within the Empire outside the Bntisli Isles are 
London (1060), Edinburgh (466), Cambndge (362), 
Oxford (296), Glasgow (177), and Manchester (79) 
In addition to full time studenta, there were 663 part 
time students whose homes were outside the Bntish 

• University Onots Umimlttee Hetums /rom Universities snd 
University Colleffea In receipt of Ireosury Umnt, Academic Year 
1929-1930 Pp ^ (London H M suilooery Office, 1031) U 3d 
net 


Isles but t^ithin the Empire, and 862 foreign part- 
time students 

The distribution of tho full time students among 
the various subject groups m 1029-30 was arts, 
63 4 {ler cent, medicine, 19 1 , pure science, 16 5, 
technology, 9 1. agnculture, 1 9 This shows but 
little variation from the preceding year’s distribution 
The decline in the number of men medn^al students, 
whicli liad been continuoussiuce 1923 24, was arrested 
in 1928 29, when there was an uicieaso of 206, which 
was foliowetl by a further increewo m 1929-30 of 310 
The similar decline m the number of women medical 
students continued down to 1929-30, when there was 
a small increase, from 1108 to 1136 

Full time advanced students numberofl 2128, of 
whom 1763 were men, an lat rease of 40 (men 65) 
The greater number of these students were at work 
at Cambndge (365), University College, London (228), 
Imperial College of Science, London (227), King’s 
College, London (123), London School of Economics 
(121), Oxford (172), and Edinburgh (133) Their 
distribution among tho various subject groups was os 
follows mathematics and puie science, 42 4 per cent, 
arts, 39 2 per cent (35 per cent of the men and 68 
per cent of tho women) , technology, 11 5 per cent , 
medicine, 4 7 per cent, ngTicultur<i, 22 per cent 
Chemistry, including applied chemistry and bio¬ 
chemistry, claimed 487 students, engineering 216, 
ph>8ic8 140, bot-any 87 In addition to these full 
time students, 1683 part time students (1361 men and 
332 women) wore engaged in advancetl work 

A table showing the numbers of full time staffs 
employeii in tho teaching departments gives tho 
following totals piofessors, 798 , rtwlere, assistant 
professors, and inclopendent lecturers, 334, lecturers, 
1147, assistant lecturers and demonstrators, 827, 
and others, 243 The number of lecturers is some¬ 
what imdei stated owing to the Oxford and Cambridge 
returns excluding IcK^turers holding no full time 
university appointment, many of whom actually 
devote their whole time to teaching Omitting 
Oxford and Cambndge, the table shows that for tho 
instruction of every hundred full time students there 
were available, on an average, the followmg full time 
teachers professors, 2 , leaders, ot-c ,09, lecturers, 
3 3, assistant lecturers and demonstiators, 2 1, ami 
other teachers, 0 7—total, 9 Taking England ^ono, 
exclusive of Oxford and Cambndge, the ratio of 
full time teaching staff to full tune students was 
10 8 per cent, in London alone it was 9, m Walc^ 11, 
and in Scotland 6 7 

Statements of m( ome and expon<liture show totals 
of £6,338,064 and £6,280,530 respectively Comment¬ 
ing on these accounts, the Committee observes that of 
the fifty two institutions included m the returns, only 
two or three sliow deficits representing any serious 
financial weakness 


Second International Congress of the History of Science and Technology 


EN of scienoo from all parts of the world who are 
interested m the history and evolution of their 
^bjeots will be meeting at the Second Internationa 
Oongress of the History of Science and Technology to 
be held m London on June 29-July 4 under the 
|)re8idency of Dr (paries Smger The Congress is 
held under the auspices of the Comit4 Intemational 
d’Hlstoife des Sciences, with tho oollaboration of the 
Comit^ International dee Sciences Histonqises, the 
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Newcomen Society for the Study of the History of 
Engmeenng and Technology and the History of 
Science Society Inquiries concerning membership 
and meetings of the CTongress should be addressed to 
one of the honorary secretaries, Mr H W Dickinson, 
or Mr Walter Adams, The Science Museum, South 
Kensington 

The (Jovemraent is showing great interest m the 
Congress The President of the Board of Education, 
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the Riptht Hon H H Lem Smith, will open the pro 
reodings at the mauRural meeting on Monday, Tune 
20 , the Director of the Science Museum, Sir Henry 
Lyons has generously invitetl tfie Congress to make 
the Science Museum its headquarters throughout 
tho week, and other Government departments, such 
as tho Hoyal Rotanic (iardons, Kew, the Royal Ob 
sorvutory, Greenwich, and the Natural History 
Museum, have offered hospitality to mombers of the 
(\>ngreH8 

Throo vexed problems m scientific methoil will 
occupy the attention of members at the morning 
HOHHions on T.uesflay, Juno 30, Thunwlay, Julv 2, anil 
Friday, July 3 Ine iirst discussion will have as its 
general theme, * The St lent es as an Integral Part 
of General Historical Study ” Prof (Lno Lorin of 
Genoa, will take the chair at this mooting Mr G N 
Cldik, of Oxford, lato odittir t)f the English Historical 
Hci tvWn will open tlie discussion Among those who 
will take ]>art are Profs A V Hill and A F Heath 
and Dr Dampier Whet ham On tlie same morning 
a fliscusHion will ho held on the toacinng of the lustory 
of science Pit)! Welt h of Fohns Hopkins Umver 
Hity, will take tho t hair, ami contiihidions have been 
jinimisetl fiom Profs Loria, Wolf, an<l Aldo Mieli, of 
Pai IS 

The diHCLission on July 2 will he on the ‘ Historual 
and GontoiTqMJrarv Inter relationship of the Physical 
mill Biological St lent es ’ Prof William Ritter, of 
Giihforma, will take tlie thiiir, anti opening papers 
have been proiuiHed hy Pi of J S Haltlane, of Oxford, 
anti Prof W H Welch, of Johns Hopkins Pi of 
Haas Beckmg, of Leyden, Dr Toseph Needham, and 
Prof Lantelot Hogben will be among tho s|jeakers 
The final tliscusHioii (July 3) will be upon Iho ‘ Inter 
dept ndem e of Pure and Aj>i>hod St lem e ” Sir Henry 
Lyons will ottupy the chair, and contributions are 
pronurtocl from Sir Napier Sliaw, Piofs F G Donnari 
and G H Dosch Mr R V Vernon, of the Coltmial 
Office and others 

Tho United States will be well ropresentetl by 
delegates fiom the following institutions, among 
011101*8 Uoliimhia Ihuversity , Brown University, 
Providence , \ ale Um\ ersity Rochester University , 
Bryn Mawr ('ollogo , Colorado University , Clark 


University, Worcester , Smith College, Northampton 
Georgetown University , Bostgn University , Dart 
moutli College, Hanover, Michigan Umversity, Uni 
versity of California, Bates College, Lewiston' 
Pomona College, Claremont, Duke University, 
Durham , University of Cmcinnati, State ITniveraitj 
of New Jersey , New York University , Masav 
chusetts Institute of Technology , Goucher College 
Baltunore , Utah State Agncultural College , Um 
versity of Mmnosota , Haverford College , Ohio State 
University , Mount Holyoke College , The Harvard 
Railway and Locomotive Historical Society 

Of other universities outside the British Isles, repre 
sentatives have been appointeil from Alberta, the 
Muslim University of Aligarh, Allahabad, Basel 
Berlin, Bombay, the University hhre of Brussels 
( alcutta, Ca)>o Town, Dacca, (Suatomala, Hamburg 
Hong Kong, Leyden, Lucknow, Universitd Cattohci. 
of Milan, Montevideo, Miulras, New Zealand, Nova 
Scotia, Oslo, Punjab Rangoon, Stellenbosch, Toronto, 
Tasmania, and a miinher of others Among other 
institutions that will bo represented are the Gesell 
s( haft fur die Geschichte der Naturwissenschaften of 
Berlin, the Listitut fur GeHchi(hto der Mfslizin mid 
Naturwissensellsften of Leipzig, and the Kultur 
wiKsenschaftlic he Bibhothek Warburg of Hamburg 
The Academy of Material tkilture of Leningrad expects 
to Horid three repiesentatives 

A full programme has been arrangeil for tho social 
eiiteitammont of members and guests Reception'^ 
are to he given hy the Royal Society, the Royal 
Sodety of Medu me, the Royal Institution, and the 
Institute of Historical Research Special excursionf= 
uro to he made to the Uniyorsities of Oxford ami 
Cambridge, which have offered hospitality to members 
of the Congress The Provost of I>mversity ( ollege 
T^mfJoii, will entertain mem born at an Independence 
Day luncheon on July 4 Special visits will bo mode 
to the Royal Botanic (iaidens, Kew , the Roya] 
Observatory, Greenwich, Barbers’ Hall, and the 
Royal College of Physicians 

A Ladies Cornmitt^, under the chainmanshij) ol 
Mrs T F T’out, is ai ranging a progi amine of visits 
foi Imhes at the C’oiigresH who will not be atteudinjj 
the rnonung sessions 


Water Power Developments m the United States 


R IOTUHNS wTm h liave recently been issued hy the 
Geologual Suivcy of tho Umtod States Depait 
meiit of the Int^^nor {Heport No G(),«6«) afford some 
intoicstmg fiaiticulars of recent developments m the 
utilisation of the water powei resources of the countiy 
Up to Jan 1, 1931 tho total capacity of watoi wheels 
installed m water [mwer plants of 100 hoi-se |K>wer 
or more was nearly fifteen million (14,884,007) horse 
power, representing an increase of more than a million 
(1,076,889) horse power, or 7 2 per cent, during tho 
year 1930 In an aiticle m Natuuic for April 18, the 
corn^s^Hjnding hguies foi Canaila were sliown to be 
0,125,000 hoi*se power and 397,850 horse power An 
estimate boseil on present jiractice in the installation 
of plant foi the utilisation of watei power indicates 
that about nineteen per cent of tho available resources 
in tho Umt^l States have been exploited, ascomjiarod 
with about fourteen ])er cent m Canada 
J?hi8 estimate, however, as also that m the case of 
Canada, thougli taking into account the results of the 
latest surveys and investigations, cannot be regarded 
as final In a number of the States, more particularly 
those m tho south and centre, additional information 
IS roquireil before a definitely reliable figure can be 
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arrived at A moiety of the available powci of tlu 
Niagata River and of the international section of the 
St Lawrence River is includofl, though it is pointed 
out that an mteinational agreement will bt necessary 
111 ordei to jiermit of the full development of these 

HUppilOH 

Washington comes first among tho individual States 
in extent of potential supplies, and is followed fairly 
closely by Califorma, Oregon, and Now York A large 
proportion of the potenti^ resources of the last named 
State IS available continuously, os distfhguished from 
tho bulk of the supplies elsewheie, which are of on 
intermittent character This is due to the equalisation 
of the flow of the Niagara an<l St Lawrence Rivers 
The same remark applies to tho States of Ari;^na and 
Nevada, where the resources are mainly on the Colorado 
River, tho flow of which can bo controlled 

The 14,884,607 horse power realised to date in the 
whole of the Union is the jiroduct of 3344 individual 
installations of which nearly one half (1688k with a 
capacity of 13,108,830 horse jiower, are public utility 
and municipal undertakings, the remainder being 
devoted to manufacturmg and miscellaneous pur 
poses 
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Association of Teachers in Technical Institutions 

fPHE twenty second annual conference of the As If a scientific approach were to be made towanls 
sociation of Teachers in Technical Institutions the solution of our problems of education and mduHtr>, 
was held at Manchester during the Whitsuntide hoh it was clear that a small national co ordinating com 

lay On Whit Monday the Association was accorded mittoo would be lecessary to bung together the m 
%n official welcome by Aldennon F J West {ex-Lord formation secured by local bodies which weie forming 

Mayor of Manchester and a member of the (jJovom machinery to draw togethei educationists and m 

tnont Committee on Education for the Engineer dustnalists 1’ho Boaid of Education was not yet 

ing Industry), Dr Stanley Hodgson (Chairman of preparcnl to admit the necessity of such a committee 
llovernors. Royal Technical College, Salford), and Frecpiently too, those responsible for total etUica- 
Alderman J Smith (Chairman of the Rui-y Ediuation tional aiiminiatration seemed, “like the tiadition 

L’ommittee) On tho same day the retiring piesidont, loving schoolmastei, unable to view problems except 

Mr H A Norman (of Bury), inductctl the piesitlent through academic H})ectaclcs They fear to face 

for the coming year, Mi H Atle Clark, who deli\tre<l the medications of the tlianging needs of the kaU uio 

[us presidential adtlresH scopic indnstiial and commeiciai civilisation in which 

loose who expected Mi Claik to deal with tho wo live It rationalisation means the application 

matter of salaries (notice has been given that the of organised knowledge, the imjiortance of technical 

piosent scales of salai> foi technical teachers will bo education has to be lealised by cdiieatiouists as well 

terminated on Mai 31, 1932) wore disa{)i>(>mted Ho as industnalists 1'he lattei are by no means the 

insisted that tho (piestion was one for tlie Assoeiaiioifs only ]H3ople dingiiig to am lent methods and con 

repiosentatives on the Binnham (Toehmeal) Corn ception^ ” 

mitteo, and said that whato\ei tlie outcome of To show that tliose who may be powtis in publn 
negotiations might be, the Associntjon could not lose life also needed cojuiruing, Mr Clark lefeijul to a 

sight of the pioblems winch it hod to fm c m com[)any recent speecli of the Right Hon Sii Heihe it Samuel 

with the Boaid of Eduiation, the local education M P , who said (as though to show the siipeiiority of 

authorities, and those engaged m the country’s rn imiyersily to tcchnical education) that although tech 

[lustry and trew.lo Tlrosc jiiobkms, he said, liad been riual colleges niav bo useful and iiecessaiv non 

well summtsl up by one of fiis piedecoHsors in office technical institutions ga\ e something b( ttei Mon, 

Mr A E Evans, m a paper to the last Noith of he said, are not content with obtaining the means of 

England Education Conference ‘ Soon after the getting n living, they want to live, and the most 

War it became apparent that, hithoito uuchalleriged, powerful events of oni time do not turn u(ion economic 

[)r feebly challenged, coimnercial and mdiistnal issues In such thinking, Mi Claik suggested, there 

Huprernac^ of Bntain was likely to experience a is a lack of clarity “Docs not a univc isity piovidc^ 

fieice onslaught fiom other nations It was rc^oog technical etlucation ? What soit of doctc^is lawyeis 

mscxl by those engaged in oui technical institutions arcliitects, would we lm\c if it did not ^ And do 

that one of the weaiions of defence would be a s\stem technual colleges nut teach llie art of living ^ Is 

education wlutlr would piovide men and women there arij' better way that such an art can be taught 

- whether as leadeis oi as led—who realised tlie poten than hy tin lelationshijis ol men (social industnal 

tiahtios of this country and its associated Common and cornmer-cml) made through the work they have 

wealth as one of the gi eat manufacturing canymg.and to perform m the woild ' Where would oiii ait of 

E?xpoiting civilisations of to day To clttermme these liting be without our engiru^eiing our clu mistiv oui 

fiotentmiities and how best to educate men and womerr building, and our dornestR ficiem e ’ And is there any^ 

For their dovelo]iment was of vital importance ” ait or ideal or jo> that is not ultimately dependent on 

With these iioints in mind Mr Clark surveyed the economic issues ? 

tapid developments of technical education, and, in Amcjiig the resolutions dealt witli by the Conhicnee 

indicating tho Association’s work m connexion there was one a>skmg foi a review of the conditions of entiy 
with, he showed that it was not m Britain alone that into vaiious branches of mdustiv It stressed the 
Lhe work of technical education was becoming lecog desiiability of remission of some period of appientuo 
riised The Association was in touch with the Tech ship for cx full tune pupils of senior and junior 

meal Instructors’ Society of Australia , it was linked tecnnical schools, the need foi an o\tc nded juovision 

to the great Ameilean continent through the English of oppoi-tunity for all entrants into industij to pass 
Speaking TTnion its views hod been sought and given mto the tanks of skilled woikei’s and the need foi 

to the Woild Conference of Education Associations further jrrovision of part tune day oouisrs for ap 

at the Geneva meeting, and its ieprosentatrves had prentices and learners Considerable distussion was 

formed part of the English delegation which attended also centred upon a lescdntion which me hided a 

lost summer, the International Congr-ess on Tc»chmcal declaration that a knowledge of biology is pait of a 

Education held at Lu^ge under the ausfutes of the sound general education, and tliat more (xpeits an 

Belgian Govenunent, when twenty two nations were needed m biological subjects for the pioiici develop 

represented mont of agriculture and industiy 

In spite of this development of national and inter In connexion with the Confen nee an excellent 
national opinion, however, Mr Glark indicrated the exhibition of books and ajijiaiatus was piovided hy 
difficulties which technical education had still to face a number of imblisherR and apparatus mnnnfat tuieis 

Organisation of a Locust Campaign 

T he locusts constitute one of the oldest known has made a grant of £2720 towards the oigaruMat ion of 

plagues of agriculture, but the efforts to study exhaustive investigat ions on locusts The gi ant rc pro 

bhem have always been sporadic and local, while tho sents one half of tho estimated cost of investigations 

[>roblem la a very wide one It is very gratifying to during the first yeai, the other half being covered by 

earn, therefore, that the Empire Marketing Board, contributions from the vanous British terntones par 

Mating on the recommendations of the Committee on ticipating m the scheme 

Locust Control of the Economic Advisory Council, The investigations aie being conducted by the 
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Imix^nallnstitutt of Ei iLomology, where a bjkmli Bisection 
has been formed tor the collection and aummarmmg 
ot all the available infoi-mation on lociiHts Regular 
rejKjrtH on the appoaiante and moveraonta of locimta 
are being itceived in the Institute, where they are 
analysed and coirelated ho that a clear pictuie of the 
flitnation JH obtained and dcdiictiAna tan be tlrawn oh 
to the possible source of each invasion Data of this 
kind make it possible to draw conclusions as to which 
areas can bo siispectcd os the probable pennanent 
bleeding grounds of locusts 

At present the Red Sea littoral of Afiica, tlie 
northern provinces of Kenya, and certain areas in 
Arabia aie maiktsl down as deserving a cloae mvesti 
gat ion, and two held entomologists will be sent 
shoitly to the Sudan, and one to Kenya, to study 
the conditions on tlie spot It is hope<i that the field 
entomologists will ht ahlo not only tt» locate the 
breeding areas hut idso to study the natural eondi 
tions which make tliem favouiable for locust breeding 
Thus, the first yeai s jirogiammc of work consists 
mainly of a preliminary ecological survey of the 
bleeding areas The wholes scheme is planned to 
covei a period of five years, and it is proposed to 
estAblish a field laboratory for studying locust bio 
nornicrt on the spot and for oxpenmonting on natural 
factors which may be rewponsible for controlling 
locusts oi encouiaging their multi])licatinn and the 
transformation into the swanmng phase Knowledge 
of this kind would raako it possible to suggest methocls 
for preventing outbnaks oi at least to forecast out¬ 
breaks, which alone would mean an enormouH saving 
The investigations were proposed c^riginally to m 
elude only Biitish lerritoiK s, but lately certain foreign 
goveinmcnts have expressisl their reoilmess to co 
ojarate in the schcuu Such a conceited attack on 
the locust jirobU'in has ncwi^r bts^ii attempted bt fore, 
and valuable icsuUs can confidently he expected 


University and Educational Intelligence 

Cambkidof — 'file lopoit of the (fenoral Board m 
connexion wnth the scheme for the employment of the 
Kcjckefoller Endowment foi Scientific Dopartmonts 
recommends tliat the following posts be eHtabhshed 
as from Oct 1 a OniveiHity lecturesinp in cytology 
ui the Department of Agiiculturo a University 
lectnreshi}) in plant physiology and a ITmvc rsity 
lectureship iii mycology m the Dejiartment of Botany 
an adchtionai University lectureship and an aciditional 
Univei’sity demoiistratoiship in the Depaitmenl of 
Biochemistry 

In a senes of i eportw the Ueneral Board i ecommencls 
that readerships in the Univeisity should be created 
for the following Mi F T Brooks, of Fmmanuol 
College, in mycology, Di A D Imms, of ChnsCs 
College, m entomology, and Mi James Cray, of King’s 
College, in exiieiimental /oology The following 
posts will also be created a curatorship of the 
Sedgwick Museum in the Department of Geology , 
a senior curatorship and a junior curatorship of 
the Museum of Zoology 

At Claie College, Dr H Godwin, research fellow of 
the College and University demonstrator m botany, 
has been appointed to an official fellowship At 
Trinity Colle|m the following have been elected to 
research scholarsliips J C Jaeger m mathematics, 
JtV G Thompson in phymes, E F Warburg in botany, 
and P UllyOtt m zoology 

Edinburgh Dr Walter Smith Kay, who died on 
April 22, has bequeathed to the University the sura 
ot £5000, subject to (Government duty, the annual 
income to be appheil towards aiding reseansh in mental 
diseases or psychiatry m such manner as the Univer¬ 
sity Court and the professor of psychiatry shall think fit 
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The Senatus has intimated that Prof Sydney Smitl 
is appointed dean of the Faculty of Medicine, m sue 
cession to Prof Lorram Smith, who died on April 18 

London —Dr C R Hanngton (pathological ohetn 
istry) has hod the title of professor conferred ot 
him 111 respect of his post at University Ck>lleg« 
Hospital Medical S<hool, Mr James Fairgnev^ 
(eilucation, with special reference to methoi^ oi 
teaching geography) heia been appointed reader ir 
lespect of the post hold by him at the London Da> 
Training College, and Dr R C J Howland (inathe 
matics) has been appointed reader in respect of tht 
post held by him at university College 

The title of eraontus professor of exparimental 
pathology m the University has been conferred or 
Sir Charles Martin, and that of emeritus professor ol 
biochemistry in the University on Dr Arthur Harden 
on their retirement from the Lister Institute of Pre 
ventive Medicine 

Oxford - In view of certain statements in the 
Report oi the Library Commission, by which it 
api3earH to be contemplated that the part of the Old 
Ashmolean Museum at present occupied by thos€ 
ingaged on the Oxford English Dictionary shall bt 
“ retameil an a first provision foi large (o operative 
enterprises ” such as the Dictionary of National 
Biogiapliy, the AsHocintion of Friends of the Old 
Ashmoiean, at its annual meeting held on May 29, 
adopted a losohition stmngly advocating the restora 
tion of this historii building to scientific purposes akin 
to those foi which it was oiigmally founded At the 
same meeting it was pomte<i out that theio is still a 
Confusion m the minds of many persons as to the 
lolations existing between the two museums known 
as the “Ashmoiean” and “Old Ashmoiean” le 
spec lively The Aslirnolean Museum exists for the 
jHirpose of illuHtiating art and aichorology , whereas 
the Old Ashmoiean was intended for scientific studies, 
and has been intimately associated with the natural 
sciemes ovei since 1683 

The hcieiitific Club of Winnipeg has awarded its 
Research Prize of 250doUaiF, for the most mentonoufi 
inveHtigations (onducted by a |>oat gra^luate student 
m the University of Manitoba during the lost three 
>earH, to Dr P A Macdonald The researches oi 
Dr Mactlonald, whuh were earned out m the Depart 
ment of Physics, consmt^ed of stutlies of the senses oi 
temjierature, pain, visum, touch, and hearing, with 
particular reference, in the lawt three, to the validity 
of the Weber Fechner law 

A NUMBER of studentships m relation to cotton 
growing, not exceeding eight m all, will be awarded 
in June next by the Empire Cotton Growing Corpora 
tion They will be of two kinds, namely, specialist 
studentships and agricultural student^ips The 
first named are intended to enable graduates, who 
believe that they have a leomng towards research, to 
eqinp themselves for posts in which work of that type 
is required Successful candidates will, m general, oe 
reqmred to take a course in agnculture during the 
tenure of their studentship if they do not possess 
an adequate knowledge of the subject The Agri¬ 
cultural Studentships are intended to enable men to 
receive such specialised instruction as th^r previous 
qualifications and experience show to be most desir¬ 
able in order to equip them for agricultural posts in 
cotton growing oountnea wherever opportunities fo^ 
employment may present themselves, whether in 
government agncultural departments, with com¬ 
mercial cotton growing oompamee, or undef the Ckitton 
Growing Corporation Forms of application, return 
able by, at latest, Jime 10, can be obtained from the 
Secretary, Empire Cotton Growing Corporation, 
Millbank House, 2 Wood Street, 8 W 1 
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Birthdays and Research Centres. 

une 7 i 1877 —Prof C G Barkla, F R S , professor 
of natural philosophy m the University of Edin¬ 
burgh 

The J phenomenon still engages our attention on 
ttcoount of its seemingly fundamental nature Experi¬ 
mental results ‘ cut right across * current theory and 
indicate that some properties of radiation (at least) are 
controlled not by mdependent constituent wave trams 
or quanta but by a quality of the whole stream of radia 
tion more closely allied to temperature. Some elusive 
condition is, however, essential to the occurrence of 
the J-disoontinuities—a condition found to be m- 
dependent of the nature 6 md disposition of apparatus 
HO far as these are externally observable Recent 
experiments with Mr Honeyman show the rapid 
development of the characteristic discontinuities with 
the time of exposure of the radiating substance to 
X rays, while experiments with Mr Kay confirm 
and extend this conclusion by showmg that two 
different specimens of one kmd of radiatmg substance 
behave differently at the same time, one providing 
discontinuities, the other not Our immediate prob 
lem 18 i6 discover the nature of this critical state of 
the radiating substance 

June II, 1867 —Prof Ch Fabry, professor of physics 
m the University of Pans 

Nous oonnaissons assez bien la partie basso de noire 
atmosphere, celle qui nous est directement accessible 
Mais au dessus, ontre la beiase atmosphere et les 
espaces cosmiques, s’ 6 tend une region ^tenduo, qui 
fait encore partie de la terre puisqu’elle gravite avec 
elle, et dont T^tudo est tr 6 s difficile Cette 6 tu<le est 
eppendant fort importante, ce sont ces hautes 
couches de notre atmosphere qui re^oivent tons les 
chocs venant de rext^nour fitoiles filantos et 
bolides, corpusculea ^lectnques (rayons cathodiques et 
rayons positifs), radiations de toutes longueurs d’onde 
Ce que Ton sait sur ces hautes couches a trouv 6 un 
I>eu par hasard , e’est ainsi que T^tude pratiqu 6 des 
< ommurncations par radio a fait connattre I’existenco 
de hautos couches renfermant un nonibro important 
<le oharges 61ectriques 

L’(^tude de I’absorption des radiations venant des 
astres, en particulier du soleil, dons leur passage & 
travers notre atmosphere, a r 6 v 6 l 6 aussi des chosen tr^s 
inattendues II y a, dans la partie haute de notre 
atmosphere, une certame quantity d*ozone, qui ab 
sorbe une grande partie des radiations ultra violettea 
venant du soieii Des resultats fort importante ont 
deJ^l 6t6 obtenus, en particulier par Dobson et ses 
Bollaborateurs , Tetude demande A otre poursuivie 
Des recherches reoentes (Buisson, Ladenburg et Gkitz) 
out confirme que la basse atmosphere contient un 
peu d'ozone , il faut en tenir ooropte dans les Atudes 
3 ur I'absorption L’altitude de la prmcipale couohe 
il’ozone de la haute atmosphere a AtA, jusqu’ici, 
ftvaluAe A 50 km environ , si Ton tient compte de 
E’cizone de la basse atmosphere, on sera probablement 
tunenA A placer encore plus haut Tozone de la haute 
Atmosphere, pent dire A 80 100 km (Chalonge) Cet 
!wone est peut §tre en relation avec la couche lonisAe 
que rAvAlent les observations sur la radio 

Lea expArienoes rAcentes poursuivies dans divers 
[leys sur les fusies donnent I’espoir que Ton pourra un 
[OUT envoyer des mstruments dans ces tr^ hautes 
p^gpona 
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Societies and Academies 

London 

Royal Meteorological Society, May 20 — Sir Gilbert 
Walker Recent work by b Mai on the forms of 
stratified clouds Two years ago it had been suggested 
that the breaking up of a stratum of cloud mto poly 
gons or long strips was often due to instability, 
accompanied in the latter cose by shear parallel to 
the strips Mai showed that a rectangular pattern 
was caused when the unstable stratum was subjected 
to a less rapid shear than is needed for strips , and 
verified from measurements made in the sky that 
cloud strata break up or persist according as their 
temperature gradient is unstable or stable , and that 
when they break up the pattern assumed is polygonal, 
rectangular, or in strips according as the shear is zero, 
moderate, or large —C K M Douglas A problem 
of the general circulation So far as can be judged 
from present data, there is no appreciable net flow of 
polar air in the lower troposphere towards the sub 
trcmioai anticyclone This supports the view of Dr 
Jeffreys, namely, that the exchange of air between 
different latitucies, reqiure<l to mamtam the angular 
momentum of the zone of west winds agamst friction, 
IS carried out entirely by currents lying side by side, 
and not one above the other The fundamental 
problem is the relation of the mdivulual cyclone to 
the general circulation, and this has not yet been 
solv^ —G S P Heywood Wind structure near the 
ground, and its relation to temjieratiire gradient 
The wind velocities were obtaineil by two anemometers 
at heights of 12 7 m and 94 5 m above the ground 
There are not many results from anemometers so 
high as 06 m , for this reason, the ordinary diurnal 
vaiiation at this height in summer and winter is 
aliown, with tliat at 13 m for comparison The 
vertical gradient of temperature up to 87 m is also 
recorded Wind gradient must depend largely on 
temperature groihent, and the relation between the 
difference in wmd velocity and the difference in 
temperature over approximately the same height 
interval, is worked out for various wind strengths 

Paris 

Academy of Sciences, April 20 —The president an¬ 
nounced the death of Kenfe Koehler, Corrpspondant for 
the section of anatomy and zoology — M Del^pine 
Notice on Kaffaello Naaini — L Joubin Notice on 
Ren^ Kcohler — Lucien Daniel The persistence and 
accentuation of variations m tlie descendants of 
the Jerusalem artichoke grafted on the sunflower 
In agreement with the hypotheses of Lamarck and 
Darwin, it has been proved by a series of experiments 
startecl m 1894 that grafting in the Jerusalem arti 
choke and its descenclants is a powerful factor of 
variation, the action of which persists and is some 
times accentuated m the successive generations of 
tins species —W Tartakowsky The representation 
of a system of numbers by a system of j>ositive 
additive quadratic forms—S Carrus The mtegra- 
tion, without the sign of quadrature, of certain 
systems of differentia! equations with any ca?ffioients 
— Mile Marie Charpentier Semi clos^ ensembles 
and their applications in the theory of Peano points 
—E KogbeUUntz Jacobi developments —N Abram- 
eaco The movement of a variable plane figure with 
conservation of similitude —Alfred Rosenblatt The 
plane movements of viscous liquids adjoining radial 
movements —Paul Woog, Mile Emilie Ganster, and 
Jean Givaudon Tho stabilisation of oils for ehrono 
metry Fatty oils oa lubricants for clocks and watches 
have advantages over mineral oils, but have the dis- 
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A*lvHntaj,(e that the viscosity changes owing to oxida 
tion ExperimontH on various anti oxygens, based 
cm Hie woik of Moureu and Dufraisse, have led the 
Mithoifl to propose a mixture of (i naphthol atul a re<t 
[iyestuff to lie atldtnl to the oil The former prevents 
□xiflation, and the dye by abwirhmg tiie actinic rays 
hindei s oxidation due to exposure to da> light - 
G A Mokrzyeki Determination of the oomhuHtihlo 
necessary tti reu( h the piactical plafond — G Reboul 
Singularities preseiittMl by bodies submitted t<i the 
action of resist an * o cells Th V lonescu Ionised 
gases and Coulomb’s law 1 he existence of a vibra 
tion peiJCMl for ionised gases makes possible the 
calculation c>t the velocity c>f jiropagation of an 
electric wave in these mocha —Mile Paule Collet and 
G Fotx The magnetic states of platinum —V 

Lalan Tlio hypothosis ot the curves of puiwuit and 
refraction in optic^al systems in motion -H Hulubei j 
and Mile Y Cauchois A simple and lutntnous j 

ariiuigcnicnt tor the study of the Raiiiaii effect— ; 
Jean Becquerel and Louis Matout \ new magneto 
optical effect rotatory jiower along the optical axis 
of certain uniaxial erystals m the neighbourtiood of 
ahsoiyition lainds under the action of a magnetic 
held normal to tins axis —S Rosenblum an< I M 
Valladares Figuies of clistnlmtion of the active 
deposit on olecticKles- Georges Fournier Iho extst 
eiice of diffeient isotopes A list is given of proh 
able iHoto]>eH not ho far found ex[K i mienlallv — 
Ren^ Paltu he deeomposition of monobaruiin 
phcjsplmtc in solution - Georges Arditti The oxida 
tion of [jHiurtiu oil by an For the detection of tlio 
lust 1 1 aces of acid formed liy the oxidation, use is 
made of Diibnsay s method of Ihe change in the 
intc'rfac ml tcmsion betwoon the oil and a solution of 
caustic scMla At temperatuies of 15 C’ and 85 C 
thoie IS n(» oxidation, but traces of acid appear at 
110 D —P Bary and E Fleurent The law ot 
degiadiitioii of solutions of rublier as a function of 
tfio time at diffeient tomiioraturos —P Laffitte and 
M Patry The transmiHsion ot a detonaticm at a 
distance M Pate Tho double compounds lietwc^eii 
the ineicuijc suliihates and mei curie iodide J 
Bougault and G Schuster A new triglyceride ob 
tamed from cocoa butter A }>rtlmitost/oaroazeIam — 
M Tiffeneau, Mile Jeanne L^vy, and E Ditz Two 
diastercoisomei 1 C derivatives of campholenic acid 
their foimatiou m unequal but inverse piopoilions by 
inverting the order of mtroduetion of the hxed rodic als 
- R Cornubert An attempt at the reproduction of 
a tetiiihvdropvrone compound—Charles Dufraisse 
and Roger Netter HeMearches on tlio ethyleiiic 
ketones w hiomo {i ammobeiizalacetoplienoneH — 
Marcel Godchot and Mile Germaine Cauquil home 
new deiivatives of the cycio octane senes A new 
cycle) CM tone oxide is described, as well os the glycol 
olitainod b> its hydiation - R Paul The action of 
magnesium on some halogen substitutect ether oxides 
The reaction betwoon magnesium and oxides of tlio 
typo HO(( HjljX (X- I, I^r, or Cl) has been stuciied 
The uHctum is influenced both by the catalyst addexi 
and by the nature of the solvent -Paul Gaubert 
The arnhcial cxiloration of crystals of oxalate and 
nitrate of urea A study of the influence of various 
oolouimg matters on the crvstalline forms of urea 
oxalate and urea nitrate —F Zambonini and V 
Caglioti New researcheH on the chemical cornposi 
tion of saicohto from Mont Somma (Vesuvius) Five 
eomyilote analyses are given these aie not in agree 
n»ent with Hie fonnula proj>osed by (loaaner and 
MiisHgnug -Tang Kieh The dislocated zone mtu 
ated to the north of the Chaine do la Maivhe V 
Frolow The iienodicities cif the nsmgs of the Nigei 
at Koulikoro The^esuits of the study by the method 
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of A Wallen of 24 years* data —R Bureau The 
variations of wireless atmospherios during the eclipse 
of the moon of April 2, 1931 I'he curves of the recjorda 
of atmospherics recorded at Saint Cyi and at Mon it 
Viili^rien show a marked anomaly between 18 h anal 
24 h on April 2, 1931 Hence there is a connexion 
between the eclipse of the moon and atmospherics —« 
Jean Chevner Magnetic exploration in Syria-t-P L' 
Mercanton The inversion of the magnetic inclination 
m geological time New observations In an earlier 
communication, a study of the natural magnetisation of 
volcanic lavas of various origins {(Greenland. ^it 8 l>er 
gen, Australia) led to the conclusion that at the Tertiary 
epoch, at the time of the great volcanic outbursts, 
tne torrestnal magnetic me 1 mat ion was, in both hemt 
spheres, the leverse of what it is to day Further ex¬ 
perimental data in suppoit of this view are now 
given —F LabrOusse The changes m reaction ob 
served in the course of the development of some fungi 
The influence of the nature of tlio nitrogenous foc)d 
material —E Wolltnan and V Uribe Researches on 
humoral immunity in cold blooded animals - Maurice 
Nicloux 'Ihe micro estimation of organic substances 
111 dilute solutions by sulphochromic oxidation 
Special application to the micro estimation of ethyl 
alcoliol - Delherm and Laquerriire A new oppnratus 
for farad ic currents 

Rom> 

Royal National Academy of the Lincei, Nov 2 — 
F Vercelh C ompleinentaiy obseivations to tho note 
on a general method for the ana lysis of the peiiodicity 
in statistical and experimental diagrams C Cara- 
thiodory C^anonual transformations of shppmg and 
then upplKrttion to geoinetncal optics—R Nasini 
Disiovery of horu acid m the glaze of tho vases of 
Aro/zn Tlio glaze of these) vessels, wlueh constitute 
one of the hnest examples of the Roman art of tho 
first century B ( and the first a n contains hone 
acid, not m af<idental trates, but as a definite cor^^ 
ponerit (see Natttrf, Dec 6 , p 877) — S Amante 
Matficos whirli satisfy a given algebraic equation — 
B de Finetti Determinate and indeterminate prob 
loins m tlie calculus of piobabihties—Maria Paston 
Isotropic tensors relation lietween the components 

Marghenta Piazzolla-Beloch Connected oblique 
multilaterals —E Ccch A demonstration of Jordan's 
theorem A Kolmogoroff The < onoepiion of the 
mean -Nikola Obrechkoff A generalisation of 
CesAio’s sununation —G Rabatd Some points of 
dircx*t infinitesimal geometry Investigations on the 
notions of contingent and paiatingent used by 
(J Bouligand as instruments of his direct infinitesimal 
geometry are summarised -- E Gugino Th© ex 
tension of Morera's theorem to the motion of systems 
with reversible linkings —L Poggi Extension of 
D’Alembert's paradox and of the Kutta Joukowski 
theorem to circular arc profiles—E Pistolesi The 
dynamic actions of a circulatory current on cuspod 
prohlos—A Stgnonni The mechanics of contmuous 
systems In dealing witli any problem of hnite 
ilefonnatioiiH, it is cimvenient, m the first plaee, to 
subject the general ©({nations of the mechanics of 
continuous systems to a transformation analogous to 
that winch, in the particular c€ise of hydrcxlynamics, 
leads from Euler's equations to those of Lagrange 
A new Lagrangiaii form of the indefinite equations 
now given may be of use in tho indirect solution of 
certain particular problems —Angelin* Cabras Thre 
mechanicjs of rigid Ixidies in generalised speu^es A 
scheme of procedure for applying the methods 
described in a preceding note to the static and 
dynamic treatments to all elliptical is given — 
Enrico Volterra The general laws of the vibrations 
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tf a network of stretched elastic wires with nodes m 
oramon and fixe<l or vibrating extremities are con 
itlered, the initial oonfijfuration of the system nn<l 
Sie initial velocities of the elements of the elastic 
lements of the system beinja: assumed known The 
pplioation of such laws to the study of water hammer 
n a network of pipes under pressure is described — 
? Bilancini The coefhcient of correlation An 
examination is made of the coeftloient of coi relation 
n the ease wlien the relation between the two 
naffnitudos considerewl is not linear, but when one 
tf the magnitudes js expressible by means of a 
polynomial of the othei of degree ri, greater than one 
E Fermi Quantistic electrodynamics (2) The 
|uantistic forms recently derived for the ecjuntions 
>f a system composed of an electromagnetic field and 
pf any number of point eleotiu charges refoired to 
he non relativistic case the velocity of the charges 
peing not very high These aie now converted into 
h< relativistic fonns by a method other than that 
>ased on Dirac’s thcoiv of the rotating electron — 
j B Pacella Sunple method foi the calculation of 
in asphencal planoconvex lens Tlie form to be 
issigned to an a^iphera a! lens with one jilane face in 
irder that it may be stigmalic for tlie point on the 
i\iH at inhnity when a beam of moinx liroinatic light 
alls on it is detciminecl A Masotti Calculation 
pf the resultant and of the resultant moment of the 
electrostatic piessuic>s m a plane field by foimiilse 
uuilogppus to the b\dio(iynaniical formiilie of lilasius 
rile analogy between the eloctiostatic pressures 
'xeited on the surface^ of un clectnlied conductoi in 
vpiilibrium and the hydrodynamic [pressures of a 
Kjuicl m permanent inotational motion on the 
Hirfac e of an irnmeised solid, is deyeioped Tt is 
^hown that for an indefinite cyluidiical conductor m 
ui electiK held with distribution uniform to infinity 
he lesultant of the cploctrostatic [presiures on unit 
ength of the conductor has the ciiroi tion and sense 
pf the elcctnc force at infinity, while its magnitude 
s the pioduct of such force by the c bulge of unit 
ength of the conductor;* the system of electrostatic 
presHUies m e(|uivolent to the rcpsultant applied at the 
paiicentre of tlie charges—A Corbellmi and L 
Barbaro I lie anomalous decomposition of the 
otrazo doi native of 2 2 duimino 1 1'clinaphtliyl 

The acid melting at 250 252 , [previously obseived 
IS a prcpcluct of this decompoaition, is formed by 
partial decomiposition of the tetra/o compound when 
icid solutions of its sulphate or chloride are heated 
Fhm leaction proceeds also, although veiy slowly, at 
he ordinary tempeiature, and yields m addition, 
leutral compounds difficult to purify - Morello 
Morelli St>octrcH hemistry of scplutions of bone acid 
n glyc'erm The molecular and spocihe rofrac tivities 
jf fionc acid in glyceun solution are greater than in 
icpioous solution, and decrease as the concentration 
pf the solution la increaaod Dissolution of horn acid 
n glyceiin m accompanied by expansion, the extent 
pf which incroascpa markedly with the c on* entration — 
F Rodolico Polyhe<lric pisolites of magnesite and of 
lolomite - G Mezzadroli and E Vareton Action of 
iltra short electromagnetic waves (\—2 3 rn ) on 
alkwormw (3) Iiradiation of the eggs The favepur 
ibie effect of the waves is increased if the exposure 
s commenced prior to hatching u( the eggs —M 
Fedeie Innervation and peiipheral sensitive arrange 
of the arterial trunk of reptiles S Ranzi 
Jonditions determining the development of gills 
inveBtigafions on the exp>erimental embryolo^ of 
ephalopods) —M Mitolo Oxygen and central ner 
iTous functions One of tlie ineehanisma whicfj explain 
he action of oxygen in the functions of tha, central 
lervous system and the indispensaliility of this gas 
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to the central nervous elements is the contmuoiiH 
oxidation of acids occurring among the metabolic 
products c)f this system Clara Forti Excision of 
the veasels and neives of the ovary , total *pr paitiai 
excision and inetuhohsm (3) This excision prcxliices 
slight retardation of the metabolism during the fiist 
few months aftei the ojpcration 
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Education for the Engineering Industry.*** 

HE tnuniphs of engineering scienoo and tech¬ 
nique are reflected by every development of 
modern civilisation, and further development will 
depend, to a large extent, upon the continued supply 
of quahfled and capable engineers Here, then, is 
constituted a need which must be provided by 
engineers and educationists of to-day It depends 
on them whether the engineers of the next genera¬ 
tion shall be trained and educated in a manner 
suited to the importance of their calling 

The import of this has been realised m some 
quarters for a considerable time In 1928 the 
Engineering and Education Sections of the Bntish 
Association held a joint discussion upon “ School, 
University, and Practical Traimng in the Education 
of the Engineer ** Later in the same year, the 
President of the Board of Education appointed 
a Committee to inquire into technical education 
for the engineermg industry The detailed and 
thorough natJure of this investigation is shown 
by the Committee’s report, which has been 
recently published by H M Stationery Office 
under the title “ Education for the Engineering 
Industry 

In effect, this report is the expression of a general 
consensus of industrial opinion, and as such deserves 
careful consideration The tendency to direct 
attention to the practical or works executive side, 
almost to the exclusion of the office or administra¬ 
tive side, should be noticed Also, in accordance 
with the Coramittoo’s terms of reference, the report 
18, in the mam, a review, interspersed with many 
valuable suggestions, but with no definite schemes 
for the amelioration of the evils noted To those 
interested m the subject, this last fact must cause 
real disappointment, for one cannot but feel that, 
if the duty had fallen within the scope of such 
a strong committee, some decisive and practicable 
schemes would have resulted Such recommenda¬ 
tions would have received widespread and most 
careful attention 

Considerable emphasis is brought to bear upon 
the subject of recruitment, and it might be well to 
review the sources of supply as reported About 
ninety per cent of the recruits come to the industry 
straight from the elementary school at the age of 
fourteen years , of the remainder, the majority 
probably come from jumor technical schools at ages 
ranging from fifteen to sixteen years, while a smaller 

• Kdnctttton for tfie Enalneerlnd Industry J a«port of the Cora 
mlttee on Education for the Englneerlna Industry, 2 Comments on 
the Beport by Education Boutes Pp vJl + 67 (Txmdon HM 
r^^Statlouery Offloo, 1931 ) It 34 net. 
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proportion are recruited from secondary schools at 
ages from sixteen to seventeen years This neglects 
the comparatively small number received from 
universities and techmcal colleges 

From the report, it would appear that, in general, 
recruitment is still earned out in a fashion quite 
haphazard, with little or no discnraination between 
the various types cited This alone renders the 
pioblem of subsequent training most <lif!icult for 
all but very large industrial concerns, since no 
clearly defined legulations exist to guide individual 
firms Surely, os was suggested at the British 
Association in 192H, a standard national scheme of 
apprenticeship could be set up—a scheme which 
would be leadily adaptable to suit the distinguish¬ 
ing features of at least the three main grades of 
recruits This is vitally an industrial concern , and 
that such an obvious opportunity should have 
passed unhee<led forms a fit subject for regret 
Industrial opinions on the merits of the three 
types of recruit are interesting The elementary 
school type is labelled satisfactory, with the 
caution that intelligent selection, preferably from 
central schools, is ad\isable , the junior technical 
school type would appeal to have found uiiqfuali- 
fied approval , and recruitment from secondary 
8chcK)ls IS considered intrinsically sound Re- 
ganled as types, the first evidently finds least 
favour, but os the other two sources of supply 
cannot ho[>e to cope with the demand, the problem 
of improving the general personnel of the engineer¬ 
ing industry must centre in the betterment of the 
elementary school type This is m itself a task At 
the outset it must be realised that the majority of 
this section are not likely to profit by any senous 
degree of techmcal education Their subsequent 
learning, then, must consist almost entirely of purely 
descriptive work, with the aim of improving their 
ideas of the industry in particular and their outlook 
upon life in genera] The progress made during 
this course of descriptive work would readily in¬ 
dicate the minority capable of further advancement 
These remarks may, to a large extent, apply also 
to the junior technical school type of reennt The 
explanation of the favour bestowed upon this class 
may well he in the fact that, m effect, these boys 
are highly selected the slight vocational bias in 
their training, even if it has no lasting effect, will 
certainly facilitate proper selection 

The secondary school boy falls into quite a 
different category He is usually the pick of the 
elementary school type, advanced by a few years 
of higher education, OJid generally capable of as¬ 
similating a fair degree of techmcal instimction 
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Unfortunately, in the report, he is all but maligned 
for showing a distinct preference for so-called 
^ black-coated ’ positions Assuming this to mean 
a preference for the office and, ultimately, the 
administiative side, is it not a quite natural tend 
ency ? Surely a certain incompatibility exfste 
between higher education and manual labour A 
good grounding on the practical side is undoubtedly 
necessary for those aspiring to administrative posts, 
and apprentices with this aim in view will not object 
to gam their experience m the workshops On the 
other hand, perhaps the most progressive sugges 
tion of all in this report concerns this class of 
recruit It is proposed that the period spent at 
school lietween the normal age of entry to ap 
prenticeship and actual entiy should be treated as 
part of the apprenticeship period It is also oi 
interest to note that vocational training in second 
ary schools is not advocated , this conforms tc 
general academic opimon 

Regret is expressed at the divorce of men with 
high technical qualifications from the practical side 
of the engineering industry Such a situation is, 
however, not surpnsing if the note appended to the 
report by one of the members of the Committee ih 
a true indication of the feelings of e^aployers He 
states that he does not think that the average 
employer in general engineering works of Oreat 
Britain would be likely to tram umversity studentfe 
and afterwards offer them positions m productive 
departments No reasons are given Is this further 
evidence of the persistence of that old reluctance 
of the industnahsts to admit the need for techmcal 
training ? It is surely fundamentally right that 
the higher posts in industry should be filled by 
well-trained men How one can hope to become 
highly trained in these days without attending the 
university or techmcal college is difficult to under 
stand 

Finally, the admirable part of the report is that 
in which concerted action between industry and 
college, extension of part-time education, active 
encouragement for the boy with abihty, and rational 
methods of pi emotion are all enthusiastically re¬ 
commended Here we have evidence that these 
subjects are at last receivmg sincere attention It 
18 , however, unfortunate that no schemes are drawn 
up to show how these desirable objectives may be 
reached It can only be hoped that these recom¬ 
mendations will receive the immediate attention of 
all to whom they are directed Here the valuable 
suggestions appended to the report by Mr A E 
Bemman might well serve as guidahce for a definite 
line of attack 
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Mathematics and the French Mind 

(1) Cours de micantque m4can%que des solxdeR %ndl- 
formableSf micanique des milieux conlinua difor- 
mableSf tMorie aommatre dea machines et de Vavta 
ItoUf les m^cantques de Newton et d'Einstein Par 
Prof Paul Painlev6 et Prof Charles Platner 
(Gouts de Tfioole polytechmque ) Pp viii + 644 
(Pans Gauthier-Viliars et Cie, 1929 ) 160 francs 

(2) Cours de glomitrie ParM d’Ocagne Premiere 

partie QlomMrie pure , Deuxi^me partie Q^o- 
m^ine appUqule Pp xi+429 (Pans Gauthier 
Vxllars et Cie, 1930 ) 120 francs 

(3) Cfmra d'analyse jtrofessd d Vitcole polytechmque 

Par Prof J Hadamard Tome 2 Potentiel^ 
calcul dm variaiuma, fonciions analytiques, Iqua 
Hons diffirenixetles et aux dlrwles pariieUe^y calcul 
des protjabiht^R Pp vi+721 (Pans Hermann 
et Cie, 1930 ) 140 francs 

(4) Cours de math^mahques gdndrales [analyse et 
g^om^trie) Par Rent' Garmer (Gours de la 
Faculte des Sciences de Pans ) Tome 1 Calcul 
diffirenhel^ giomitfie Pp xi -i- 463 (Pans 
Gauthier ViUars et Cie, 1930 ) 80 francs 

(5) ErreuTH et motndres carrds Par Prof K Del- 

theil (Traits du calcul des probabihtis et de ses 
applications, par fimile Borel Tome 1 Les 
pTinctpes de Ui iMorte des probabihUs, fascicule 
2 ) Pp VI + 161 (Pans Gauthier Villars et 
Cie, 1930 ) 30 francs 

(0) Principes giomitriques d'analyse Par Prof 
Gaston .Julia Premiere partie Leqons faties a 
la Sorbonne RecueiUies et redig^es par Marcel 
Brelot et Ren4 de Possel (Cahiers scientifiques, 
Fascicule 6) Pp vi + 116 (Pans Gauthier- 
Villars et Cie, 1930 ) 25 francs 

(7) Lemons sur les ensembles analytiqvss et leurs 
apphcations Par Prof Nicolas Lusin (Collec 
tion de Monpgraphies sur la Th^rie des F'onc- 
tions) Pp XV+ 328 (Pans Gauthier-Villars 
et Cie, 1930 ) 60 francs 

ANY consider mathematics to be the most 
abstract and inhuman of the sciences, but 
to the connoisseur a mathematical treatise is a work 
of art, reveabng by its style the temperament, 
aspirations, and even the human weaknesses of its 
author When we consider a collection of French 
books on pure and applied mathematics, we are 
reminded of the great differences between French 
and English ideals The clanty of the French style 
IS well known and what is not clear is not French ** 
It was also a Frenchman who said that ''language 
was given to us m order that we might conq^al our 
thoughts ”, but this maxim appears to have m- 
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fluenced German and, to a lesser degree, English 
writers more than his own countrymen 

Closely allied to clarity is the importance attached 
to logical precision In the training of French 
engineers at T^lcole pol 3 d;echnique, for example, the 
course in elasticity will be a closely reasoned mathe¬ 
matical investigation, in which a logical flaw would 
be regarded as a scandal When their studies are 
complete, the young engineers will go out into the 
world and discover with amazement that the prob¬ 
lems of actual machines are not always amenable 
to such refined methods In some cases they will 
adapt themselves to practical requirements, but in 
others they may feel a lasting prejudice against 
practical work and never really settle down to the 
real requirements of their profession In England, 
on the other hand, the tendency is to emphasise the 
practical aspect at the expense of the underlying 
theory This has the disadvantage that persons so 
trained may not have sufficient grasp of funda¬ 
mental principles, m spite of their knowledge of 
current routine, to be able to cope with new condi¬ 
tions that may arise In both nations the really 
capable men will ultimately become masters of 
their subject, but the Frenchmen will tend to 
approach the particular through the general the 
concrete through the abstract, while the Enghsh- 
mon tend to reverse the process 

French mathematical books give a lucid account 
of general theories, but too often leave them m the 
air, without investigating their detailed application 
French mathematical students, if we may judge 
from their text books, work very few examples M 
le Chatelier has deplored the fact that too many 
students confine themselves to learning their lecture 
notes by heart He considers that they should 
work out examples for themselves, but regrets that 
this ideal seems impossible of attainment In 
England, on the other hand, the working of prob¬ 
lems IS firmly established as the essential feature 
of mathematical study Unfortunately, this feature, 
so good in moderation, is apt to bo earned to ex¬ 
tremes, as in the old Mathematical Tnpos, which 
was considered to be largely responsible for the 
sterility of many who should have contributed to 
the advancement of their subject 

In France there is no lock of research in pure 
mathematics, and here the instinct of generalisation 
finds a legitimate and fruitful opportumty Until 
the present century, British mathematicians have 
done beat m apph^ mathematics, where the some¬ 
what incoherent and not fully logical work of men 
like Maxwell has proved to be of more permanent 
value than the more closely knit and elaborate 
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efforts of French wnters which have now fallen 
into the background However, m recent years a 
change has taken place At least two English pure 
mathematicians have a world wide reputation, 
while the new syllabus for French schools and 
colleges 18 much less abstract than the old Per¬ 
haps at last the two nations are learning from each 
other 

We shall now deal bnefly with the special features 
of the books under review 

(1) Profs Painlev^ and Platner cover a much 
wider range than any English course of mechanics, 
for in addition to the usual rigid dynamics, hydro¬ 
statics, and hydrodynamics, there is a thorough 
treatment of elasticity, a little about steam engines, 
gas engines, and turbines, three short chapters on 
aviation, and finally both the special and general 
theory of relativity Until 1929 the course was 
lithographed, but the excess of material caused this 
arrangement to break down It is to be hoped that 
the effect upon the students will not be similar 
But if it IS really necessary that they should have to 
be taught such an enormous range of subjects, they 
certainly have it presented to them in the best pos¬ 
sible manner The section on gyroscopic motion 
IS particularly notable 

(2) and (3) The second and third books on the 
hst are, like (1), part of the course at I’Ecole Poly- 
techmque, the students of which, it must be 
rernemliered, are selected by severe competitive 
examination (2) M d'Oeagne begins with homo 
graphic and other transformations, and then goes 
on to the differential geometry of plane and skew 
curves and of surfaces, and to line geometry The 
later parts of the book deal with apphed geometry, 
including mechanism, graphical statics, graphical 
integration, and finally nomography (3) Prof 
Hadamard includes potential, calculus of variations, 
analytic functions, elLptic functions, differential 
equations (ordinary and partial), and probability 
The book differs from the well known courses of 
analysis by Qoursat or Picard in that it contains 
many references to problems in mathematical 
physics, which odd considerably to its interest It 
18 pleasing to notice that the French, sometimes 
said to be the most insular of nations, have dis 
covered the merits of the numerical method of 
solving differential equations given by the EngUsh- 
meui, John Couch Adams , the account given here 
IS taken from ^ Russian contribution, written m 
French, to a French journal 

(4) M Qarmer has written out the elementary 
course in analysis and geometry, taken in the first 
SIX months at the Umversity of Paris, by those who 
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are preparing for a study of the physical sciences 
The first part deals with calculus, infinite series, and 
complex numbers, and authors of Enghsh element 
ary works could consult it with advantage foi 
elegant methods of treating bookwork The second 
part has a very brief treatment (43 pages) of curvet 
and surfaces of the second degree (quite inadequate 
from an Enghsh point of view), and then more than 
a hundred pages of differential geometry 

(5) Prof Delthed has prepared a part for the 
extensive treatise on probability edited by Borel 
It deals with the theory of errors and least squares 
on classical lines It is, from its own point of viewj 
quite good, but we regret that the opemng chaptei 
18 devoted to inverse probability without any 
mention of the condemnation of this theory by Dr 
R A Fisher, whose work on small samples, treated 
by the ‘ method of likelihood \ seems of funda 
mental importance 

(6) Prof Julia's book is an attempt to link up 
geometry and the theory of functions A study le 
made of certain transformations, in particular of a 
circle into itself These lead to some of the funda 
mental mequahties of analysis A sequel to thie 
volume will deal with the researches of Lindelbi 
and Littlewood 

(7) The last book on our list is by a Russian, but 
it owes a good deal to French influence, and the 
author’s onginality m arriving at mathematical 
results by way of philosophy is eulogised in a 
preface by Lebesgue It deals with the difficult 
questions of the theory of aggregates, which are on 
the bonier line between mathematics and philo 
sophy In this subject it seems difficult to arrive 
at the truth, and the author considers that some 
work hitherto generally accepted is faUacious 
“ Philosophers ”, said Einstein, “ are children whe 
play with words”, and M Lusin concludes by 
warmng us that philosophic considerations are 
always vague, and that we must rely on what may 
be called observed mathematical facts 

H T H PiAOGio 


The Great Zimbabwe Problem 

The Zimbabwe Culture Rums and Reactions By 
G Caton-Thompson Pp xxiv + 299 + 74 plates 
(Oxford Clarendon Press, London Oxforc 
Umversity Press, 1931 ) 26s net 

T 18 beheved that Miss Caton-Thompson’s ad 
mirable survey of this problem will finally la] 
to rest a controversy which has now contmued fo: 
more than thirty years, in fact, it may be flippantl] 
desenbed os * the great Zimbabwe myth ’, and fev 
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m England will credit the heat which this diaouHSion 
engendered An idea sprang up^ soon after the dis¬ 
covery of the ruins by the Rhodesian pioneers, that 
they weie of immense age, and the opinion grew 
that Rhodesia was the great source of the alleged 
wealth of the Sabreans, the rums being the remains 
of a fortress designed to protect the gold trade , 
others, for some reason, claimed that they were built 
by Phcenician traders These theones were en¬ 
couraged by Bent, who explored the ruins about 
1891, and to some extent by Hall and Neal, who did 
further work there about 1901 The pronounce¬ 
ments of these investigators appealed to a public 
in South Africa who revelled in the romantic 
atmoHpheie, which was fully exploited b^ journal 
istio pens In fact, the fervour evoked was so 
great that anyone who was bold enough to express 
doubt was looked upon as a terrible iconoclast, if 
not worse 

Randall Maclver in 1905 carried out some careful 
excavation work at Zimbabwe and othei places, 
and he was the first jiorson to place the solution of 
the problem on a scientihc stratigraphic a 1 basis As 
18 well known, he reported that nothing could bo 
found which could be dated as being earlier than 
medieval times, and as regards the architecture, it 
exhibited no tiace of Oiiental or Eurofiean origin 

These conclusions producecl an angry storm of 
criticism and did little to dissipate tlie cloud of mis 
conception A local worker in Rhodesia, Mr J F 
Schofield, however, leopenod the discussion in 1926 
and produced some peitinent evidence Most pro 
fessional aichajologists were all along satisfied of 
the soundness of Maolver’s conclusions, but the 
techmque of archerological research has progressed 
m the last twenty hvo years and therefore the 
British Association decided that, as it was visiting 
South Africa m 1929, it would be a fitting occasion 
for an effort to settle a numbei of points which it 
was felt hod been incompletely dealt with bv the 
Maclver Expedition Miss Caton Thompson was 
entrusted with the mission and, accompanied by 
Miss None and Miss Kenyon, spent some five 
months on her task 

The results are set foith in the volume now befoie 
us, and they provide an example of the best system 
a tie archaeological work of to day, and it is believed 
that the logic of the deductions cannot fail to dis¬ 
perse the misconceptions which have for so long 
persisted It is difficult to understand that any 
modification of current ideas regarding the origin 
of the rmna should be considered to damage thoir 
mterest, a little reflection will show that this is not 
the case, and it is to be hoped that Miss Caton- 
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Thompson’s investigations will prove a basis for, 
and also a stimulus to, further archaeological re¬ 
search m South Africa and Rhodesia, for they 
affoid a pattern os regards method and the various 
unanswered questions are clearly specified 

Miss (!Jaton Thompson, upon anival at the site, 
was faced with the problem which all aichaeologists 
have to decide, namely, “ Where shall I, in the time 
at my disposal, with the moans at ray command, 
be likely to obtain definite results ^ ” The mam 
enclosure at Zimbabwe had been dug over in every 
direction for years past by prospec toi s and archcBo- 
logists, thus being ruined by disturbance She 
therefore decided to explore fully, in the first place, 
the Maund ruins near by, for there is rejison to 
believe that they are coeval with the mam buildings, 
and, further, the cement floor which is such a per 
sistent feature m these i ums was more or less intact 
This floor, of course, seals off everything prior to its 
formation and it therefore is of definite stratigraphic 
value, as constituting a datum level, and m a re 
seaich, the particular object of which was to dis 
cover datable aitides m undisturbed layers of 
deposits, it IS thus of great importance providing 
the evidence is carefully mteipieted 

Two distinct periods of occupation were proved, 
one marked by the stone walls and the cement 
flooiH and a later one characterised by mud mounds, 
the degraded lelics of buildings, the work of suc¬ 
cessors to these sites It is of great importance to 
note that practically eveiythmg found was, beyond 
doubt, of African origin As on previous occasions 
a few exotic sherds of pottery and some foreign 
treads were found In some cases the heads were in 
association with skeletal remains of Africans These 
objects were evidently traded from either Sofala 
or Tete, and the wonder is that there are not more 

The next site to be examiner! was the elliptical 
structure containing the conical tower which is the 
best known feature of these rums As the author 
states Around the famous towei have rallied all 
the theories of the exotic origin of the Rhodesian 
rums and it was fitting therefore that it should 
submit to a final test ” 

With the permission of the Rhodesian (Jovern- 
mont, a tunnel was diiven under the tower and a 
small collection of objects was obtained therefrom, 
but nothing to which any great age can be attri¬ 
buted and nothing of foieign origin After this a 
considerable amount of work was done at the so- 
called “ Acropolis and to avoid confusion due to 
previous excavation and refilhng on the top of the 
hill, attention was wisely confined to dissection of 
the old rubbish-heaps which here and there are to 

2 a1 
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be found on the flanks Here again practically 
every object was of African origin 

Miss Caton Thompson cast her net widely, how 
ever, and ignored no site which might be product 
ive of useful evidence She therefore explored a 
number of ruins to the north east of Zimbabwe— 
Chiwona, Matendere, Mshosho, and Hubvumi, also 
DhJo'DhIo, some fifty miles to the west In none 
of these did she discover anything to conflict with 
the sequence found at and near Zimbabwe 
Now with regard to general conclusions, Mac 
Iver*M dictum that the rums were medieval and post- 
medieval appears to be generally correct But 
Miss Caton Thompson concedes that the com 
mencement date of the buildings may go back as far 
as the ninth century a d , this conclusion being based 
on the age detemnnation of imported beads found 
here and there, but the earliest date from other 
evidence seems to be not earlier than the thirteenth 
century, and, curiously enough, the soapstone ob¬ 
jects, upon the exotic origin of whicli so much 
argument has been based, appear, so far as can be 
determined, to come rather late in the^sequence 
It IS, however, impossible and oven inaxlvisable 
in the limits of a review to attempt to give a com¬ 
plete r^sum^ of tlie methodical steps by which all 
these conclusions have been reached One thing 
becomes clear that it is mainly by the aid of 
meticulous rostaich of this character that concrete 
evidence will be obtained regarding the various 
waves of people which have swept into South 
Africa from the north during tJie last two thousand 
years, and which are loosely termed the Bantu in¬ 
vasions 

The work is well produced and profusely illus 
trateil C W H 

Flora of Central Asia 

(1) The, Plant Iniroducitons of Beginald Farrer 
Edited by E H M Cox Pp xi + 113 + 12 
plates (London New Flora and Silva, Ltd , 
1030) 50fi 

(2) Plant Hunting on the Edge of the World By 
F Kingdon Ward Pp 3S3 + 16 plates (Lon¬ 
don Victor GoUanez, Ltd , 1930 ) 21^ net 

(3) Wild Floiver^ of Kashmir (Senes 3 ) By B O 
Coventry Pp xix +100 + xxi-xxix + 51 plates 
(London and Leicester Raithby, Lawrence and 
g!o , Ltd , 1930 ) 16tf 

(1) TTAO those who knew Farrer personally and 
J- to the many who have enjoyed his writ¬ 
ings, this book will make instant appeal Farrer 
left his mark on English horticulture, and it is only 
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fitting that there should be an account of his work 
and especially of his venturesome last years in 
western China and Burma The main part of the 
book IS devoted to an annotated hat of the planti 
secured m Farrer’s journeys m Kansu in 1914-15 
and to his explorations on the Burmese frontier 
in 1919-20 The introduction is adequate and 
eminently readable The wnter of the book has 
had no light task, for the wntten records of these 
expeditions are imperfect, Farrer’s plants and seeds 
from Kansu received but scant attention dunng 
the War, and his untimely death on the Burmese 
frontier left his last notes and collections m some 
confusion Fortunately, Mr E H M CJox had the 
opportunity of accompanying Farrer for part of 
his Burmese expedition and can therefore write 
with first-hand knowledge He has supplemented 
this by viBitfl to most of the gardens where Farrer^s 
plants are likely to be found His has been a 
careful analysis The results are satisfactory, and 
Farrer has been fortunate in his biographer 

The hook is well printed on excellent paper 
The illustrations are attractive, and among them 
arc twelve coloured reproductions of paintings by 
Fairer in the field Those illustrations, represent¬ 
ing plants of the Burmese frontier, are of high merit 
and add much to the value of the book A few 
errors in the botanical names and terms have sur¬ 
vived the proof-reading, but these are few 

Apart from those who will read the book from 
interest m Farrer, the record of plants found by 
him m Kansu and Burma, with his annotations 
and descriptions, is such as must be recognised by 
botanical institutions and by those horticulturists 
(and they are many) who are keen on the floral 
treasures of these regions 

(2) Those acquainted with Mr^ Kingdon Ward’s 
previous books of venturesome travel in central 
Asia, such as “ The Land of the Blue Poppy ”, will 
welcome this noteworthy record of botanical 
exploration in one of the least-knoVn comers of 
the world The first half gives an account of the 
author’s journey m 1926 through that part of 
extreme north-west Burma bordenng on Tibet and 
China, and the rest of the book is devoted to a 
subsequent journey in 1928 through the hmterland 
of the Assam Himalaya, again leading to Tibet and 
China It IS an uninviting region to the traveller 
—with uncouth and unfriendly natives, dense 
jungles, and heavy rainfall To travellers of Mr 
Kingdon Ward’s type it is redeemed by the in¬ 
terest of its flora, especially as regards its alpme 
plants 

Little IS known of the fauna and flora of this 
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region—a vaat tangle of mountenna between the 
Himalaya and the Chinese Alps The author has, 
m these and previous expeditions, made valuable 
contnbutions, both biological and geographical 
Many of the plants referred to in the text bear 
unfamiliar names, but that is simply because the 
plants were unknown previously and have but 
recently been described Even for the non- 
botomcal reader the hook well repays |)erusal 
It 18 wntten in an easy style and well illustrated 
(3) Mr Coventry’s book on the wild flowers of 
Kashmir is the third of the senes, and is on the 
same lines as the previous two Fifty additional 
Kashmir plants are annotated and figured Every 
visitor to the delectable land of Kashmir who is 
mterested m its flora, should take these three 
handy volumes as his companions The only 
alternatives are the bulky seven tomes of the 
“ Flora of Bntish India ” and certain published 
lists of the plants of the north-west Himalaya 
These lack illustrations and otherwise do not appeal 
to the traveller who is not a professed botamst 
The figures in the senes under review are coloured 
and are reproduced from the direct colour photo¬ 
graphs of the author They are of very high merit, 
not only m the reproduction, but also in the choice 
of the matenal The botanist may miss the dis¬ 
sections which are the normal occompamment of 
botanical illustrations , but the author has caught 
the facies of each plant so well that they need 
not be regretted With the adequate and clearly 
expressed text, the results are very satisfactory, 
and lovers of Kashmir will welcome additions to 
the senes 


Our Bookshelf. 

The Animal Mind By C Lloyd Morgan Pp 
XU -t- 276 (London Edward Arnold and Co , 
1930) 128 net 

In the pre^e to “ The Animal Mind ”, Prof 
Lloyd Morgan quotes the words of Don Quixote 
to Duchess “ God only knows whether there 
be any Dulcinea or not in the world ” Let 
us be quixotic enough, adds the author, and 
some behaviounsts say that it is sheer quixotry— 
to beheve that our Dulomea does exist 
This sentence sums up the difficulties of a biologist 
who 18 asked to review “ The Animal Mind ”, if 
he does not ap;ree with the Wdlariachauung of 
the author Either you agree with Prof Lloyd 
Morgan’s views about scientifio method and regard 
the views he expresses about animals as a con- 
tnbution to scientific knowledge , or you do not 
agree with Prof Lloyd Morgan’s views about 
scientific method and ore therefore compelled to 
say courteously but unequivocally that ^science 
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16 not advanced by speculations about what goes 
on m the mind as opposed to the central nervous 
system of an ammal, and that the attempt to put 
yourself m his place ” is the very antithesis of the 
procedure which the scientific worker adopts m 
studying the characteristics of living matter 

The method of extensive introspection or, as 
the author himself calls it, ” putting yourself in 
its place ”, IS set forth m the following passage, 
which refers to the author’s observations on his 
dog Tony ” Let me try to illustrate what I mean 
from what I may call the ball-situation and the 
stream situation, putting myself m Tony’s place 
I, Tony, have learned to swim across a still pond 
and fetch things out of it Meanwhile I hav^ been 
learning quite a lot in ball situations Among 
other tmngs I have learned this that if I follow 
a swift runmng ball up to a wall, and from the 
wall as it rebounds at an angle ” Those to 
whom this method of investigation appeals may 
refer to the text for the remainder of a soliloquy 
in which Prof Lloyd Morgan, abas Tony, tortures 
his motives like the heroine of a Russian novel 
To those who place confidence m the method of 
Sherrington and Pavlov, the relevant issue is not 
whether Dulcinea exists, but whether Dulomea 
lielongs to fiction or to science They will not 
wish to rob Prof Lloyd Morgan of what comfort 
his Dulcinea can give him They will merely 
insist that her place is the library In the labora¬ 
tory her charms will distract them from the senous 
business of the scientific worker 

Unierauchungen an Lufiunirzdn Von K Goebel 
und W Sandt (Botamsche Abhandlungen, 
herausgegeben von Prof K Goebel, Heft 17 ) 
Pp 124+6 Tafeln (Jena Gustav Fischer, 
1930 ) 12 gold marks 

The senior author of the monograph, Prof Karl 
von Goebel, dunng his journeys in the tropics made 
numerous observations upon the aerial roots of 
epiphytes, interesting and characteristic features 
oi tropical vegetation , but he was not able to give 
them the systematic attention he desired Dr W 
Sandt has therefore continued to study them, 
under Prof von Goebel’s direction, using the very 
fine collection of epiph 3 rte 8 growing in the glass¬ 
houses m the Mumch Botanic Gardens, where 
anatomical and physiological studies were also 
possible The mam point under examination was 
the growth habit of these roots before and after 
entermg the soil Dr Sandt confirms the earher 
observations of Sachs and others, that m these 
aenal roots the growing region may be extra- 
ordinanly long and that this adequately accounts 
for the remarkable daily increment of growth of 
some of these aenal roots 
These roots, which grow obhquelv, not vertically, 
downwards, are usually quite unbranched unless 
the apex is damaged Branch root pnmordia may 
be formed, but do not grow out so long as this 
vigorous growth of the mam root continues When 
the root enters the soil, however, the zone of growth 
very rapidly becomes of the normal, comparatively 
narrow dimensions, and then the branch roots may 
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grow out, the main root apex also grows very 
sluHly or not at all in water, whilst branch roots 
develop freely Numerous measurements on the 
growth of marked roots and some observations and 
experiments upon absorption by them are described, 
and the regions of the roots, growing in air and 
soil, are briefly compared in their anatomy 

Eorpenmental Mechumcal Engtmertng for Engin¬ 
eers and for Stiulenis in Engineering Labora 
tor tee By Prof Herman Diedenchs and Prof 
William C Andrae Vol 1 Engineering In¬ 
struments Pp vm \ 1082 (New York John 
Wiley and Sons, Inc , London Chapman and 
Hall, Ltd , 1930 ) 40^ net 

The [irecise methods of the physical laboratory 
have long since been applied in the realm of 
engineering practice In workshops, factories, 
engine rooms, and steel works, scientific apptiratus 
is found in ever increasing quantity Specifications 
are drawn up with scientific accuracy and contracts 
have to be earned out within fine limits Not 
only during tests, but also as a matter of daily 
routine,records of pressure, temperatures, velocities, 
volumes, and analyses have to be taken at frequent 
interv^als, and every engineer must be something of 
a physicist Of the scientific appaiatus in use, 
there is an endless variety constantly Tieing added 
to, and the need of an authoritative text book on 
the subject is apparent 

To meet this need, the authors of “ Kxpcri 
mental Mechanical Engineering ’’ liave compiled 
this work on engineeimg instruments, their con 
struction, use, and calibration Chapters <leal 
in turn with the measurement of length, arem, 
time, HT)eed, pressure, temperature, woik and 
power, liquids, gas, vapours, and fuel analysis, 
exhaust and flue gas analysis, and lubrication 
They are well illustrated by diagrams, and refer 
onees are given to the soinces of information 
This is a book whic h should be in the library of 
ever} technical college, every drawing office, and 
of every engineer who is concei ned with the testing 
and running of plant A second volume is to be 
published to cover the testing of power plant 
apparatus as laid down in the codes of tne American 
Society of Mechanical Engineers 

Plants of the Gold Coast By Dr F R Irvine 
Pp Ixxix + 52 + 32 plates (London Oxford 
University Pi-ess, 1939) 5^ net 

The author of this work, who is master of agncul 
ture and biology at Achimota College, is anxious to 
commit to print the vernacular names of plants of 
the Gold (^oast and their relevant proverbs, with 
interpretations, before they are forgotten m the 
changed conditions of modern life The work has 
kieen undertaken mainly to help African teachers 
and other Africans who are veiling to take an 
interest m then: flora 

The introduction contains much of interest, 
amongst which the author summanses his investi¬ 
gations into plant lore, herbalism, and the economic 
uses of local plants * A list of economic plants shows 
the species grouped according to their value for oils, 
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fibres, timber, drugs, etc The lists of native names 
are a valuable record They are written in the new 
and unfamiliar senpt recommended by Dr Wester- 
mann and the International Institute of African 
Languages and Cultures The greater part of the 
book consists of an enumeration of the plants, with 
bnef descriptions and notes on plant lore, m English 
The arrangement is alphabetical, under the botam- 
cal names The author welcomes suggestions for a 
future edition The expenence he v^l gam in the 
meantime will undoubtedly lead him to reconsider 
the scope of the work ' 

There are some good representative photogrtmhs 
of the vegetation and a few hne drawings The 
low price of 5« is due to the financial assistance 
given by the Gold Coast Government to enable the 
author to achieve his object and place his book 
before the Gold Coast people 

A New Algebra for Schools By Clement V Durell 
Parts 1 and 2 Pp ix + 328 + xxiv+xxui+xv 
(London G Bell and Sons, Ltd , 1930 ) With¬ 
out Appendix with Answers, 3^ , without 

Answers, 3a With Appendix with Answers, 
48 , without Answeis, 4/? 

This book has been written for the ordinary pupil, 
and an excellent (ourse has been devised whereby 
the initial difficulties in algebra, due largely to the 
symbolic notation, may lie overcome In the early 
stages, the student is trained to think m numbers 
when using letters Simple practical formulae are 
then developed m such a way as to exhibit the 
utility of the notation The volume, embracing 
parts 1 and 2, each corresponding to a normd 
year’s work, carries the subject up to quadratic 
equations, and a charaotenstic feature lies m the 
numerous illustrations drawn from geometry, 
physics, and mechanics At the piesent time, when 
progressive teachers are strongly advocating a 
greater degree of umhcation in school mathematical 
subjects, such a book as this is very welcome 
There is an abundance of exercises to meet the 
needs of both oidinary pupils and those of special 
ability 

An Index to the Chemical Action of Micro organisms 
on the Non-Nitrogenovs Organic Com'pounds By 
Prof Ellis I Fulmer and Prof C H Workman, 
assisted by Anella Wieben and Calvin R Breden 
Pp xui + 198 (London Bailh^re, Tindall and 
Cox, 1930 ) 20fl net 

This book is a useful aid to biochemists wishing 
to know where to obtain information about the 
chemical action of micro-organisms The contents 
are tabulated to show the action of each orgamsm 
on all the substrates which have been examined 
and m each case the products found, the authority, 
and the reference to the literature Each item 
is cross referenced under “Substrate” and again 
under “ Products ” So far as the wnter has been 
able to test it, the information is fairly complete 
The present instalment deals only with orgamc, 
non-mtrogenous substances, it is to be hoped 
that a further section dealing with other substrates 
will soon appear 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neimer 
can he und^take to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATtmE No notice is taken 
of anonymous communications ] 

Pliny’s Water-MUl 

A PHOTOGBAPH of a water mill which recently roeichotl 

? ie from Kashgar m Turkestan is reproduced in Fig 1 
t has taken me two years to secure this photograph , 
and, BO far as I can trace, no illustration of a mill of 
this peculiar type has hitherto appeared in any British 
or American publication though reforonros to such 


by its own weight m a cylmder for the pestle fallmg 
by its own weight mto a mortar 

It 18 not improbable that this ty|ie of water mill 
was invented before the gearetl mill described by 
Vitruvius, and developed out of the (I think) still 
earher water raising wheel iisetl for irrigation pur- 
poaefl, a vague reference to uhioh occurs so far bock 
as Sumerian times ( ' Cambridge Ancient History 
vol 1, p 461) There are two other types of water 
mill without gearing, but I have been unable to find 
any evidence for either in the literature of antiquity 
Certainly no evidence is gi\ en by Beimett and Elton, 
111 their History of Cornmillmg ”, m support of their 
view that the horizontal water wheel on a vortical 
spindle was known in (iraaoo Roman times , though 
one may reasonably snsjioot, from its primitive design 
and construction, that it was ongui- 



ally invented at an early stage of 
civilisation 1 hoi)e to give fuller 
details in a paper to be read before 
Section H of the British Association 
in September 

Hugh P Vowles 

20 Ridgwav Place, 

Wimbledon, S W 19 

Classification for Bibliography 
of Science—A Problem 

Thf relations of V)ibliogta])hy to 
sc I onco V 1 1 h OS] >ccml rngan 1 to 
classification, as biought forward 
ill Dr S C Biadfoid’s ie( ent articles 
in Naiuuk,^ ha\o for many jears 
been my |uu posivo stud> I welcome 
tlie renewtsl and iru leasing interest 
in the problems involvccl It is very 
legrettable, ho\^ever, that these 
matters weie not consuleied more 
wisely a (jiiartei of a centui> ago 
What can best be done now should 


mills Will bo found m the works of a number of ex 
plorers in the Far East 

The interest of this particular mill lies in the fact 
that Pliny appears to have referred to water raills of 
a similar type in his “Natural History” (xviu 23) 
It will be noted that the water wheel, which is under 
shot, does not drive mill stones through gearing, but 
operates pestles by a trip hammer ’ action Pegs 
on the horizontal axle come m contact witli the short 
ends of two pivoted levers as the axle rotates The 
short ends are depressed alternately, the other ends 
of the levers—which carry pestles—then rising , fur 
ther rotation of the axle releasmg the levers so that 
the pestles fall by their own weight mto mortars 
containing gram or noe 

After discuBSuig hand operated pestles for crushing 
gram, Phny remarks “ Maior pars Italiae ruido 
utitur pilo rotis etiam quos aqua verset obiter, et 
molat’*^ This has been variously translated, but I 
think the followmg gives the sense of the words 
correctly “ In the CTeater part of Italy is used a 
roughened pestle, with wheels which the water turns 
m passing, and so it gnnds” The passage is ad 
inittedly obscure, but with the knowl^ge that the 
p^tle and mortar water-mill actually exists, I think 
we may reasonably infer that Pliny refers to this typo 

Further evidence, albeit indirect, is afforded by the 
fact that mechanism precisely similar in principle, 
though diffenng in application, is described and ilfus- 
trat^ by Heron of Alexandria in his “ Pneumatics ” 
The difference lies m the fact that Heron substitutes 
a wmd wheel for a water wheel, and a pisto'h fallmg 


indcofl bo(omo a ((ucHtion of major 
impoilance to h< lentihc woikers, to bibhogiaphcrs, an<l 
to librarians 

C Jasbification, aftimicd to be fundamental to scien 
tific method, has not yet been apj^hed to scion 
tihc literatuie methodically and in a Hcientifically 
orgaruHcil system This should now become a hrst 
comern of the national and latemational organisa 
tions The leasons for this, so well state{l by Di 
Bradfonl, have been urged by mo olsowhoic on broa^l 
grounds 

The International Catalogue of Scientific Liteiature 
rejected in 1896 the classifications then pioposed and 
the study of the i|UHstion was remit toil to the Com 
mittee on organisation ^ In the face of this negation 
on the part of the scientific workers, the International 
Institute of Bibliography soon after adopted an 
arbitrary classification devised by an Ameiican under 
graduate m 1875 for the college library he was then 
serving This was the famous Decimal Classification 
of Melvil Dewey Its undeniable disqualification lu 
that it IS illogical and unscientific 

This system sepaiates Science m Class 6 from 
Philos^hy m Cla^ 1 and places it subsequent to 
Social Science in Class 3, whicn is remote from History 
111 Class 9 Then Philology m Class 4 it dissevers 
from Literature in Class 8 , so all the literatures are 
severed from their languages Biology and psycho 
logy, so far from being treated as distinct, funds 
mental sciences, are misrelated and dispersed Bio 
chemistry is given [ilace neither under biology nor 
imder chemistry, nor even in the index Those few 
examples of the disorder and mmlequocy that pervade 
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the system justify my cnticism * that it is disqualified 
and inailaptable for scientific development 

The doctrine that such disorder matters little that 
specific subjects however misielated can be brought 
together by the index and by cross references I have 
termed the subject index illusion Without sub 
onhnation of the specific to the generic division 
produces dispoision of subjects that an alphabetic 
index does not counterv ad 
The International Institute conceding to the 
iropnotor s conservative regard for American public 
ibraries has engaged to maintain the basic oixler of 
the thousand subjects unchanged except foi a few 
alt ei at ions in headings but has been free to elaborate 
H})ecihc subdivision and to <levelop a complementary 
mnemonK notation This bowtver is too lengthy and 
complicated for bibliographic uses forexamplt expen 
mental psy( hology of children is marked 612 821 3 031 
where three letters would suthce 1 for psychology IB 
foi physiological and experimental and IBF for that of 
chddien Flu comjdexity is exemplified by such com 
binations as 9(44) 17 2 for history of France in the 

eighteenth centuiy written in English which an 
economical notation would mark simply with four 
Ictteis MSLF for the j^enods of the history of tiance 
M S foi tlie eighteenth century I and for English A 
Dr Bradford has appluxi to the De< imal Classifica 
tion the tenn Univtisal It may he regarded as 
international in some respects but indeed not univor 
sal it is not even internationally dominant In 
AmeiKB since 1900 it has been adopted by veiy few 
scientific and iinivoisity libiaiics the cli^ssification of 
the T I hi ary of C ongiess having bc^en preferied But 
thoi e ai-e st i ong objections to this system too not only on 
scit ritific grounds but also because of its cumbersome 
complexity Moreover such a classification is not 
available foj standardisation because it is not tvjacal 
In systems of selection of cataloguing and of 
classification co operation and economy depend on 
standardisation but we should consider how and in 
what measuie Would it pay to standardise an 
arbitrary c lassificatiou for scientific bibliography 7 
Does CO opoiation require that ? I think not and I 
proffci a constructive solution to the problem The 
whole ground is treated comprehensively in ray book 
on The Organization of Knowledge and the System 
of the ‘sciences reviewed in Nah re of Aug 9 1930 
p 199 lhat book is fundamental to a second volume 
offering a comprehensive study of the pioblem of 
bibliographic classification which will probably bo 
publisheci this year by the American Library Associa 
tion It advocates co ojierative develojiment and 
standardisation of a basio classification and notation 
consistent with accepted principles and with the 
organisation of science and adaptable to national 
H|>ecial and typical conditions and requirements A 
definite plan for oo operation in selection cataloguing, 
and classification was outlined by me at the Conference 
of the Amei ic an Library Assoc latiun at Toronto m 1927 
International oo operation is of so great importance 
to 118 now that we should avoid detraction save for 
social economy But the problem of bibhographio 
classification is as yet unaolvcxi It m involved m 
library economiee it is immersed in a historical 
situation We cannot avail ourselv^ of standardisa 
tion while bibhc>graphers advocate one svstem and 
librarians adopt another though scientific workers 
find both very unsatisfactory It behoves scientiho 
workers, therefore, to examine this matter for them 
8el^^esand to ua<l»rtake to solve it m an mtemationally 
organised system Henby Evelyn Bliss 

The College of the City of Now York 

Sept 13 Oct 4 aad 11,^ 

’ NATUftH July X3, 1806 TW, p 272 
* txbror^ Journal Doc 1912 
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Isotope Effect and Hyperflne Structure of the 
Mercury Resonance Line 

Recently Schuler and Koyston ^ have made some 
interesting studies on the hyperflne structure of the 
spectral lines of thallium, from which they conclude 
that the hvperfine structure is due m part to a relative 
shift of tne spectral terms due to two isotopes of 
thallium (203 and 205), ongmating from differences 
in the structure of the electric field of the atomic 
nucleus The isotope splitting is greatest m the 
terms with relatively small nuclear moment sphttings 

In connexion with the investigations on hyper 
fine structure of the mercuiy resonance line 2537 A , I 
have been able to confirm by eimenmente the exist 
ence of the above mentioned effect I investigated 
the hyperflne structure of the mercury resonance 
radiation excited with different combinations of the 
2637 A line components the isolation of the -com 
ponents being reahsetl m the way described m a 
former paper * These experiments showed that every 
component gives a pure resonance effec t this proves 
that the normal 1 level of the mercury atom is 
single * 

Jurthei my studies on the influence of admixture 
of non extinguishing foreign gases to the resonating 
vapour proved that the components of the 2637 A 
lino can be divideil into tuo groups (1) comi>onentH 



'itSfi -10 a 0 iUfi 

(13S) m (ioi) m) 


1<I0 I 

with an independent existence even if considerable 
quantities of foreign geises are added (40 mm nitro 
gen) they show the pure resonance effect—such are 
the components 0 and +116 mA , (2) Components 
which show a coupbng such that they appear all 
together with the exciting Ime ( - 26 4 mA ) with 
greater a<lditionB of foreign geaeth— such are the lines 
- 25 4, - 10 4, and +216 nc2\. The Imes of the first 
kind l^long to different isotopes, those of the second 
to the same kmd of atoms The sphttmg of the latter 
is thus certainly due to the existence of the magnetic 
moment of the nucleus, which would m part confirm 
the hypothesis suggested by me elsewhere * 

The relations of intensities of the three hnes of 
the second group m monochromatioally excited reson¬ 
ance radiation with the - 26 4 mA component, m the 
presence of large quantities of foreign gas (represented 
qualitatively on V^g 1), as well as my new jnvestiga 
tions on the Zeeman effect m absorption m fields up 
to 16 kilogauss, show, however, that the structure of 
the 2637 A line is certainly mcor^ oomplioated and 
anses from the incidental overlapping of the lines 
belonging to different isotopes ITie relationships 
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to which the above mentioned investigations lead 
are represented on the Fig 2 (isotopes with zero 
nuclear moment) the lengths of the respective lines 
indicate their relative intensities These intensities, 
or the absorption coefficients, lio not give us directly 
the proportion of the vanous kinds of isotojies, be 
cause the probability of the transitions may not be 
the same for different isotopes, which was demon 
strated by me in the case of the 2637 A line • For 
this reason a correlation based on the intensities, as 
Schuler and Keyston have done (cadmium, thallium), 
cannot be considered as convimmg 

In the case of the line 2537 A , calculations can be 
made using the isotope concentrations given by Aston, 
which are not subject to the above mentioned objec 
tions, for the life period of diffeient components is 
known * The^ show that if we attribute the lines 
0 au<l +116 inA to the isotopes 200 and 202 (in 
aibitrary succession), the three lines represented on 
Fig 1 must be attributed to two isotofies, 199 and 201 
(overlapping of a doublet and a triplet ?), with nuclear 
moments equal to an odd multiple of 1/2 This last 
conclusion follows from the fact that in the parallel 
Zeeman effect the parallel zero components, which 
show a Paschon BacK effect iii higher magnetic fields, 
are not observed 

It IS curious that the direction of the isotope shift 
of the lines shown in Fig 2 is opposite to that oDserved 
with thallium and to that resulting from the motion 
t)f the nucleus around the centre of gravity of the 
atom This shift has at the same time a relatively 
high value of c 0 2 cm ‘ for each addition of two protons, 
which 18 , however, nearly a half of the shift observed 
on the Imo 6361 A of thallium ’ It is producecl 
probably by the modification of the electric field sur* 
rounding the nucleus, tts resulting from the addition 
or subtraction of two protons 

A full report of these investigations will bo i^ub- 
lisheil shoitly in the Bull Acad Polonaute 

S Mbozowski 

PliysK al Laboratory of the Society of 
Sciences and Letters, Warsaw, 

May 6 

' H Schiller and J K Xay»ton, Dis Naturtcugmichaftm 19 p *120 
1081 

• H MrOBOwakI, BuU Acad Pol , p 464 , 1930 in i>art also Natlri, 
IM, p 684-; 1030 

* S Mroxowslci PhvM 87, p 84B, 1931 

‘ » Mroxowki, Zetl /Ur Ph/zsitt 68, p 278, 1931 


Electron Polarisation 

If the free electron has the spin theoretically 
assigned to it, the theory ^ of the double scattering of 
electrons by single stripped nuclei would lead one to 
expect that when an electron beam impinged sue 
cesaively on two metal targets, the mtensity of the 
secondary scattermg would be asymmetric about the 
direction of incidence of the secondary beam 

The majority of the previous experiments to detect 
this effect have been carried out either with slow 
electrons (a few hundred volts energy), small scatter 
ing angles, or reflectors of low atomic number Under 
these conditions no observable asymmetry is predicted 
by theory, and this is m accord with the results of 
most investigators 

Chase ■ hew reported that with 90® scatteni^ from 
46® lead targets, and with pnmaiy electron velocities 
of from 0 7 to 0 96 the velocity of light, the effect does 
appear, together with more sinking features not pre 
dieted by theory With these high velocities, how¬ 
ever, the theory loses much of its meaning, since in 
Its formulation the radiative forces on tlte electron 
were neglected It seemed desirable, therefore, to 
look for the effect with a primary eleotron'^velooity 
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of such a value that the predicted asymmetry should 
be easily observable, and yet the rculiative forces 
should bo small 

The tube was constructed so that the electron beam 
reflected at 90° from a 45° tungsten polarising target 
impinged at normal mo idem e on a tiuigsten analysing 
target The intensities of the secondary scattering at 
an angle of slightly more than 90® oouhl be measured 
at 0° and 180° of the azimuth without altering emy 
part of the apparatus Only the faster group of elec¬ 
trons in the scattered beams was allowe<l to reach the 
measuring instrument, all others being prevented by 
the U 80 of suitable retaiding fields (1700 volts for a 
primary voltage of 10 kv ) Rotation of the polar 
ising target tlirongh 180° about the direction of the 
secondary beam and the use of a tM^cond filament at 
180° to the hret, was intended to reverse the Bpm 
asymmetry and to provide a cheek against possible 
diffraction effects in the analyser 

It was found that with 10 kv and 1 kv elections the 
ratio of the intensities at 0° and 180° of tlio azimuth 
did not differ by moni than the experimental error 
(1 per cent) lor purely nuclear, ideal scattering (in 
the sense of the Mott theory) the diffortmce should 
have been approximately 13 per cent This figure is 
based on the theoretical idea that the probability of 
an electron being scattered in a given direction do 
pends on the orientation of its sjan axis It would 
therefore attain this value only if all electrons scattered 
‘ into ’ the polarising target were rediffusod with 
appreciable energy loss, so that tiie fostei gioup of 
elfctrons in the secondary beam would be polarised 
to the degree predicted by theory 

It would appeal to follow fiom this experiment that 
either the free electron has not the spin thooretKally 
assigned to it, or that the present approximate theory 
with its neglect of orbital electron scattering and ladi 
ativc forces predicts an effect which would not api>€^r 
m a more complete foimulation 

1 am indebted to Prof O W Rulianison for the 
suggestion of the problem 

(J O Lanohtroth 

King’s College, 

Strand, London, W C 2, 

May 8 

' Mott, Proe Rou ^or A, 184 435 1920 

» fhv Rev , 36 1060, 1930 


Hyperflne Structure in the Spectrum of Copper 

The principal copper doublet at \X3248 and 3276 
has been studied with great care in the fourth and 
fifth orders of the large concave grating of the Physical 
Institute at Tubingen Each line consists of a very 
sharp, narrow doublet of separation, 0 043 ± 0 001 A 
or 0 41 + 0 Q1 cm the long wave length component 
being about twice os strong as the shoit wave length 
comjKinent 

Extreme care must be exercised in the photography 
of this pair of lines They are the ‘ raies ultimes^ of 
copper, and even when the copper content of the 
electrodes is so low os 0 001 per cent, the fme structure 
of the lines indicates the beginning of self reversal 
A similar phenomenon was noticed by Royds ^ m the 
green line of thallium 

So far as we are aware, the only previous work on 
the fine structure of these two linos was done by Back ■ 
with the same apparatus os that used by us On the 
basis of the present work, it seems tliat Bewk’s results 
can be explained by self reversal of the fine structure 
components It was possible, with 0 001 jier cent 
copper m the electrode and the use of high excit6d)ion, 
to reproduce the results of Back Only when the 
copper content of the electrode had been reduced, to 
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a ne^IiRible amount (aa an eiectrolytic impurity) ami 
the excitation kept at a minimum did the structure 
ot-eoch of the lines appear ew reported in this letter 
With a view toward mter|)retiag this hyperflne 
structure on the basis of nuclear spin, the lines were 
studied in a maji^netic field of 43^350 ^^ausses The 
Zeeman patterns of these lines have always been re 
ported as simple D tyixjs Using very hno grained 
plates and esjiecial caie m tlevolopmont, each of the 
Zeeman components appears to be doubled, even when 
using less than 1 per cent copper in the electrodes 
But this doubling is considerably wider than the field 
less separation, and we therefore reduced the copper 
in the alloy (<0 001 per cent) and the excitation to 
a minimum Under these conditions, the Zeeman 
patterns of the lines consist/od of extremely sharp 
single lines, showing that the former patterns were 
probably duo to self leversal 

The separation 0 41 cm can be attributed to the 
hyperfine structure of the level of copper, since 
this level is common to both lines The nyporhne 
structure of the •/* lo\els is apparently very much 
smalkr and could not bo determined m tlie piescait 
investigation J B Gkefn 

((.higgenheim Follow) 

John Wuiff 

(National Research Fellow) 
Physikahsthes Institut 
der UniveisitAt, Tubingen, 

May 0 
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The Velocity of Light 

In Naturf ot Apnl 4, p 522, M h J (Jheury de 
Bray pointed out that the decrease of the velocity of 
light, if It exists at all, could be caused by the change 
of the eaith’s magru tic field But such an explana 
tion of a change m the \ elocity of light could not easily 
be a<cp])ted, because the immediate relation between 
the velocity of light and the inteiiHitj of magnetic 
held for Maxwell’s theoiv is unknown 

Let us suppose that Maxwell’s relation foi the index 
of refraction for an insulator n = \/ffx is coiiect, n 
signifying the permeability and depending in ferro 
magnetic substances upon the intensity of the magnetic 
field Then, because the discussion relates to measure 

monts of the velocity of light canic«l out m air, the 
change of the velocity of light in the sense of Mi 
(iheuiy de Biay’s explanation would mean that the 
permeability, and accordingly the index of refraction 
of an, had changed (on account of the change of the 
earth’s magnetic field) The index of refraction of 
air is 1 00029, and a simple calculation shows that 
within the last fifty years the index should have 
increased by some 6 7x10* in order to produce 
a decrease of 200 km /sec According to Landolt 
B6m8tein(“Physikalisch chemise he Tabol 1 on ”,vol u 
1923* p 969, I Erg&nzungsband, 1927, p 525) it 
ran be seen that this index had not changed between 
1865 and 1925, the difference between the various 
values being ^36x10*, moreover, the values do not 
show any systematic variation during the time 

V S VrkIvJan 

Zerjavi6eva ul 16, Zagreb, 

May 2 


Vrkljan’s contribution to the subject is 
welcome as teitdting towards the elucidation of the 
causes, whatever they may be, which are operative in 
creating the cunous, and possibly significant, refusal 
of the observational to endorse the thooreticel 

dogma of the constancy of the velocity of light 
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Dr Vrkljon, however, fias misunderstood me I 
did not express the opinion that a decrease of this 
velocity could be caused by a variation of the earth’s 
magnetic field I pointed out that the latter no doubt 
affects the velocity of light and yet that, to my know¬ 
ledge, no attempt has been made to investigate the 
relationship and allow for its effect on the observations, 
although the possible error has been reduced to 1 m 
100,000 nearly I further allude at the end of this 
note to the jiossible existence of other factors which 
may also affect the sought value The only correct 
mg factors applied are those for the pressure ami 
temperature of the atmospheric air 

The velocity of light is vmdoubtodlv the most im 
portant ‘constant* m the realm of physical science 
Theories are currently discussed which admit an 
expansion of the universe soap bubble fashion , if 
the ether be material -and there are still physicists 
who hold this view—such an expansion implies a 
gradual decrease of density of the ether, and the 
decrease of velocity of light with time follows as a 
matter of course To any unprejudiced mind, the 
observations conclusively put this decrease m evidence 
If the ether is a meie abstraction, yet its viitual pro¬ 
pel ties must be consistent with the theories which 
juirport to describe the structuie of the universe, and 
therefoje there should be somewhere in the hi affolding 
with which de Sitter’s theory bos been erected some 
mathematical counterpart of this particulai result of 
the exjiansion of the universe, which causes the light 
to take longer, as time goes on to travel between two 
points of space defined by then [losition with respect 
to the whole, since this whole is expanding, and tliere- 
fore the distance between those two |5omtR increases 
I behove that m any othei field of mquji> such a 
diw repancy between observation and theory would 
be felt intolerable Why it is suffered in the present 
cose IS not apparent It is, however, ci^rtnin tliat if 
a decrease of the velocity of light wore accepted on 
theoietical grounds, and if some misguideil physicist 
attcrnpteil to demonstrate that it is constant, the 
pn.sent observations would be called to witness to 
silence him conclusively ' Such is the strength of 
the observational evidence on which this corner stone 
of physics IS actually resting I 

M E J Ghkxjr\ de Bray 
40 Westmount Rood, 

Eltham, H E 9 


The Conditions on Schrddlngter’s + 

Thf energy levels of an atomic system are found 
in wave mechanics by selecting the ‘ characteristic ’ 
solutions of a Schr6dmger differential eipiation, and 
the conditions defining these solutions are usually 
state!I as an arbitrary mathematical postulate chosen 
HO as to secure agreement with experiment i This 
miditional postulate seems to be unnecessary, how¬ 
ever , the conditions follow naturally as a conseipience 
of the physical foundations of the theory 

Wave mechanics rest upon the following two funila- 
meutal laws 

(11 ^ has the usual significance of a piobability 
amplitude , 

(2) When completely expressed, ^ satisfies always 
Schrtidmger’s time equation (or its relativistic sub¬ 
stitute) 

Choraotenstic value problems anse os a special 
case m which the experimental conditions serve to 
select a system m a ‘ pure state * as regards some vari¬ 
able, such as energy or angular momentum, which con 
be ‘ measured ’ physically To follow such a measur 
mg process theoretically, one expresses f os a senes 
m terms of that complete set of orthogonal oharactei - 
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iHtic functions which belongs to the SohrOdinger equa 
tion for the variable in qviestion, each function cor 
responding to a certain value of the variable » the 
measurement can then be regardeil as consisting in a 
physical separation of the terms in this expansion, 
followed by a detection of the system as being m a 
place or state corresponding to one of them, * in other 
words, as a generalised Stern (lerlach experiment 

The basic requirement fot a characteristic fun( tion 
IS accordingly that it shall constitute one of such an 
orthogonal family m terms of which we can expand 
any f that can occur in Nature Since it follows 
from (1) that V' ^ * must always be mtegrable in onler 
that the total probability may be unity, the charactei 
istic functions themselves must be quad rat ically in 
tegrable (oi, in the continuouK spectrum case, Weyl 
normalisable) The t ustomary re<piirements of con 
t minty and single vahiedness of ^ or its doiivatives 
are unnecessaiy as an addition to the furKlamenial 
requirement that ^ shall satisfy a certain differential 
equation The condition that ^ shall be finite every- 
^vhe^e, which 8ei*ve8 so well in atomic theoiy, is m 
almost all cases equivalent to the leqiurement that 
shall be mtegrable The possibility remains 
open, howevei, that m exceptional cases infinities 
may occur without destroying the mtegrability, as in 
the Dirac relativistic hydrogen atom,^ and on this view 
such an infinity does not neccssaiily constitute a 
‘ blemish ’ on the theory 

The basic postulates of cjuantum mechanics are 
necessarily somewhat abstract but when we have a 
choice, I feel that the loss abstract foim has decided 
advantages from the physical point of view 

E H Kennabd 

Coinell Univeisity 
Ithaca, New \oik, 

April 27 

* (f Joird^ 7ed f Vhysik 66 770 1930 Lanciraiid tlo8cn Phus 

37 HHO 

* (t forevnmple Phu>t Rer 31 87ft 1928 

* r»urA4in ,^oc /»iw,118, 673 1028 


An Apparatus for Recordini^ the Ultra-Violet 
Light of the Sky 

Obsbhvaiionm of ultra violet light aie being made 
m many towns and seaside lesoits by means of Sir 
Leonanl Hill’s method of recoidmg the fading of a 
solution of methylene blue in acetone For simplicity 
it would be difhcuU to impiove upon this proceduie, 
but m winter, when the days aie short, there are many 
times when the fadmg is too small to be obseivablo by 
this method 

Expeliments have been earned on hero duimg the 
last year or two on an alternative method m which 
photographic printing paper is uswl to registei the 
ultra violet rays 

A strip, 3 in x 1 in , of ‘ Ultra violet (floss’, which 
IS opaque to visible light but allows a band of rays 
beyond the v lolet from about 3400 to 3700 angstrom 
units to pass, is fitted into a slot 3 m x 1 m , m the hd 
of a shallow metal box, so that the interior of the box 
IS ilhiminateil only with ultra violet rays when the 
lid IB closed To measure the intensity of these rays 
a stepped ‘ wedge ’ is constructed of layers of a fine 
ouahty of thin tissue paper which provide ten grades of 
tnicknesses through which the light may pass A stnp 
of photographic paper receives the ultra violet rays 
This pa{>er is laul on the bottom of the box, the wedge 
IS put over it, the hd of the box closed, and the whole 
exfiosed to the light of the sky At the end of the day 
the photographic paper is examined, and t)^ greatest 
number of layers of paper m the wedge whichithe light 
has penetrated is read off According to theory, this 

" No 3216, VoL 127] 


number is the logarithm of the intensity of the light 
The transmission factor of the paper beinp known, it 
is easy to construct an arbitrary scale of light values 

The method is sensitive enough to allow a daily 
reading to be obtaincnl all through the short days of 
winter except at such times when fog obscures light of 
every kind 

As the year advances from winter to summer and 
the light becomes stronger the wedge scale may need 
extending, and in that case a further suitable number 
of layers of the tissue paper may be superimposed on 
the wedge without detriment to the accuiacy of the 
readings 

Tf necessary this photographic method could easily 
be adapted to give a continuous recoicl of ultra violet 
lays by wrapping the photogiaphic paper on a rotating 
drum 

I ho locord of average monthly readings with this 
apparatus compaies veiy well with the monthly 
averages of the methylene blue apparatus 

Observations are being earned on in Manchester, 
Rochdale and Hale (Cheshire), and they show a 
icgulai diminution of ultra violet light as we pass 
from the open countly, through the sulnubs, to the 
centie of a manufacturing town, where the light is 
found to be about one half of what is received m the 
< ountry 

This IS no doubt, due to smoke in the atmosphere, 
foi direct expeiunents in the laboratoiy demonstrate 
that smoke is effective in obscuiing ultra violet rajs 

J R Ashworth 

56 King kSt , South, 

Rochdale, 

May 8 

The Change of Density of Nitrobenzene with 
Temperature 

Jn connexion with the study of the dielectric con 
staiit of nitroben/cne as a function of temperature,^ 
I have measured the density of nitiobenzene in tlio 
temperatme interval lieiweeu 5 6° C and 30^ C , using 
the method desc nbed by 
H Kamerhngh Onnes and <23000 
T U A Boks* n 

I have already used this j-i 

method in measuring the 1 

dejiendfnce of the density 1 

of ethyl ether upon tem- 
lerature,® tliere is there 
oie no nc?ed to dwell upon 
the details 1 will mention 
only that temperatures 
were determined with an 
error not greater than 
0 003"’ C , the changes in 
the fourth or even fifth 
decimal of the value of ' 21344 
density were still discern 
ible 

The density of chemi 
rally specially punhed <20320 
nit nihenzene increases from 
1 1016 at 20^ C up to 
1 2134 at 9 8° Beginning 
from 9 5°, thei'e is a mark ' 
edly more ranid increase 
of density with the lower 
ing of t-emiwrature, at 6 6®, 
that IS, in the neighbourhood of the freezing point, 
the value of the density is 1 2569 These changes 
of density appear distinctly on the accompanying 
graph (Fig 1) 

In the neighbouihood of 9 6° there is a sharp change 
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of slope of the curve This temperature was in¬ 
correctly hold by many authors to be the freezing 
point * In the present study 1 have definitely found 
that the freezing point is at 6 6° , at 5 7® mtrobenzene 
IS distinctly liquid 

It is to be noted that the slope m the density tern 
perature graph is the more interesting because at the 
same temperature of 9 6° the dielectric constant of 
nitrobenzene, as wets shown previously by me, shows 
a very sharp decrease Both this sharp change of the 
value of dielectric constant and the sharp change of 
slope in the density curve m the neighbourho<^ of 
9 6® lead to the assumption that at this point nitro 
benzene undergoes some, os yet not clearly understood, 
energy transformation 

J Mazur 


Physical Laboratory, 
Technical Institute, Warsaw* 
Apiil 4 


• Natcrk, 126, 003, Dec 27 lOJO, and t R Soc FoUm d« 

6 3 1031 

■ f omm Leid^. No ITO** 

> Nature 1*7 270, teb 21 931 and < /t Sn Sor PoUm de 
Phyit^qw. 6 4 1031 

• Landolt und IlOrnsteln, Tabellcn 


The Effect of X-Rays on Hair 

In Naturf of May 2, Messrs Asprey and Woods, 
writing on the subject of the molecular weights of 
proteins, mention that they have recently been doing 
some work on the effect of X rays on the elastic and 
other properties of animal hair They state that, 
after exposmg unstretched wool for sixty hours to the 
full beam of a bhearor X ray tube, the fibres show 
many of the properties characteristic of wool which 
has been exposed in a stretched state to the action 
of steam They refer the effect to the disruptive e< tion 
of high energy quanta on the length and adhesion of 
peptide chains, und mention that it must be closely 
related to the influence of various radiations on bio 
logical activity 

The accompanying photograph (Fig 1) may be of 
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mterest in this oomiexion, and is one which I showed 
a few years ago at a joint meeting of the Physical 
and Rbntgon Societies The photograph is of a bletck 
rat which has been exiiosed over two small areas of 
the back to X rays generated in the region of about 
100 kilovolts Some weeks after the dose had been 
given, the hair fell out and the new hair which grew 
was devoid of pigment and considerably alter^ m 
tenure, the normal strai^^ht hair of the animal bemg 
changed to alrtither thinner fibre which appeared 
shghUy CuHy This result must, of course, oe at 
triDuJ^ to some action of the radiation upon the 
haii* follicles, and the curliness of hair which regrows, 
ohoe the surface has been epilated, is a not uncommon 

No 3215, VoL. 127] 


observation in children where epilation of all the hair 
of the hecKi has been purposely brought about The 
doses m the cases mentioned are probably many times 
smaller than those mentioned by the authors 

Sidney Russ 

Bamato Joel Laboratones, 

Middlesex Hospital, 

W 1 


Stellar Structure 

By an imaccountable slip, a numerical error crept 
into our recent communication ^ concerning the nuclei 
of planetary nebulse With the assumed data for a 
typical nucleus, it is the superficial area which is 1/43 
of the sun's Witb mass equal to the sun, the mean 
density comes out 400 gm /cm ewid with the probable 
mass 80 suns, as 32,000 gm /cm ^ This is still high 
enough to lustify the classification of these stars with 
the white dwarfs , but degeneracy of the gas appears 
to be only beginning, rather than far advanced 

The suggestion that the nuclei of planetary nebulaa 
are of hi^ density and comparable m physical con¬ 
dition to the white dwarfs was mode by Prof D H 
Menzel,* who gave convincing arguments m favour 
of his position We regret that we did not notice this 
in time to mention it m our letter 

The subject has also now been dealt with by 
(Jerasimovi? * It seems jiOBsible that further additions 
to the list of * white ’ dwarfs which we gave may be 
ma<le from among the O and B stars, in accordance 
with the suggestion of K F Buttlmger • 

HENRi Norris Russeli 
R d’E Atkinson 

Princeton University, 

Pnneeton, New Jersey, 

May 26 

* Nature, May 2 p 661 

» PvUicatifmB Attron Soc /><«;, 38 302 1926 

• The Obsertviory A pril 

♦ ZtiU f Aetrophyeikj 2, p 153 1931 


University Representation 

‘ Unfortunately, the case of the universities has 
been weakened by their own action in selecting 
members according to their political complexion 
rather than for their intellectual stature ” (News 
and Views, Nature, May 30 ) 

The abolition of plural voting will inevitably result 
in a decrease (which may be considerable) in the 
number of vot^ cast in university constituencies 
The Times has represented the expected neglect of 
the university vote as virtued extinction Voting will 
tend to be l^t to those whose mterest m the repre¬ 
sentation of * stature ’ is strongest, and the ordmary 
politically mmded voter with a degree may easily be 
m the mmbnty 

Is there no orgamsation adapted to turning this 
situation to advantage ? The special opportunity 
seems to be this The assumed mamnty will be com¬ 
pact, relatively small, and accessible Its members, 
with special national needs m mind, should'be pre¬ 
pared to excuse their representatives from attend¬ 
ance on those occasions when Farhament is pursuing 
what many of us regard as the merely political game 
The umversities’ representatives need not; the^ore,' 
find their work unduly heavy, although it nnght for 
some time be disoouragingly light i 

Tudob Jones 

University of Liverpool ^ 
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The Nomenclature of Petrology and Mining 

By Sir Richard Rbdmayne, K C B 


N omenclature m the scientific sense may 
best be described as a system of teohmcal 
language by which the objects of any science are 
desonlm, as, for example, the present language 
of chemical science, usually termed the modem 
chemical nomenclature, as distmct from the older 
and less perfect nomenclature Consideration is here 
restricted to nomenclature m relation to petrology 
and mining, and to emphasising the desirability of 
working to secure a umform and simple system in 
respect thereof, for the vanety and complexity pre¬ 
vailing m petrological and mining nomenclature are 
very considerable and hampering 

A first step towards international universahty of 
definition and name would be to secure unamm- 
ity of name, meaning, and notation nationally 
Great diversity exists at present, especially m 
the domain of petrology — a state of disorder 
which IS constantly mcreasing with the growth 
of terms and expressions As demonstratmg the 
doubtfulness or mconclusiveness which persists m 
petrological definition, one may take such well 
known words as ‘ freestone ‘ coal *, ‘ hgmte 
and ‘ ore all terms m very common use m petro¬ 
logical and mimng literature We find that such 
diversity of definition exists m regard to these as 
almost to amount to chaos For example, in the 
county of Durham the term ' freestone * is apphed 
to sandstone only, but m the West Riding of 
Yorkshire, to limestone Albert H Fay, of the 
Department of the Intenor, United States of 
Amenca, in his “ Glossary of the Mimng and 
Mineral Industry, 1920 ”, descnbes freestone as 
‘ any stone, especially a sandstone, that may be 
cut freely in any direction without a tendency to 
spht”, which 18 perhap as good and workable a 
defimtion os could be devised 

In considering the imphcation of the term ‘ coal ’ 
we are met with a great vanety of meamngs 
Holmes defines coal deposits as a “general name 
apphed to black carbonaceous deposits, denved 
from accumulations of vegetable debris which have 
been compacted by diagenesis into firm bnttle 
rocks exhibiting a dull or shimng lustre ” Fay’s 
descnption is not in entire agreement with this— 
the reason perhaps being due to a difference of 
defimtion of ‘ li^te ’—for he defines coal as “ a 
carbonaceous sunstance formed from the remains 
of vegetation by partial decomposition (U S Geol 
Surv ) A solid and more or less distinctly strati¬ 
fied carbonaceous substance varying m colour from 
dark brown to black, bnttle, combustible, and used 
as fuel, not fusible without decompisition, and 
very insoluble In its formation the vegetable 
matter appears to have first taken the form of peat, 
then hgmte, and finally bituminous coal The 
latter by loss of bitumen has m some places been 
convert^ into antiirocite or hard ooaL Ligmte 
gives a brown powder, coal a black , hgnltes con¬ 
tain a la^ percentage of water and ash ” 
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Here we have an example of the danger of tacking 
on a descnption to a definition The description, 
as well as the definition, bristles vath debatable 
matter The stages of formation as set out are by 
no means agreed the fact that there is loss of 
volatile hydrocarbons m coal on the application of 
heat does not prove that these hydrocarbons exist 
m the coal in tho form of bitumen, bitumen being 
composed of sohd or semi-sohd hydrocarbons 
Some true coals, again, contain a higher percentage 
of ash and of moisture than some hgmtes 

The term ‘ hgmte ’ is used very loosely Com¬ 
monly, all immature coals are called hgmte It is 
used to embrace not only true hgmtes, but brown 
coals also According to Holmes, ligmte is dis¬ 
tinguished from brown coal by contaming more than 
20 per cent of water, but this is not so Brown 
coals are known which contain considerably more 
than 20 per cent of moisture and some hgmtes which 
contain less than that amount As a matter of 
fact, hgmte is immature coal formed from wood— 
it 18 found in brown coal deposits—whereas brown 
coal has earthy characteristics and probably owes 
its ongin to peat, and hgmte to the trees which 
grew where the peat was formed The term best 
apphed to those so called black hgmtes which 
approximate to true coal—and there are many of 
them—is that adopted by the Umted States 
Geological Survey sub-bitummous ’ coal 

Tho importance of a correct defimtion of ‘ coal' 
from a legal point of view alone is very great The 
mineral mined at Torbane Hill, m Scotland, will 
be remembered in this connexion It was this 
mineral which Mr Young first used, in 1856, for 
the extraction of paraffin oil, which gave the start 
to mmeral oil lamps in Great Bntam and was 
extensively export^ to the Umted States of 
Amenca The distillation of oil from this mineral 
led to much litigation The great question was 
whether this mineral was or was not coal The 
bulk of the evidence went to prove that it was not 
coal but a bituminous shale or clay However, 
the use of the term ‘ coal ’ was retained The 
litigation was in part between Mr Young and the 
distillers of oil from cannel m England and the 
producers of petroleum in Amenca, and m pewli 
with the owners of the ground from which the 
mmeral was taken 

A commonly accepted defimtion of ‘ ore ’ is “ a 
metalliferous mmeral of economic value ”, and of 
* ore deposit * “ a rock containing a metalliferous 
mineral of economic value in such amount that it 
can be profitably exploited ” But these defim- 
tions are inadequate and unsatisfactory, for there 
are ores and ore deposits which, by reason of poverty 
of metalliferous mineral contained in them, or for 
other obvious reasons such as difficulty of transport, 
cannot be profitably exploited at the present time, 
but may, on the exhaustion of ncmer deposits 
and on improvement m transport, brought 
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Within the category of profitabihty A better 
definition of ore would be “ A metalliferoua mineral 
of economic interest ”, or Crook’s definition m his 
work on mineralogy, namely, “ A metalliferous 
mineral which owes its economic value to the fact 
that it 18 smelted or otherwise treated to obtain a 
metal ” 

Various attempts have been made from time to 
time to standardise geological nomenclature, not 
ably at the Congr^s G^ologique International in 
Pans m 1901, which, however, succeeded only in 
showing the wide divergence of opimon exist 
ing in that respect, and at which no final de¬ 
cisions were made Holmes, in hia book, “The 
Nomenclature of Petrology ”, has taken stock of 
the situation and recorded the existing nomen 
clature in accordance with its current usage m so 
far as Britain is concerned The introduction to 
this work contains an excellent resume of the 
question in relation to petrology With regard 
to lus statement, “at the present time the held 
of petrology still contains many uncultivated 
corners, and, until the whole has become familiar 
ground, existing systems of classification and 
nomenclature must be regarded as on probation 
there must be general agreement, but there will 
be considerable divergence of opinion concerning 
his belief that “ stability will be approached not 
principally as a result of any Committee, inter¬ 
national or sectional, but by the co ordinating 
work of a single petrological genius, whose authonty, 
the outcome of his own success and influence, will 
l^e far superior to the merely temporary and demo¬ 
cratic authonty of a Committee ” Jt seems to 
the present writer that a most useful end would be 
served by setting up, m the first instance, national 
committees with the object of securing, nationally, 
uniformity and simplification in naming anti 
classification, and thereafter by an international 
committee, compounded of representation from 
the national committees, proceeding to deal with the 
subject internationally Perhaps the aid of the 
T-^aguo of Nations might, with advantage, lie 
invoked in this connexion 

In regal d to mimng, except to the extent where 
the law has stfepped m to regulate the industry and 
thereby brought about accuracy, clanty, and 
standardisation of definition, the terminology is 
varied, unsatisfactory, and often chaotic For 
example, the simple word pit ’ is applied indis- 
CTnmmately to indicate a shaft, or a colhery with 
two or more shafts or pits and sometimes even to 
a mine worked by adits Then, again, the word 
' colhery ’ is used to denote one unit or a collec 
tion of units of production under the same 
management In respect to these, the French 
nomenclature is better tnan ours Another ex¬ 
ample 18 the diversity which exists regardmg the 
terminology applied to a bed of coal " Seam ' 
18 the worn U9OT in the north of England, ‘ mme ’ 
in^taffordshite, and ‘ \ein ’ in Wales Then the 
‘ floor ’ of a seam is termed ‘ pavement ’ in Scot¬ 
land and ‘ thill * in Durham and Northumberland 
These and many either examples show the advis- 
abihty of agreeing among ourselves as to mining 
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nomenclature before entenng upon an international 
conclave, and that when we do discuss the subject 
mtemationally we do so in the first instance on 
broad and simple hnes Agreement is far more 
likely to be reached if we do not strain at attaimng 
too much in the first mstanoe What is meant by 
this will be made clear by the following example 

Hitherto it has been impossible to institute proper 
statistical comparisons between different countries, 
or make correct deductions m regard to output, 
consumption, and value of minerals, by reason of the 
absence of uniformity m statistical records It was 
in consequence of this that the Imperial Mmeral 
Resources Bureau,* in the year 19^, drew up a 
statement of what it conceived to be the essential 
requirements regardlr^ statistical returns from 
different parts of the Bntish Empire Thereafter 
it engaged upon the work of drafting skeleton forms 
in which returns should be made m order to meet 
requirements in the light of the criticisms which the 
Bureau had received These forms were submitted 
to various government departments of Great 
Britain and the Dominions, India, and the Crown 
(kilonies for criticism and comments, and the forms 
redrafted to meet the greatest common measure of 
agreement, being then passed to the economic 
statistical branch of the League of Nations 

The ultimate end sought to be reached by the 
Bureau was an ambitious one, namely, to obtain, 
M respect of each country, statistical returns as 
to (a) production, (6) exports, (c) imports, (d) con¬ 
sumption, {e) value, (/) persons employed at mines 
and quarries, (g) accidents and health, and where 
possible (h) cost of production, (i) wages, (j) work¬ 
men’s compensation It was realised, however, 
that it was not possible to obtain complete and uni¬ 
form statistics under all these heads 

It must be remembered that in connexion with 
returns of production and value, these are in many 
cases given voluntarily to government depart 
ments by the mine owners Thus, in Great Britain 
in the case of minerals, under the Metalliferous 
Mines Act the return of mineral sold is of a volun¬ 
tary character, whereas in the case of coal the 
returns as to production anci value are compulsory 
The variations in respect of weight are very great 
even with Enghsh speaking nations, the ton some¬ 
times termed the long ton (2240 lb ), the short ton 
(2000 Jb ), and the metne ton (2204 62 lb ) being in 
use The Bureau suggested that within the Empire 
the long ton should be used, except m certain cases 
such as the precious metals, in which the usual 
practice should be followed of giving the weight in 
trOT ounces 

The views of the Imperial Mineral Resources 
Bureau have been very lar^ly accepted by the In¬ 
ternational Convention on Economic Statistics held 
at Geneva in 1928, which in itself must be regarded 
as a notable achievement, but it now remains for 
the several countries to implement and bnn^ into 
effective operation the decision of their repre¬ 
sentatives This has not yet been done, though 
more than two years have passejd since the date of 
the Convention 

• Now tho MtnerAl Department of the Imperial Initltute 
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Dietary 

S OME account was recently given in these columns 
(Natube, voI 126, p 963 , 1936) of the re^^iilts 
of studies of human dietaries in Scotland and 
the United States of America In both, it ap 
peared that the caloric consumption was usually 
adequate, but that the intake of protein and 
minerals was frequently below tlie standard In all 
such studies, it is usual to take as standards figures 
which have lieen obtained in earlier investigations 
including experiments on metabolism , but it does 
not necessarily follow that those figures are apphc 
able to people accustomed to a manner of living 
different from that under which they were originalI;y 
obtained Careful studies, therefoie, of the actual 
food consumption of families in different classes of 
society may not only point to dietary deficiencies 
hut also to the necessity of revising our ideas of the 
adequacy of a diet This does not imply that previ 

ous investigations have given enoneous results, but 
merely that a different standard may be necessary 
when the food ordinarily preferred or available differs 
accordmg to the customs of the people studied 
To increase our knowledge of the actual food 
fonsu nipt ion of the inhabitants of (ireat Britain, 
Cathcart and Murray undert^k an inquiry into the 
diet of a number of fainihes in St Andrews * All 
classes, nch and fK>or, were included in the study, 
which comprised 741 persons, or one thirteenth of 
the total population The diet of each family was 
obtaine<l for a period of one week by a skilled 
investigator and the energy value and distribution 
of the calones between protein, fat and carbo¬ 
hydrate, as well as the amount of money spent, 
determined No attempt was made to investigate 
the mineral or vitamin intake, the study being 
confined to the quantitative rather than the qualita- 
tne aspect of nutrition In all such work it is 
necessary to express the food reciuirements of 
women and children as a fraction of that of a man 
the total gives the ‘ man ’ value for the family The 
figures actually used were based on those given by 
Lusk and Atwater At the same time, it is also 
necessary in a week s study to make allowances for 
absences from meals or the presence of guests The 
‘ man' value per family in this investigation was 3 37 
and the ‘ diet man ’ value 3 51 The coiroctnoss or 
otherwise of the coeflBcients used for the' man ’ value 
of women and children will be discussed later 
The average of all the figures showed a caloric 
consumption of 3119 per man per diem, obtained 
from 89 gm protein, 119 gm fat, and 411 gm 
carbohydrate, the distribution of the calories be¬ 
tween the proximate principles being 11 per cent 
from protein, 35 per cent from fat, and 54 per cent 
from carbohydrate These fibres agree with those 
obtained previously in Great Britain and the United 
States, but differ from those of the standard diets 
of Volt and Rubner m the smaller consumption of 
protein and the much greater intake of fat This 
vanation appears to be a national characteristic and 
has little relationship to income, occupation^ social 
standing, or season 
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Thus, when the families were grouped according 
to total weekly income, it was found that the 
caloric intake per man was greater the higher 
the income, the increased calones were obtained 
chiefly from fat and to a lesser extent from protein 
The latter accounted for 11 pet cent of the total in 
all groups, so that the low consumption of this 
dietary constituent ap|>ear8 to be due to choice and 
not necessity It was also clear that the number of 
calones obtained ])ei penny spent increased as the 
iricomo of the family fell 

When the families were ai ranged accoidmg to 
their occupation, it was found that the sedentary 
A^orker consume<l more food than the artisan As 
obesity is not coninion among the well to do, the 
excess calorics must be metabolised, probably ui part 
by the normal metabolism and niitntion being at a 
higher level than in the poorei sections of the popula¬ 
tion and m part by the habit of violent exercise 
(Vinipanson of tlie diets of families of the same 
oocu|>ation showed that they varied considerably, 
apparently from variations in taste and appetite 
The adequacy of a family diet is reflected in the 
state of nutrition of the childien, which was found 
in this study to lie usually satisfactory , in fact, in 
the better-class families the childn n were above 
standard and only in those of the unemploved weie 
they below Tlie vanations from standard affected 
the height moie than the weight, and the authors 
consider it probable that hereditary infiiiences play 
a veiy considerable part in the subnormality of the 
children of the utiemployecl, as in the greater height 
of those of the better class families 

One other point must lie referred to the man 
value ' coefficient implies that all meml^is of the 
household vary their calorie intake in accordance 
with the value given to the man , this is piobably 
not correct, and the point is of considerable im¬ 
portance when the diet is at the lowei of 

adequacy Examination of the actual food con- 
sumcnl by the different members of a few families 
showed that the man might tonsume J2 per cent 
more calories than was indicatc<l by the ‘ man value ’ 
figure, made up from a 19 per cent increase in the 
protein and a 25 per cent increase in the fat intake , 
the mother, on the contrary, obtained the bulk of 
her calories fiom carbohvdrate As a lesult of this 
work, a new set of family coefficients is tentatively 
proposed, somewhat lowei in general than those 
actually used in tins research 

It may be of inteiest to refer briefly to another 
dietary study earned out under very different 
circumstances on another race ® The natives of 
Nigona studied have a high death rate and a low 
birth-rate with an almost stationaiy population 
they are undernourished, being below the white 
standard in both height and weight , they show a 
low resistance to disease, anaemia and intestinal 
toxaemia are common, and epidemics take a 
severe toll The staple diet consists of two cereals, 
guinea corn and pearl millet, with varying amounts 
of green leaves, friut, partly cooked meat, sour milks 
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and ground-nut oil The diet la deficient m protein, 
salts, specially calcium and iron] and vitamms 
Biochemical investigations showed that the blood 
sugar was above and the serum calcium below 
the generally accepted standards the urea and 
chloride output in the urine were low, indicating a 
subnormal consumption of protein and chlorine 
The protein intake was of the order of 86 gm per 
diem, whereas with such biologically poor proteins 
as those from guinea com and millet, at least 
110 120 gm should be considered the minimum 
necessary It may be pomted out that the total 
amount of protein consumed by the Hausa is about 
the same as that taken by the population of St 
Andrews , but the latter obtam their supply from 
both animal and vegetable sources, whereas the 
former utilise mainly cereal proteins of poor bio 
logical value McCulloch makes several recom¬ 
mendations for improving the diet of the Hausa 


more milk should he drunk and the breed of cattle 
unproved by supplementing the defioienoiea in their 
diet, the protem of the ground-nut should be eaten 
and not msoarded as at present, 15-25 per cent 
ground nut Hour, contaimng not more than 5 per 
cent oil, being added to the ordinary flours usra , 
the salt consumed should contain small amounts of 
lodme, and the consumption of green leaves should 
be increased By these means, the protein, salt, 
and vitamin deficiencies could be overcome and the 
nutrition and resistance to disease of the population 
markedly unproved, without any great interference 
with their present dietary habits 

* Medical Rettoarch Council Special Report Series, No 151 A 
Study Id Nutrition an Inquiry into the diet of 154 famlllM of St 
Andrews By E P Cathcart and AMT Murray, asaUted by MIh 
M Shanks (London H H Stationery Office, 1031) Is net 

* An Inquiry into the dietaries of the Hausaa and Town Fulanl of 
Northern Nigeria with some obeervatloni of the effects on the national 
health, witli recommendations arUlug therefrom By Or W E 
McCulloch We$t Afnran Metlical Joumai, \o] 3, 1920-30 


James Clerk Maxwell, 1831-1879 


I N the history of science, names such as those of 
Galileo, Newton, Faraday, Darwm, Helmholty. 
and Kelvm stand out like the peaks of a great range 
of mountains amid the surrounding lesser heights 
One such name is that of Maxwell, the centenary 
of whose birth falls on June 13, and to whose 
memory homage will be paid at Cambridge in 
October by Profs Einstein, Planck, Langevin, 
and others Maxwell’s work belongs to the third 
quarter of the nineteenth centuiy, and fifty eight 
years have now passed since the appearance of nis 
‘‘ Treatise on Electricity and Magnetism ’ , but the 
passing of time has shown much of his work to be 
of fundamental importance, and there is no in¬ 
vestigator of physical subjects who does not owe 
something to him He died at the age of forty- 
eight, when in the prime of life, a man loved and 
honoured by all who knew him, for the kindliness 
of hiH disposition and the charm of his character 
Of his writings, it has l>een said that every one of 
them 18 stampefl with the subtle and unmistakable 
impress of genius 

Maxwell was bom in Edinburgh and was an 
only son His mother died in 1839 and his father 
in 1856 The family name was onginally Clerk, to 
which Maxwell had been added, thus becoming 
Clerk Maxwell, but while this is the correct form, 
it IS by the second of the names that Maxwell is 
generally known Without the remarkable pre¬ 
cocity of Young or Rowan Hamilton, Maxwell 
showed the possession of unusual powers at an 
early age, ana as a schoolboy attending Edinburgh 
Academy he wrote a paper on oval curves At the 
age of sixteen he enter^ the University of Edin¬ 
burgh, beii^ ta^ht mathematics by KeUand, 
physios by J D Forbes, and logic by Sir Wilham 
Hamilton Three years later he left Eklmburgh for 
CSmbndge, wiiare, after a term spent at Peterhouse, 
he entertS Trinity College, having Hopkma as tutor 
In 1864 he graduated as second wrangler and Smith’s 
pnze-man, Routh being senior wrangler and tying 
with him fcT the Smith’s Priae In October the 
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following year, Maxwell was made a fellow of 
Trinity (>)lloge, and in December published his 
first paper, on “ Faraday’s Lines of Force ”, a 
subject which was to engross much of his attention 
for the rest of his life 

From Cambridge, Maxwell went first to Manschal 
College, Aberdeen, and then to King’s College, 
London, holding in both institutions the chair of 
natural philosophy Four years were spent in 
Aberdeen and five in London, and to those years 
belong his memoirs on colours and colour-blind¬ 
ness, on the dynamical theory of gases, on the 
motion of Saturn’s rings, and also his classic 
paper on a ” Dynamical Theory of the Electro 
magnetic Field ”, read to the Royal Society on 
Dec 8, 1864 It was this paper to which the 
attention of Hertz was called by Helmholtz, just 
when Hertz was on the threshold of his fruitful 
investigations of electro-magnetic waves 

From London, ui 1865, Maxwell, who had suffered 
from serious illness, retir^ to his estate in Dumfries 
shire—only, however, at the end of about five 
years to become the first professor of expenmaitat 
physics at Cambridge His maugural lecture was 
delivered on Oct 26, 1871, and on June 16, 1874, 
the now famous Cavendish Laboratory, erected by 
the seventh Duke of Devonshire, then Chancellor 
of the Umversity, was opened Marwell’s great 
” Treatise on Electricity and Magnetism ”, ** one 
of the most splendid monuments ever raised by the 
genius of a single mdindual ”, was publish^ m 
1873 , in 1878 he delivered the Rede Lecture, and 
just before his death, which occurred at Cambridge 
on Nov 6, 1879, he had completed the qditmg of 
the electrical researches of his great forerunner, 
Henry Cavendish “ The Life of Maxwell ”, b^ 
Campbell and Garnett, appeared in 1882, his 
“ Scientific Papers ”, edited by Niven, m 1890, 
and in 1896, Sir Richard Qlazebrook published 
his book “ Clerk-Maxwell md M 9 dem Pfayrios ” To 
Sir Richard Olazebrook we also We ihe account of 
Maxwell in the ’^Dictionary of NationalBiograidty ’’ 
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Pbof Raoul Gautikb 

CIENCE has lost a distingiushed member, and 
English geodesists and astronomers a friend, 
in Raoul Gautier, who died on April 19, at Geneva 
Raoul Gautier came of a family which has served 
Swiss and international science for many years 
We find Jean Gautier, for example, professor of 
philosophy and physics at the Umversity of Geneva 
in the beginning of the eighteenth century An 
account of his observation of the echpse of the sun 
in 1706 appears in Philosophical Transactions (vol 
25, No 300, pp 2241-2246) In the early years 
of the nineteenth century another Gautier, Jean 
Alfred, was beginning to make his name as an 
astronomer To him is due the present Geneva 
Observatory built m 1830, although Arago seems 
to have shared to some extent the responsibility 
for it, in so far as his comments on the previous 
observator\ did not Jack candour In 1842, fimile 
Gautier was collaborating with Airy m the observa 
tion of another eclipse We hear of Emile m 
Lfondon, Oxford, and Cambridge He is not, per¬ 
haps, the only one who records a disinclination 
** pour parler d’affaires ” after an excellent lunch 
m Trimty In 1883, after a truly international 
traimng, he took charge of the Observatory, and he 
18 , perhaps, as well known as a meteorologist as an 
astronomer A point w hich impressed his country¬ 
men, as well as his foreign colleagues, was that 
humanity and helpful understanding which stood 
i>oth himself and his wife in such good stead during 
his term of office 

Raoul, their son, was boi n m 1854 His education 
was singularly complete on the physical as well 
as on the mental side He travelled early, learnt 
English and German when young, and studied the 
classics, as well as mathematics, anatomy, and 
zoology He was a fencer, a mountaineer, and a 
horseman He became a man of the world with a 
singular charm of mannei, at the seme time as he 
laid the foundation of his scientific career When 
master of arts, he t<x)k up the family tradition of 
astronomy 

Five years at I^ipzig, education and friendship 
from Bruhns, Frederic Zoellner, Neumann, and 
other mathematicians, a visit to Uppsala, where 
Struve presided over a meeting of the Astronomische 
Gesellschaft, and where he met Gylden, SohOnfeld, 
and Backlimd, began to pohsh the expert Gautier’s 
first essay m journalism was a report for the Journal 
de Oenive on this Uppsala meeting His next 
undertaking was a study of planetary orbits (an 
inherited taste), and it was certainly a ‘ gros 
travail ’ to observe, to compute, and to analyse the 
facts that led to the publication of ** La Com^te 
p^odique de Tempel 1867 II, ^tude oonsacr^ 
sp^ialement aux apjiantions de 1873 et de 1879 ” 
This planet was not altogether a happy one for 
Gautier The atram of calculation brought him his 
doctor’s degree, but coat liim two vears of enforced 
rest In 1885, we find him once more enteged m 
with Hie oonsiderable influence of Jupiter’s 
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neighbourhood upon the same planet Astrono 
nixsche Nachnehten^ the Comptes rendus, and 
Archives des Sciences physiques el naiureUes con tarn 
the results of his labours on the hoped for re¬ 
appearances of 1892,1898, and 1905 Unfortunately, 
the planet did not reappear 

In the ’eighties, Gautier frequently visited the 
Neuchatei Observatory to work with its director, 
Hirsch In 1887, Gautier secured his doctor’s 
degree m mathematical science At thirty three 
years of age, with three children, and three branches 
of mathematical science in which to qualify, Gautier 
confessed to a lack of that elasticity one expects of 
twenty, but he secured his degree, and in 1889 suc¬ 
ceeded to the chair of astronomy and the director¬ 
ship of the Geneva Observatory In 1885, he was 
given the chair of physical geography, re-established 
in that year after a penod of echpse We faud him 
more interested perhaps in meteorology and oceano¬ 
graphy than in morphology At this time, Gautier 
was professor at the University, secretary of the 
faculty of science, and secretary of the senate He 
was Vice Rector of the University from 1916 until 
1918, and Rector from 1918 until 1920 

An evidence of Gautier’s activ ities m the ’mneties 
18 contained in “ Iwe Service chronom6trique k 
I’Observatoire de Geneve et les concours de Geneve 
avec line ^tude des ^preuves institm^ dans d’autres 
observatoires ” This side of his work has found 
recent expression in tlie new Salle des Chrono 
metres (1924) 

In 1900, (Jautier observed the eclipse in Algena, 
and in 1^5 was with Sir Norman Lo<kyer in 
Majorca, whore they ha<^l the mortification of finding 
bad weather whilst Algena lemamed clear and fine 
In 1908, important spectroscopic observations on 
Morehouse’s comet, and m 1909-10 Halley’s comet, 
must have brought him back, with satisfaction, to 
his first Jove, whilst Nova Persei, No\a Aqiiila?, and 
Nova Gygni he found “ fort int^iessantes ” 

As a meteorologist, Gautier began to install new 
apparatus in the Geneva Observatory in 1897 For 
many years he was engaged in the study and com¬ 
parison of meteorological observations, pnor to 
1926, made in the vicinity of Geneva 1912 was 
almost wholly devoted to this end, and his results 
—not, unfortunately, final—are given m Archives, 
vols 31 and 32 His interest in meteorological 
observation at the Great St Bernard (where he 
installed a Fuess barometer in 1903) and his 
arrangements for pilot balloon observation will not 
l>e forgotten, nor will his services in the creation of 
the observatory at the Jungfraujoch In this latter 
enterprise he was able to coimt ujpon the generosity 
of fellow townsmen, who knew how to appreciate 
his services and contribute to his undertakings 
Gautier must have felt his retirement m 1928, but 
he was confident in his successor, and glad, in a 
measure, to relax the strain His public services had 
been great He was consecutivdy member, secre¬ 
tary, and head of tho Swiss Geodetic Commission 
An active member of the old International Geodetic 
Association, he worked with Ferrero, Bakhuysen, 



900 


NATURE 


[June 13, 1931 


Amllaga, and Helmert Copenhagen, Budapest, 
London, and Cambridge saw him at their meetings 
It was at the London Conference of 1909 that ne 
first became well known to British geodesists 
Those of us who recall that Conference, at which 
Baron Edtvbs also first ma^le himself generally 
known, look bock with regret on his manl> figure 
and peculiar charm During the War, he actctl as 
president of that geodetic association of neutral 
countries which helped to keep international enter¬ 
prise alive In 1920, he was chosen to represent his 
country on the International G(H)deti( and Geo 
physical Lnion We met him at Home, at Madrid, 
and at Prague, and the memory we shall letain of 
him IS that of a courteous, statesman like gentleman 
whose ripe judgment and unfailing interest were of 
quite exceptional value to the llnion 

Gautier was elected vice president of the Geodetic 
Section of the Union in 1922 He was president of 
the Swiss National Committee for Geodesy and 
Geophysics , piesident of the federal meteoro¬ 
logical committee, and a member of the inter¬ 
national committee of weights and measures It 
does not surpuse one that ho was also the chief 
engineer of the 1st Corps of the Swiss Army We 
hid good bye, then, to as vci*satile a man as modern 
science can show, and to one whose jiccuhar social 
and administrative gifts were of the gieatest help 
in any international gathering 

Dk Fruifkkk Ml lu 

In the death of Di F Mini, which occurred on 
Maj 13, entomology loses one of its keenest and 
most ex{)erienced devotees Born in 1H72, Frederick 
A G Mmr served in his early life with the Eastern 
Telegiaph Company and was stationed during dif 
ferent times at various localities on the eastern 
shores of Africa and also at Aden 

Being an ardent entomologist from boyhood, 
Muir s tropical expenence broadened and mterfsihed 
his great natural ability as a student of insect life 
It was while he was still m the telegraph service 
that he hrst came into touch with the late Dr 
t)avid Sharp In 1905 it was through Dr Sharp’s 
influence that Muir adopted entomology as a 
profession and joined the scientific staff of the 
Hawaiian Sugar Planters’ Association in Honolulu 
The worst troubles of the sugar cane growers in 
the Hawaiian Islands were imported insect pests, 
and it fell to Muir to explore many lands in order 
to discover the native countries of these pests, with 
the object of investigating their indigenous enemies 
In this work Muir made repeated and often ex¬ 
tremely arduous journeys to such lands as Japan, 
(^hma, the Philippines, Formosa, the East Indies, 
Queensland, and other parts 

Few naturalists of recent years have had-the 
same intimate knowledge of the Malay Archipelago 
as Muir His duties took him on more than one 
ocffiEWion to Janra, New Guinea, Amboina, Ceram, 
and other of the islands, whore he had to face 
hardship and sickness, and to work under im 

S rovised conditions of the most primitive kind 
[uir fortunately hved to see the results of his work 
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on biological control bear abundant fruit Th« 
predaceous Capsid bug Cyrtorhiniia mundulua dis 
covered by him in Fiji and Australia in 1919 wa< 
the agent which finally achieved complete economw 
control over the sugar-cane leafhopper His worl 
on the Tachinid fly, Ceroinasia aphenophori y which 
after much journeying, he eventually obtained ic 
New (jiiinca, has b^n the major factor in the sub 
jugation of the cane borer weevil Perhaps hu 
most striking success in the field of biologiced con 
trol was his introduction of the solitary wasp *SVo/w 
manilicr from the Philippines into the Hawaiiar 
Islands, in 1910, wheie it achieved, in a remarkably 
short time, a high degree of control over the 
Anoniala beetle 

Muir’s pioneer work in the field of biological 
control has had an enormous influence over the 
piospenty of the Hawaiian Islands, wheie his name 
IS very widely known His interest iii entomology^ 
however, covered almost all fields of the subject 
On the taxonomic side he liecame the recognised 
authority on the difficult group of the Fulgoroidea 
His skill m minute dissection le<l him to exploie 
various aspects of morjiholog^, and his fundamental 
studv, m conjunction with Dr David Sharp, on the 
genitalia of Coleoptera is a standard monograph 
In his travels Muir had little oppoi tumty to publish, 
and hiH many papers were mostly written during 
jionods at headquartei*s or while on leave In the 
few years of his retirement at Warnham, m Sussex, 
he took full advantage of the opportunity for 
unfettered research Severe illnesses, however, 
incapacitated him for much of the time but his 
optimism led him to plan work for the future 
Long subjection to tropical conditions unquestion¬ 
ably sowed the seed of illnesses that led to his 
piematuie death One of the last published con¬ 
tributions from his pen was m the form of a letter, 
dated May 11, entitled ‘ Disease in Nature ”, which 
appeared in these columns so recently os May 23 

At the time of his death, Muir was still a member 
of the scientific staff of the Hawaiian Sugar Planters’ 
Association, his services being retain^ m a con¬ 
sultative capacity In 191K he married Miss Mar¬ 
garet Anno Sharp, third daughter of Dr David 
Sharp, and leaves one son A few yea^rs ago he 
received the honorary degree of D Sc from the 
University of Hawaii, and in 1930-31 he was a 
member of the council of the Entomological Society 
of London, being a vice president for the year 1930 
_ ADI 

We regret to announce the following deaths 

Prof T P Church, cmentufl professor of civil 
engineering at Cornell University, on May 7. aged 
eighty years 

Prof Louis Dollo, professor of geography and 
animal paleontology in the University of Brussels 
and curator of the Royal Museum of Natural History, 
on April 19, aged seventy four years 

Mr T T Gray, president of the Gray Laboratories of 
Newark, New Jersey, known for his work ia|ietroleuni 
technology, on April 27, aged forty nme year^ 

Mr C T Heycock, F R S , Goldsmiths’ reader m 
metallurgy m the University of Cambridge and Prime 
Warden, m the Goldanuths’ Company m 1922, on 
June 3, aged seventy two years 
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Dr C Davison, author of “ A History of British 
Earthquakes ” and other im])ortant works on seismo¬ 
logy, writes “ With the rep<irt-H of the first day 
only before iis, it is difficult to give a satisfactory 
account of the greatest earthquake that is known to 
have disturbed Great Britain, on Jmie 7 It is clear 
from them, however, that the earthquake was not of 
British origm, and it is fortimate indeed that the 
ej)icentre of so strong a shock lay far out m the 
North Sea For the exact position of the centre or 
of the region from which the first vibrations procoodecl, 
we must rely almost entirely on seismographic evi 
donee Some slight damage, such os the fracture or 
overthrow of a few chimney stacks, occurretl at several 
places in the oast of Yorkshire, such as Filey, Bridling 
ton, Beverley, nml Hull , at a few m the north of 
Norfolk, such as Wighton (near Wells), C roiner, and 
Shermghnm With materials so scanty, it is impcissible 
to fix the epicentre with prciision, but it ma> he 
about lat 54® N, long 2]® E , or about 115 miles 
east of Hornsea m Lincolnshire ” 

“ The area over which the shock was felt includes 
quite half of Scotland from Elgin on the north, the 
Isle of Man, the whfde of Wales with the exception 
perhaps of Pembrokeshire and Carmarthenshire, and 
all Englantl but Cornwall, Devon, and part of Somer 
set In France it was observe^l at Cherbourg, near 
Ijille, and at Calais^and Dunkirk , in Belgium, at 
Brussels and Ostend , m Holland, at the Hague, 
Haarlem, and Amsterdam, and in the south of 
Norway Thus, the disturbed area can scarcely have 
been less than 760 miles long fmm north to south 
and 480 miles wide, or have contamed loss than 
280,000 sq miles, that is, more than twice as much 
as that of any known British eaithquake 

It was a happy thought that the rcctoiial ackliess 
of hir Aithur Keitli to the students of Aberdeen, 
clelivercH:! on June 6, should have been associated with 
the celebrations coruiectcd with the 500th anniversary 
of the biith of Bishop Elphinstone, the founder of 
the University Sir Aithur took as the subject of his 
discourse Ihe Plate of Prejudice in Modem Civilisa 
tion ” He illustrated the significance of the opposing 
and vet overlapping mental charsi tonstics generally 
sfKiken of as ‘ mmd ‘ and ‘ heait the latter resident 
in the basal centres of the bmm, the appetites and 
desires, the zest for life, unreasoned likes and dis 
likes—m a word, our prejudices These pi'ejudiccs, 
local and national, are traceable to the prehistoric 
world, where the tribal sense was Nature’s way of 
ensunng eui isolation m which new traits could be 
developed They are on integral part of human 
nature the strength of nations which have not per 
nutted the heart to overrule the head To ignore 
these prejudices is imi>osflible, to root them out is 
to sacrifice a natural birthright So the universal 
brotherhood of man is seen to be as impossible of 
attainment, and even os undesirable, as the Dotermin 
ism which, given a free hand, would msketEuropc^ 
again a vast oonglomeration of warring tnbal states 
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Both reason and prejudice must bo allowed a place 
in national pohev , but the place of prejudice m 
modem civilisation should be that of servant, not of 
master 

Dr Whipplf of Kew Observatory, was among 
those Londoners who saw a great arc of hglit m the 
north eastern sky late on the evening of June 4, 
and he has kiiidlv fuiriislud some notes on the 
phenomenon ns seen from Chiswick The curvature 
of the arc was very slight, but was unmistakable 
when it was viewed against a straight edge Its 
general appealance was like that of a rainbow, but 
Without the colours of the ordinary rainbow Hod 
tht> sun or moon been piesont m the sky the phono 
menon would at first have been reganled as one of the 
many forms of solar or Umar halo, but its mcjvement 
during the time that Di Whipple obseived it was 
sufficient to show tliat this was no halo At 10 30 p m 
( 21 h 30 m G M f ) It i ear lied above the star Vega, 
but by 10 43 pm was 11" below that star at its 
highest point At 10 56 pm it passeil through 
alpha Cygm at 11 4 pm just befoie low clouds 
hid Jt from view, 0^ lower 'I hi hieadtli of the arc 
was about 2®, that is to Ra\, about four times the 
diametci of the sun oi moon 

Ac CORDINCJ to infonnalion jiublished in the Daily 
Weather Report of the Meteorological Office, Air 
Ministiy, there was some cirrus tlond earlier in the 
evening moving from a))out soutli west Measure 
monts of upper air tomi>erature made at South 
Famborough showed tliat conditions aloft were 
warmer than is noimnllv tlie cose even two months 
later, when the troposfiheie is generallv at its warmest 
Tins warmth might hav^e been (xpec ted, fiorn the 
fact that a d< ep depiossion had been neailystationaiy 
to the south west of fieland forseveial days, causing 
northward movement of tropical an in front of it 
The |>rc)gresHiv p letieat of the aic towards the nortli- 
east hoiizon is consistc^nt with the idea that the 
arc may have been some abnonnal devolojiment of 
the cirrus clouds whic li weie diifting in that dirt'ction 
Such a (loud might maik the boundary of air currents 
of different oiigm proliably in the circumstances, 
both drawn fiom lower latitudes If anyone is able 
to furnish an account of obseivations similar to those 
made by Di Whipple Imt at some distance from 
London, it might be possible to determine the height 
of the arc, which would probably bo from four t^ 
SIX miles, if it was formed of cirrus cloud 

President Kari T C'omi»ton of the Massachusetts 
Institute of Technology has boon awarded the Rum 
ford Medal of the American Ac^ademy of Arts and 
Sciences The award is made in recognition of Dr 
Compton’s contributions m the field of therm ionics, 
the study of election emission from liot filaments and 
cathodes, and in spectroscopies, the study of matter 
by means of light waves Formal presentation of the 
medal will be made at the meeting of the Academy 
next autumn Dr Compton is the thirty sixth 
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recipient of the Rumfortl Medal, his brother. Dr 
Arthur H Compton, was awarded the medal in 1027 
The Rumford Fund of the American Academy of Arts 
and Sciences was established in 1706 by Benjamin 
Thompson, the j?reat physicist, who was a native of 
Massachusetts, and later became Count Rumford of 
Bavana He was the foundei of the Royal Institution 
The Rumford Metial is awarded to authors of the most 
important discoveries or useful improvements in light 
and heat, in any pait of Noith America or in the 
American islands 

It is with ploasuie that we offer our congiatulations 
to Sir Oliver Lodge who attained his eightieth birth 
day on June 12 In doing so, wo identify ourselves 
with the good wislies of the whole scientific world, 
since, during the last sixty years, Sir Oliver has not 
only built up for himself an international reputation 
for original conceptions and research m physical science 
but also as a brilliant expositor of scientific facts and 
principles His work has been recognised in a number 
of honours whu h hav o been conferred upon him by 
univorsitioB and other leamefl bodies In 1808, he was 
awarded the Rumford Medal of the Royal Society, in 
recognition of his researches on radiation and on the 
relations between matter and ether The discovery of 
electro magnetic radiation by Hertz was amtempor 
ancous with the woik carried out by Sir Oliver Lodge 
on the surging or oscillatory character of the trans¬ 
mission of electric discharges along wires Ho did 
much to make known m (beat Britain the bnlliant 
achievement of Hei tz, and abided much to our know 
ledge of the subject by his own investigations 

Following th is epoch making work, Sir Oliver Lodge 
engaged himself with an investigation of the pheno¬ 
mena presented by ROntgen rays and the circumstances 
imder which those rays ore produc-ed With those 
fundamental observations, he has corned on, for several 
decades, his contributions to our knowlotlge of radia¬ 
tions in ether, and also made suggestive speculations as 
to the properties of the ether itself The work of Sir 
Oliver on radiation, matter, and ether euid its correla 
tion with the works of such well known contemporary 
workers as Hertz, Michelson, and Morley is too familiar 
to call for any emphasis at fireseiit His researches 
into psychical phenomena began at a slightly more 
recent date The spiritual world whu h Sir Oliver con¬ 
siders to interact with the material, yet is not of it, 
has claimed his attention for a considerable time His 
stimulating address before the British Association in 
the Manchester College Cha^iel at Oxford in 1926 em¬ 
phasised the necessity for a more scientific examina¬ 
tion of these ‘ phantom wails * between the two worlds 
His exposition of his own views on effort« to find a 
place for hfe and mind beyond the world of physios, his 
fair discussions of the views of others, and hia attractive 
methods for presenting his material, both in Writing 
and m speech, have succeeded in giving him an 
eat^lusive plao^ in the scientific world 

Tmb Royal Research Ship Dtscovery II reached Lon- 
doiron June 6, after a commission in the South Atlan¬ 
tic and Antarotie which lasted about eighteen months 
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The scientific work accomplished includes extensive 
observations on the biological and hydrological con¬ 
ditions m the southern whalmg areas and generally in 
the South Atlantic In each of the two seasons spent 
in the south, an intensive survey has been made of 
the South Georgia grounds, with other observations 
covering the whole of the Dependencies of the Falk¬ 
land Islands, and the value of the results has been 
enhanced by the fact that these two seasons have 
differed very widely in respect of ice conditions 
Heotional lines providing very full data on both 
plankton and hydrology have been run between the 
Cape of Good Hope and the ice edge, and from the 
South Sandwich l^ands to lat 15° N , while the loe- 
edge, a favourite resort of the whalers, has been 
examined almost continuously from Bouvet Island 
m the east to lat 101° W , a distance of about 2600 
miles The Discovery II has also carried out coastal 
surveys of the South Sandwich Islands, Bouvet Islands, 
anti pails of the South Shetland Islantls and South 
Georgia Good results have been obtained with the 
Admiralty pattern of echo sounding apparatus, with 
which many thousands of deep water soundings have 
been taken The work is controlletl by the tliacovery 
Committee, apjxiinted by the Secretary of State for 
the Colonies It has been earned out under the 
direction of Dr S Kemp, with Comm W M Carey 
R N (retd ), in executive command 

By television is meant the transmission to a distant 
station by electrical means of moving scenes, which 
are viewed at the station practically simultaneously 
with their original occurrence Although it has been 
talked about for nearly fifty years, it is only six years 
ago since Mr J L Baird proved that it was practical 
Since then rapid progress has been made notwithstand 
ing the great difficulties that had to be overcome 
Quite recentl Vf screens have been shown m the theatre, 
and the audience has seen and heard people at a great 
distance away addressing them From the commercial 
point of view a great step will be meide in advance if 
people can see sporting events - races, football, cncket 
and temus matches, ceremonial processions, etc —on 
the apparatus m their own rooms and hear also an 
expert announcer descnbmg them We learn from 
the Tunes of June 4 that the Baird Television Com¬ 
pany, m CO operation with the BBC, broadcast a 
television tranaraission of scenes from the Derby It 
included the parade of horses before the start and 
the scene at the winning post during the race This is 
the first attempt in Great Britain or emy other country 
io secure a television transtnission of a topical event 
held m the open air, where artificial lighting is impos¬ 
sible The engmeers considered that the transmission 
was a success, and, more important still, th^ con 
sidered that it was quite possible that the ouj^tandmg 
interference difficulty with other transmissions could 
be overcome As the art of television has had to over¬ 
come many difficulties, including the apathy of elee- 
trioians, we are glad that real progress is at last bdng 
made 

Jambs Cubmc Maxwell was been on Juno 13,^813* 
The celebrations of his centenary are to b<^ held m 
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Cambridge on Oot 1 and 2 of this year, following the 
Faraday celebration and the centenary meeting of the 
Bntiah Amociation m London Delegatee have now 
been nominated by the principal academies of the 
world and by the home uni\er 82 ties , it h expected 
that about one hundred and fifty delegates will be 
present The celebrations Hill open with a ceremony 
in the Senate House, when the delegates will be wel 
corned and a memorial lecture delivered by the 
Master of Tnnity Receptions will bo given later at 
Peterhouse and St John’s College On Oct 2 ad¬ 
dressee will be given by Prof M Planck, Sir Joseph 
Lorraor, and Prof P Langevin There will be a 
hmcheon in Corpus Christi College, and, in the after 
noon, addresses by Sir James Jeans and by contem 
poranea of Maxwell and a display of Maxwell ap 
paratus tind manuscripts in the Cavendish Laboratory 
The celebrations will conclude with a banipiet in 
Trunty College Hospitality for delegates and guests 
of the University is being provuletl by the Colleges 
The University Press will publish a Maxwell Com¬ 
memoration Volume, containing the atldresaes given 
at the celebration, with a contribution from Prof 
Einstein The Dean and Chapter of Westminster 
Abbey liave given permission for a memorial tablet 
to Maxwell to be placed m the Abbey It is hoped 
that a tablet to Faraday will be placet! at the same 
time, and that the two will he together by Newton’s 
tomb 

The issue by the Britisli Association of a catalogue 
of the objects m the Memorial Rooms of Down House, 
Darwin s home at Famborough, where he lived and 
worked for almost forty years, will be widely appreci 
ated m view of the approaching centenaiy meeting 
of the Association m London Doubtless many of 
those who attend the meeting, esf)cciallv from ovei 
seas, will be glad to avail themselves of the oppoi- 
tunity to visit this interesting and impressiv e memorial 
of ‘ one of the greatest men of all time ” Mr Buxton 
Biowne, the curator and genoious donor of Down 
House to the British Association, “to be held in 
(ustody for the nation ”, has restored the Memorial 
Rooms as nearly as possible to the state in which 
they were when Darwin lived there Much of the 
furniture is original, and, thanks to the geneious 
assistance of members of the Darwin family and 
admirers of Darwin, the pictures and other objects 
and the articles which Darwin had in daily use are 
here in what was formerly their accustomed place 
Among the latest acquisitions are selections from the 
letters (m facsimile) from Darwin to Fntz Muller, the 
German naturalist, who was Darwin’s correspondent 
in Brazil between 1866 and 1882 These letters were 
acquired m 1929 by Prof H Fairfield Osborn, of the 
American Museum of Natural History, New York, 
Prof A C Seward, professor of botany in the Umver- 
«ty of Cambndge, has recently expressed his intention 
of placing on loan at Down House the major part of 
' ^e Darwin Library, which was bequeathed by Sir 
Francis Darwm to the professor of botany in the 
University for the time being The catalogue, which 
has been prepared by Mr Buxton Browne and the 
seo^tary of the British Association, give! brief 
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historical and desciiptive notes on the house and 
grounds, and is illustrated Its price is sixi>ence 

The subject foi the Fnday evening discourse at 
the Royal Institution on June 5, by Prof E W 
MacBnde, was “Habit—the Diivmg Force in 
Evolution” Prof MacBnde stated that evolution 
means the gradual growth of one species of animal 
into another All the available evidence shows that 
it has been an exceedinglv slow jirocess , and our 
knowledge of its actual course must be based on 
indirect evidence, for the amount of evolution 
observable durmg the span of a human life is in¬ 
finitesimal Theie are only three reliable guides to 
evolution, namely {a) the relation to one another of 
local races within the species (6) so calletl lineage 
series of fossils where change in the same animal is 
observed as we ascend through a senes of beds in 
the same locality , (r) the life histones of individuals 
All three classes of evidence when analysed \ield the 
same result, that the individual stejjs in evolution 
are coirelated with and caused by changes of habit 
the life history of the individual in ils oiiiiinal fomi 
18 seen to consist of supei posed memories of a senes 
of different habits That animals foieed to live under 
different conrlitions and to accept diffoient foo<l from 
that to which they are accustomed accjuire ntw habits 
and that these habits one e fonnesl are m some measui'e 
passed on to their descendants, has been pioved by 
the experiments of Duckhani on the white butterfly, 
by those of Heslop Hanison on the gall flv, and by 
those of Nutt all on the louse When by constant 
repetition a habit becomes deeply engrained in the 
hereditary constitution, the stnicturo becomes per 
manently modified, btcauses all stmctim^ is due to 
growth and habit affects growth It is suggested 
that as now habitj^ imply the reaction not of a single 
organ but of the animal m a whole to a new situation, 
this reaction causes the deposit of some substance in 
all the nuclei of the body, including the nuclei of tho 
germ cells When the germ cell nuclei become active 
from the new animal, this deposit is emitted at the 
projier peiiod of development and affects growth 
and, through growth, structure 

In connexion with the International Colonial 
Exhibition which is being held this year m Pans and 
was recently opene<l by the President of the Republic, 
a Congr6a International du Bois et de la Sylviculture 
IS to he held on July 1-6 Dunng this period there 
will be a day’s excursion to Havre, and various 
receptions and so forth On July 6. a seven days’ 
excursion will be begun, to visit some of the finest 
alpine forests in Savoie, Dauphin^, and Provence 
The work m Pans will be undertaken m morning and 
afternoon sessions of the several groups into which 
the Congress will be divided Tho aim of the Congress 
18 to collect together all those who are m any way, 
either as owners, forest workers (State forest officers 
and othei-a similarly employed), or commercial in¬ 
dividuals, interested m the ixuuiagement of forests 
or in utilising forest produce , at one or other of the 
sections it will be possible to study economic, techmeal, 
industrial, and commercial questions which affect 
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forest management , aa also international conventions 
which may nsHist m the bettei distribution of forest 
produce* in staiidardiHation* and ho forth The Con 
gresH will conHiflt of Fiench and foreign mombers 
uml asHociate membei's Members may submit jiapers 
to be rea4l and discussed at the Congress The From li 
language will be the only one ustsl at the sessions, and 
rej^oitM will be published in that language only The 
Congress is oiganised by the Touring (^lub de France* 
under the auspices of the Diieetoi*s Ceueral of Forests 
and Ttshnual Etlucation, ITnstitut des Rocherches 
Agronomnpies, le Comit^ national des Bois Colomaux, 
and the Timlier (lioup of la Confederation (lenerale 
tie la PrtMliKtioii Fian^aise All (.ommunications on 
the subjtct of the Congiess shouhl be addiessetl to 
Conservateui <les Eaux et Forets, Secretaiie Oeneral 
du Cornite Evecutif, Touring Club de Fiance, 6i5 
Avenue de la Ciande Armee. Pans (IbM 

A coMMUNK ATiON fiom th^^ US Bureau of 
btandaitis, whali appearetl in the Journal of the 
hiankhn Institute for May, on the lupiefaction of 
helium, IS of general inteieHt On April 3 helium was 
lupiefied in the Bureau’s laboratory at a temperature 
of - 271 2"^ C , an<l this temperatuie was mamtainetl 
for two fioiiiH Jt IS only 19 C above the absolute 
zero It will be retailed that the late Prof H Kamer 
lingh after li<piotymg helium, renchtxl a tom|»#rature 
of 09 A (Naturk, Mar 6, 1926, p 350) Helium 
lias been iKpiehed previously in the Universities of 
Leyden, Toionto, and Beilin It has also been hque 
fled at the Huchsanstalt The temperature of litiuid 
helium at atmospheric pressure is - 209® C , but it 
was cooltd further by ieducing the pressure of the 
helium vapoui-8 ovei the boiling liquid by means of 
a vacuum ])uiiip The liquefier usetl is veiy similar 
to that <lesigned by Di M Kuhemaiin, of Berlin 
The helium is first punhetl and placetl in a metal con 
tamer and sunoundetl with liquid air at - 190® C 
The helium, aftei being cooleil by liquid hydrogen 
to - 253^ C , cxpamls thiough a valve fiom a high 
pressuie to a low piossure The amount of refiigeia 
tion IS so small that the success of the apparatus de 
pondH on obt.aining almost |)erfwt thermal insulation 
The vapour )ue8suio of the helium was determine<l, 
and hence its temperatuie was computed by a formula 
As furthi r evidence, lead and tm electiical resistances 
• were ]ilaee<i lu the helium Wlien the helium was 
lupud, both tlie metalH lost their rfisistivity and became 
supra tondiK ting It is interesting to lomomber 
that although tin, lead, mercury, and a number of 
other metallic elements and alloys become perfect 
conductors at these low temperatures, metals like 
gold, silver, and copper, which at ordinary tempera 
tures are the l>est conductors, do not become supra 
conducting Many of the metals which at ordinary 
tomi>eratures are poor conductors of electricity, 
liquid helium temperatures become almost inflnite§^ ' 

better conductors than gold, silver, and copper 

* 

Thb liberation of eighty eight specimens of the 
Mandarin duck {Aez gcUericiUata) on various London 
waters last year is worthy pf note, as the binl is not 
only one of the most remarkable of wild fowl, but one 
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of wliat may be called the world's most sensational 
bmls , and the specimens in C(uestion were only wing- 
clipped, not pinioned, so that they have long ago, 
having moulted, regaineil the power of flight a ^ j 
only in the cose of wild fowl thus treated that thi^ fr 
history of eUch birds can be really studied, for tht^ 
are so much |:iersocuted eveiywhere that on park 
waters alone can they bo readily observed m moat 
cases, while pinioned birds must always bo inferior 
in some respett to inta<t siiecimens That they are 
often constitutionally impairotl is shown by the fact 
that the Mandarin drake often fails to grow the char¬ 
acteristic and unique fan feather m the mutilated 
wing , while, as the sjiecios perches freely and nests 
in holes in trees, it (annot carry out its natural 
activities when depriveii of flight Full winged birds 
have been living and bree<lmg for years past on 
several private estates, and the species is probably 
now established as a Bntish bird although sehY* 'i 
noticed , its semi nocturnal Itabits, and the fact that 
the showy male exhibitH none of its decorations when 
in flight, would cause it readily to be overlooked— 
even pinionwi birds in an enclosure cannot always be 
seen when looked for, if theie be any cover available 
Up to Christmas of last yeai, a sutTleient number had 
been seen to account foi about half the total hbeiated , 
all ha<l been ringefl, and at least one has been rejicrted 
this year as shot m Hungary, but most will no doubt 
settle down and breetl in England somewhere or other 

Thf Zoological (iardensat Regent s Park are just now 
rich in ancestral and unupie tyjies of animal life Of 
jiarticular interest is the exhibition of all the genera 
of dipnoan fislies, Lepidotaren ^ Protopteru^, and Neo^ 
ceraiodus, and of the two aglossal aniiran amphibians, 
Dactyleihra and Pi pa Among the mammals are 
to be notetl especially the Anoa oi ])igmy antelojie 
buffalo of Celebes, which looks much more like a large 
bush buck than an ox but, cuiiously enough, exhales 
in its breath the characteristu sweet odour of cattle 
Ihis interesting species bred lost year, and the calf is 
still to be seen , the pigmy hippopotamus has also 
biotl recently The new binl house holds a paiticu 
larly fine senes of the family of barbets, little known 
buds which so perfectly connect woinlpeckers and 
toucans that they aie no doubt ancestral to both Of 
nearly a dozen species on view, the Asiatic Megalceina 
Virens and its subspecies inarshallorum stnkingly recall 
m size of body and beak the smallest b]lle<i toucan, 
Selenidera rnacuhrostris , Chotorhea mystacophants^ 
also Oriental, has a bill very like a woodpecker’s, 
while the Abyssinian Trachyphonus margaritattis la 
HO exceedingly unspaciahsed that it looks more like 
a small jay than anything else, and might well repre 
sent the ancestor of the tnple wootlpecker barbet 
toucan alliance Even more interesting is the 
Australian semipalinated goose Anseranas, whieh 
^ould have boon better named AnsertbtSy for its feet, 
bare above the heel joint, scarcely half webbed, and 
provided with a long low placed hind toe, are those 
of an ibis, not of a goose , moreover, its plumage u 
not waterproof, it does jiot moult all its quills at onoe 
like other A naiidast and, as the spocunens in the Waders 
Aviary m the Gardens show, is more ready to wade 
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than to swim It forms a most interesting contrast 
with the very sj>eoiali«ed terrestrial goose Cereopauy 
also Australian, and to he seen close by, along with 
our familiar grey lag 

Oxjft notice regarding the law relating to troasure- 
trove (Nature, April 25, p 647) hsw led a Scottish 
correspondent to pouit out that treasure found in 
Scotland must be offered, not to the Bntisli Museum, 
but through the agency of the King’s and Lord 
Treasurer’s Remembrancer to the National Museum 
of Aditiqiuties m Edinburgh That is, indeed, so 
Our mam object, however, in publishing the notice, 
was to keep the proper balance between hnders, who 
are often scientific excavators, and the museums So 
far as we know, the law defining treasure trove is the 
same for Scotland as for England that is to say, 
treasure trove can consist only of objects of gold or 
silver , so that any attempt on the part of museum 
authorities to compel, by threat, the ceding of other 
sorts of objects, on the pretence that they arc treasure- 
trove, would appear to bo quite unjustifiable 

On more than one octasioii we have commented 
upon the possibility of damage to agriculture which 
may be caused by the escape and spreewl of imported 
inusk-rats m Cheat Britain We note with interest, 
thoiofore, that the Ministry of Agriculture and Fish 
eiies has issued a notice re(piesting that any persons 
now keeping and breeding musk rats m England and 
Wales—whether fot stock or pelts—would communi 
cate at once with the Secretary, Ministry of Agri 
culture and Fisheries, 10 Whit-ehall Place, London, 
S W 1, stating the munber of musk rats kept Since 
*he chief interest of the Ministry must be the piotec 
tion of the farmer, it may seem a little disingenuous 
to request from the musk rat bleeders the evidence 
which may be used against them, imdor the plea that 
the Ministry is “ anxious to obtain as full information 
os possible on the extent to which the musk rat (or 
musquosli) farming industry is established m England 
and Wales ” 

The Association of British Zoologists discussed at 
its general meeting the question of the payment of 
fees to zoologists for export advice It is well known, 
08 Prof E B Poulton says in a letter to us on behalf 
of the Coimcil of the Association, that a somewhat 
unscrupulous public takes for granted tlie good nature 
fond affluence !] of zoologists m rocpiesting their pro 
fessional help without offering payment m return 
Whether it be a matter of the identification of a species 
or the delivering of a popular lecture, both demand 
the expenditure of time and energy, which the expert 
could have devoted profitably to his own purposes 
The Councirs proposal is that, m the interests of their 
Bcienoe, zoologists should demand fees for the work 
of identifying specimens and giving lectures They 
say that auoh a demand would enhance the respect 
felt for the science, just as medical advice tends to 
J>6 valued according to the size of the fee We are 
not quite sure of this , there is a great difference 
between the urge of the man going to the best 
physician to have hia own health establishetjt, and that 
of the man mquinng about an unknown insect In 
•istence upon fees, at least in tnvial coses, suoh as 

No, 3215, VoL 127] 


the annually reiterate<i identification of S^rex gignsy 
would simply drive the sender to drop the subject, 
and a promising heljier might thus be lost In the 
cose of technical advice accompanied by identifiea 
tions and in the case of lectures to outside bodies, 
foes might well be insisted upon Since the diffic ulty 
laigelj arises from the imwillingness of zoologists to 
be lookeil upon as mercenary, the Association would 
be making things easier for imlividuais if it were to 
print slips beaiing a standard rate or rates ot fees for 
advice and lectures, an impersonal hint whu h might 
bo included with replies to importuners 

Suggestions have recjontly been put forward that, 
so far as can bo seen from photographs of the airship 
RlOl wreckage, certain of the lower members were 
crumpled as if by a comjiressive load, and that the 
cause of this was excessive bending due to tlie tail load 
arising from the maximum up position of the elevator 
From this it is inferred that elevators at the bows 
woukl bo preferable This comment is unjustified, m 
that the findmgs of the Court wore that the methods 
of stressing the stiucture were fundamentally coiroct, 
and that their application to this particular design had 
been amply conhrmed by tests upon experimental 
sections, built esjiecially for test pui poses It is im 
possible to conceive that the poasibihty of having to 
use the maxunum control moment hod not been fore 
seen by the desjgnei's, and also the independent air¬ 
worthiness panel Conditions producing compression 
in tlie lowei members miglit easily liave arisen at the 
instant of sinking the ground at a sliallow downward 
angle The forwaixl movement of the nose would be 
airested while the momentum would cany the tail 
end onwards The prmcipal objection to placmg the 
elevators in the bows is that the distiirbome of the 
air flow along the body woiikl increase tlie resistance 
and lut-erfere witli the stability Tlie effects of either 
of these might easily be so great as to make the ship a 
practicable mipossibility 

Reference was made m Nature of May 6, p 717, 
to the issue of the Power mid Fuel Bullet%y\ bv the 
British National Committee of the World Power 
Conference Further issues of the Bulletin have since 
been roceiveil, anti the publication of these abstiacts 
directs attention to an important question, namelv» 
the rationalisation of abstrot ting Too many oiganisa- 
tions are engaged m the abstracting of narrow holds 
of scientific and technical literature The constituent 
bodies responsible for this Bulletin in pooling resources 
have set on example which should receive consul era 
tion by others Whether the present production will 
satisfy everyone is, liowever, oi>en to question The 
documentation by nations has certain advantages, 
but m this Bulletin it loads to the inclusion of material 
published in trade papers as scarcely veiled advertis 
mg matter This applies particularly to engineering 
plant, and the mere mention of suoh papers is doubt 
less sufficient The Bulleiin is mainly concerned with 
engineering literature, anil those responsible seem at 
times to deal with original research m the same 
manner Divergent views may be hold as to what 
constitutes an abstiact Should it be merely a table 
of contents, or should it be an attempt to give an idea 
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as to what the author claims to have done clearly and 
bnefly, stripped of every superfluous word T In this 
BulUttn the first view seems to find favour, with 
results not always satisfactory 

It is announced in Science that Sir James Jeans 
has been given the honorary degree of df>ctor of laws 
by the Johns Hopkins Umversity, Baltimore 

The Albert Medal of the Royal Society of Arts for 
1931 has been awardeil by the Coimcil to H R H the 
Duke of Connaught, K (1, “in grateful apjireciation 
of his Presidency of the Society since 1911“ 

Pbof H Lbbksgub, professor of mathematics at 
the C oiltgo de Franco, and Prof A F Molengraaf, 
piofesHoi of geology at Delft, have been elected associ 
ates ot the AcBd6mie Royale des Sciences, des Lettrcs 
ct des Beaux Arts de Belgique 

In Apiil lost, Mr C W A Scott set up a now record 
for the journey by air from England to Australia 
It will be remembered that he took just over nine 
days for the flight (Naturf, April 18, p 604), thus 
beating Air Commodore Kingston! Smith’s time by 
nearly a day Ho has now flown from Austialia to 
England in eleven days, again beatmg a record set 
up by All tomniodorti Kmgsford Smith Mr Scott 
staitod fiom Wyndham, m the Northern Territcjries, 
early on May 26, and arrived at L^^mpne aerodrome 
on the evening of June 5, his time beirife given as 
ten days twenty three hours for the journey The 
last stage of the flight was from Brindisi to England, 
which he accomplisheil without a stop in very stormy 
conditions The machine he usoil was a small Dipsy 
Moth placed at his disposal by Lord Wakoheld, it is 
an older pattern than the machine he used on his 
outward flight 

Two intoreKting and successful receptions weie held 
at the National Institute of Industnal Psychology on 
June 1 and 2 Guests were received by the presiilent, 
Lord D Abemon, Mr H J Welch, La<ly Ruth Balfour, 
Di Myers, and Dr Miles, and on each occasion about 
350 guests witnesstnl a senes of fourteen bnof demon 
stratioiiH, as well os films, illustrating the applications 
of psychology which have been made m different 
mdvistries, and the methods by which psychologists 
are giving aid m the selection of workers The brood 
appeal which this very young appheil science makes 
IS evidenc€Kl by the distinction and vanety of the 
guests Tliose i*esponsible ore to bo congratulated, 
not only on drawing such large numbers, but also on 
the skill with which the guests were both instructed 
and interested for nearly two and a half hours The 
demonstrations included methocis and results of 
mdustiial investigations, assembly oi>©ration8, mea 
siuement of ventilation and lighting conditions, 
influence of rhythm on motor activity, a test for 
motor dnving, selection tests, tests of peraeverati'’*' v 
colour dvftcnimnation, movement study, vocat^^^^ 
guidance, and psychogalvanic reflex These demonstra¬ 
tions well illustrated the very practioal work which 
IS bem| earned ontiby the Institute, both in industry 
and for pnvato imlividuals, under the supennsion of 
the director, Dr Miles, and the researches conducted 
under the direction of the pnnoipal, Dr Myeis 
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A VOLUME of “ Sydney Univereity Repnnte “ 
(Medical Sciences, non-olinioal) has recently been 
issued (senes 9, vol 2, Nos 13 38, 1930) It includes 
two papers by W Bishop on the occurrence of lead 
m the egg of the domestic hen, papers on micro- 
methods of chemical analysis and estimation of 
chlorides in tissue by W R Mankm, and a titratibn 
method for the determination of potassium in unne 
by A Bolliger and E M Day, all of which should 
prove of service in the clinical jiathological labors 
tory 

Applications are invited for the following appoint 
ments, on or before the dates mentioned —A research 
student at the Institute of Pathology and Research, St 
Mary’s Hospital—The Secretary, Institute of Potho 
logy and Research, St Mary’s Hospital, Paildington, 
W 2 (June 16) A lecturer m agricultural botany at 
the Royal Agricultural College, Cirencester—The Prin¬ 
cipal, Royal Agricultural College, Cirencester (June 17) 
An assistant lectui’er in geography at the Umversity 
College of the South West of England—The Registrar, 
University I^llege, Exeter (Juno 18) Three pro 
bationary forest officers under the Forestry Com 
mission—The Secretary, forestry Commission, 9 
Savilo Row, W 1 (Tune 18) A civil or mechanical 
engineer under the Safety in Minos Research Board, 
in eomiexioD w^th the development of reseaicb into 
haulage problems in mines -The Under Secietary 
for Mines, Establishment Branch, Mines Department, 
Dean Stanley Street, S W 1 (June 20) An assistant 
pathologist at the South Devon and East Cornwall 
Hospital, Plymoutli — The General Superintendent 
and Secretary, South Devon and East Comwalj^ 
Hospital, Plymouth (June 20) A full time graduate 
assistant m the Department of Engineering of the 
Leu ester College of Technology — The Registrar, 
College of Technology, Leicester (June 23) An 
assistant lecturer m zoology and two research 
biologists, the latter with special experience with 
plankton work, at the University College of Hull— 
The Registrar, Umversity College, Hull (June 23) A 
junior assistant at the Ditton Research Laboratory, 
East Mailing, Kent, for work on the preservation of 
fruit—^Tho Secretary, Department of Scientific and 
Industnai Research, 16 Old Queen Street, 8 W 1 
(Juno 27) A registrar of Armstrong College—The 
Registrar, Armstrong College, Newcastle upon Tyne 
(June 30) Junior assistants m the Physics and 
Aeronautics departments of the National Physical 
Laboratory—^The Director, National Physical Labora¬ 
tory, Teddington (June 30) A professor of mathe 
matics and an assistant lecturer in physios at Univer 
sity College, Southampton—The Registrar, Univer 
sity College, Southampton (July 6) A William 
Hudson professor of economics at Natal University 
College—Webster, Steel and Co , 9 St Helen’s Place, 
Bishopsgate, EC 3 (July 16) A geography tutor 
at the Chester Diocesan Traimng College — Revl 
Canon Thomas, Diocesan Training College, Chester^ 
An assistant master to teach meohanioa and 
work m the senior school of S«ws|pn (Cidubrldgei- 
shire) Village College—The Educittion Seoretary, 
County Hall, Cambridge 
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Research Items 


NoM-plercing as a Puberty Ceremony —Among the 
Kamia, an Indian tribe of Imperial Valley, south¬ 
eastern Cahfonua, nose piercing is practis^ as the 
essential feature of the boys" puberty ceremony 
According to information obtained by Mr E W 
Gifford and recorded in BvU 97 of the American 
Bureau of Ethnology, no youth can marry until he 
had undergone this operation The usual age for 
marriage was about fifteen years Not less than four 
boys can be operated on at one time, and if the num¬ 
ber ready for the ceremony is insuificient it has to be 
postpon^ The chief takes the initiative, but the 
parents' consent has to be obtauied Large quantities 
of food are necessary, of which the greater part is 
supplied by the chief and the rest by the parents 
The chief's ‘ policeman * removes the boys to the bush 
during the latter part of the night, and remains with 
them until they return to their homes The operation 
is performed by four operators, who use needles of 
screw bean wood Immethately after the operation 
the ‘ policemen ' force the boys to run six or seven 
miles to a house and back They are then kept at the 
place of operation for four days, and are allowed to 
eat only watermelon and com mush Ea<.h morning 
the ‘ policeman ’ waslies their noses with hot water, 
and day and night men and women sing coiitmuously 
near the place of confinement When on the morning 
after the fourth night they home, they remain 
naked for a month and oat no fish, door or jac k rabbit 
The hole in the septum is kept open by a piece of 
arrow-weed stick Later, strings of white clamshell 
beads are worn hangmg from the septum Sometunes 
these are long enough to hang m front of the lips and 
have to be lifted when the man wishes to eat 

, Food of the Sea Trout —Our knowledge of the food 
of the sea trout has been drawn only from isolated 
observations from widely scattered localities It is 
necessary therefore that a more intensive survey 
sliould be made of the foo<l of these fish, both as 
re^rds the time of the year and its composition in 
dinerent habitats A prehmmary mvestigation with 
this end m view has been made ly Dr C H 
O'Donoghue and Miss E M Boyd {Fishenes^ Scot 
land, Salmon Ftah, 1930, No 3) A start has been 
made by the exammation of the Btomewjhs of a 
number of sea trout from two localities, nineteen fish 
havmg been exammed m May and June from Spey 
Bay, a purely manne habitat, and 144 at fortnightly 
mtervafs from the beffinnmg of May to early Sep¬ 
tember from the tidal limits of the Kiver Forth near 
Stirlmg, typical of an estuarme habitat It was 
found that while all the fish from Spey Bay were 
feeding, the majority of those from Stirlmg had 
empty stomachs , those from the manne environ 
ment hod been feeding chiefly on the sand eel {Am 
modyte^ lanceolatue) or on the young metamorphosing 
stagM of the hemng The fish from Stirling, the 
stomachs of which contained food, had, however, 
been feeding more on crustaceans such as gammands 
and myaida, and also on ephemend nymphs, these 
eetoarino fli^ also do not oontam nearly so much food 
as do those from Spey Bay It is clear that contmu 
ouB and mtenaive observations of this land are 
needed to help to understand the lar^ differences 
m rate of growth noticed m fish from ciifferent local 
ities* 

Anephelitit Mosquitos in Southern E^bodetiA — 
Sou^em Rhodesia, with an area of abottt 160,000 
CMtueie miles, is a vast country for purposes of oonduot- 
^ Mifa AnopheUs survey. No 4 of the Memoir Senes 
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of the London School of Hygiene and Tropical Merii- 
cme (March 1931) is a report by Mr H S Leoson on 
observations earned out on those insects durmg the 
years 1926-1928 It deals first with the anophelmo 
mosquitos of the country m a general way, and sec¬ 
ondly, with those of a particular area where black 
water fever is endemic By diligently collectmg mos- 
qmtos ever a wide area, it appeared likely that it may 
be possible to distmgiiish between those species prova 
lent in the zone of high black water fever incidence 
and those found elsewhere Sjiecial attention was paid 
to collecting in the noighbourhoo<l of Shamva and 
Salisbury—the fonner bomg m a so calle<l blackwater 
fever area, and Salisbury in a region now entirely free 
from that disease 1 ivo species of AfiopJteles made up 
97 per cent of the total nmnber of adults collected 
A funestu8 and A gambice o< furred in largest num 
hers in the Shamva area, and when the uk idence of 
malaria was at its highest Wlien the number of 
malaria cases was lowest, A funeshis was in hiberna¬ 
tion and A gambup was entirely absent In the 
Salisbury area these two anophelinos wore extremely 
uncommon The freedom of Salisbury from black 
water fever is due largely to impioved conditions of 
sanitation In order to reduce tho number of ano 
phelines in Shamva it is essential to create an environ 
mont unsiuted to these insects The report concludes 
with a senes of measures recommendesi to l>e carried 
out towards achieving this end 

Crustacea of the Vanderbilt Museum —Miss Lee 
Boone desenbes a large number of Crustacea in the 
third volume of tho “ Scientific Results of tho Cruises 
of the \ achts Kagle and Ara, 1921-1928, William K 
Vanderbilt, Commanding’* {Bulletin of tho Vander 
blit Museum Volume 3 Crustacea Anomura, 
Macrura, Schizopoda, Isopocia, Amphipoda, Mysi 
dacea, Cirripedia and C'opepcxla, 1930 ) The previous 
volume (vol 2) dealt with the crabs This part is on 
the same plan and is a handsome book, well printed 
and with excellent illustrations, both photographic 
and ui Ime Tho line drawings by Mrs Helen Ziska 
ore to be commended specially The specimens con 
sist chiefly of the Anomura and Macrura, although 
there are a few schizopods, isopods, and amplnpods, 
usually represented by one or two species m each 
group, one cimpede, and three cojiepods, two of 
which are parasitic Notes made when the specimens 
wore collected are, as before, a feature of the descrip¬ 
tions, and the information as to colour and habits, 
besides much that is new in the way of distribution, 
makes the work a valuable addition to our knowledge 
of the Crustacea Many of tho species described are 
widely distributed, but some are very rare and so far 
only known from the type specimens Amongst the 
more mterestmg finds are a new species of Porcellana, 
P roaamundas, from Simon Bay, Panama, two speci 
mens of the mterestmg little abyssal henmt crab 
Parapagurus mlomnut/nua abyssum from 1100 fathoms, 
off Miami, Florida, and seven specimens of Caligtts 
altuncu 9 , the male of which is recorded for the first 
time, from the skm of a dolphin 

Drought Resistance in Plants —An important 
physioo chemical study of the nature of drought 
resistance in Canadian crop plants is presented by 
R Newton and W M Martin m the Canadian Journal 
of Re 9 ca/rch, 8 , 336-427, 1930 Ratio of water lews by 
evaporation under controlled humidity conditions, m 
the case of cactus sejments and detached grass leaves, 
showed the remarkable ability of the cactus to retain 
moisture, but showed no relation t 9 the relative 
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drought resistance of the grasses The osmotic 
presaurefl of the tissue fluids did not prove a reliable 
index to the capacity of the tissues to resist droughts, 
but bound water ^ content proved much more 
dependable This property was usually determmed 
by the lowering of the freezing pomt resulting from 
the adflition of known quantities of cane sugar to the 
expressed juice In proportion to the extent that 
water was bound by the plant colloids present the 
concentration of the cane sugar was greater than it 
should be as calculated from the total water content 
present, and the lowoiingof the freezing point accord 
mgly increased In view of the considerable difficulty 
at present m the way of the interpretation of this 
concept of bound water the elucidation of these 
experimental results may have to wait but these 
physico (hemical studies supply much nec essaiy data 
for the further understanding of the complex lactois 
involved in the plant s resistance to drought 


Silver Leaf Disease of Plums—Jhe sixth jiart of a 
very intensive study of silver leaf disease of plums by 
F T Brooks and his assoi lates has just appeareil 
{Jour of Pomol and Hort Science vol 9 No 1 

Silver leaf Disease—VI by F T Brooks and 

Ct H Biemhley pp 129 March 1031) It is good 
to note that these workers have begun experiments 
on the in( idence of disease on trees worked on differ 
ent stocks though no definite lesults are os yet 
available Tlie aj)i>earance of the so colled gum 
barrier below wouiuls has been irivestigatf d and 
its role in iinpe<iing the spread of the fungus is 
discussed in the paper The protection'*^of pruning 
wounds by soft grafting wax or homo made wl ite 
lead f>aint is again emphasisod Manunal treatment 
of the host seems to have no direct effect on the 
incidence of the dihoase but vigorously growing plum 
trees aie more hkel> to recover fiom the malatly than 
those of weaker grewth The dangoi of rutting back 
stock shoots in tlie process of piopagation is shown 
and it iH Hiiggosted tliat such wounds be protectefj 
Two Jilt. rosuh(ifkna''it*til!rB.»a^^ro.,Jplion« - 
by itiSans opMix f- ' j resent paper 

raisee many prolilems foi future investigation oepeci 
ally those concemuig the formation of the 
harner of a tree which recovers from an attack ot 
the fungus 

Virus Diseases and Associated Protomyxean Organ¬ 
isms - Several woikers on virus diseases of plants 
have reported that various primitive organisms are 
often found in the tissues of the hosts attacked 
Iwanowski so long ago as 1900 noted the association 
of bacteria with mfus mfect-ed colls but could nnd 
no causal relation between the former and th^lisease 
A very detailed piece of work by Miss Ethel 1 
McLoiuian has just been published m the Amtralxan 
Journal of Expenmeuta! Biology and Meduxu ^cience 
vol 8 pt 1, March 1931. pp 9 44 and ^ds yet 
another such example to our knowledge A disease 
of hops which IS very prevalent in Tasmania is 
dosenb^, and is adjudged to be m all probability 
a virus disease on account of the similarity ot its 
symptoms to those <1 escribed m England by Salnvm 
aiicl Ware, and uometimes called false nettle 
The relation of the new disease to true notwe 
IS discussed, and the two are thought to be 
quite distmct from each other, smee no eelworms are 
associated with the Tasmanian malady The proto 
rayxean organisnj which has been isolated and cul 
tured IS Lfvtontyxa refuMlala Goodey, var humult 
nov var It is normally a soil organism and is 
associated with some of the virus infected plants '^e 
parasite has been found to enter the host through the 
cells of the epidermis or through root hairs, and it is 
thought that the vims disease lowers the resistance 
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of the plant to such parasites No attempt to 6nd 
a causal relation between the parasite and the virud 
disecise has been made 


New Guinea Tobacco — Dr A C Haddon a interest 
m the cultivation and mtroduction of economic crops 
and their bearing on the development of the peopla 
roncenied is well known Anthropology Report 
No 11 published by the (rovemment Printer Tern 
tory of Papua, entitled Tlie Species of Tobacco 
grown in New (jrumea is an example of this This 
investigation was initiated by Dr Haddon who in a 
preface states that he has long been interested m the 
decorated pipes of New (xumea and the distribution of 
the methods of smokmg m the island A collection 
of the different kinds of tobacco found under cultiva 
tion in the island has been made and an examination 
of the material has been undertaken by Mr J S L 
Gilmour, of Clare College, Curator of the Herbarium, 
Botanical Museum Cambridge, who is the author of 
this rejKirt This examination mvolved the raising of 
many samples from see<l So far as the matena) 
examined rejiresents the types under cultivation it is 
shown that all of them are varieties of Nicottana 
tabacum Lmn and typos of China Mam la and Java 
tobacco are reprosenteil This conhnns the opinion 
of Dr O 3^inft<h ( Samoafalirtens , Leiji/ig, 1888 
ji 58) that this tobacf o is N tabacum, but is contrary 
to the view exfiresswl by J H Maiden m a paper 
contributed by him to the Proc Tinn Soc N S IF , 
1888 on New Guinea tobacco which stated that hast 
Indian Manila and Turkish tobaccos are the prof luce 
of N rustica Linn This statement of Maiden s was 
made altliough Mr Hugh Dixson a high authority on 
tobacco in New South Wales pronounced that the 
samples which wore subrnittfxi to him by Maiden were 
the same spec les os the tobacco of commerce 


Tidal Frequency of Earthquakes —The relation 
between tidal plia^es and the fr^ii^ftgv oT^oJtfl 

f m tt recent ‘'X 

(W Earths} Rea Jnat vol 8 pp 393 408, 1930) 
In eerlier invo^tigationH on t)ie subject the 
of the earthquakes considered were unknown Mr 
Yamaguti confines his study to the after shoo so 
the Kwanto earthquake of 1923 the Tango earth 
quake of 1927 etc m which the epicentr^ were dis 
tnbuted within well defined areas In all of th^ 
he finds that the frequency is great^t at or a iiitie 
before, the time of low water at a neighbouring 
while a secondary maximum appears l>efore hign 
water on the Kwanto curve and a little after hign 
water on the other curves is, however an 

interesting difference between the Tango 
that origmated beneath the sea bod and on land on the 
northern side of the Yamada fault The former have 
two maxima 1J hours before and after high water 
latter a prmcipal maximum about low water ana a 
secondary maximum about bigh water 

Oceanographical Research North of Siberia—In the 
Norwegian magazine NcUuren for January 1931 
(vol 85) Dr HU Sverdrup, m his paper ^ultatei 
av Maudferdens Ocoanograflske undersokelser , oe 
scribes the results of his oceanographical reseamh 
in the seas north of Siberia the 
stations being mamly m the region of the ^ 
Siberian Islands the East Siberian and, es^ 
ward, in the water between this and Alaska owled 
the Chakotsk Sea The bulk of the work ^ don^ 
m the East Siberian Sea depth, currents and winds, 
salinity, oxygwi content, and hydrogen ion con 
oentration all being mvestigated There is 
m those parte and samples were taken even wheiitn| 
vessel was ice boxmd Plankton samples were^w* 
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taken to a «mall extent, the Chakotsk Sea having;; a 

f ood deal of phytoplankton in ita surface waters 
t ie noted, however, that the phytopleuikton, al¬ 
though It can hve where the ice is, does not develop 
freely under ice bound conditions The bulk of the 
work IS on oceanographical hydrography, and there 
are clear maps showing the mam regions with the 
stations and diagrams illustratmg the various eiapects 
of the researches which are interesting and valuable 

Diffraction of Very Fast Electrons —An experiment 
IS described by E Rupp m the Annalen dtr Phyaxk 
vol 9, No 4) wluch verifies the de Broghe formula 
or the wave length of an electron—Planck’s constant 
divided by the momentum— under conditions when 
the relativity correction to tlie mass is largo Using 
an interfeienco apparatus similar to that of Prof 
G P Thomson, with a gold scattering foil, the inter 
foronce rings produceil by electrons which had fallen 
through a potential difference of a little more than 
200 kilovolts Mere obtained and measuretl From the 
rmg pattern the electron wave length was calculated 
to be 2 162 4 0 013 x 10 cm , the lattice constants 
for gold crystals being taken from X ray data , the 
corresponding quantity calculated from the do Broglie 
relation and the accelerating potential acting on the 
electrons was 2 183 ±0 035 x 10 , showing that 

the relativistic formula for the change of mass with 
velocity IS acfuiate in this logion to at least one per 
t ent 

Colours of Metallic Films —Films of gold and silver 
have attracted a great deal of attention at various 
times on account of the «olours wluch they impart 
to transm 111 ed J igh t, and have been st udied by 
Faraday, Beilby, R W WockI, and others An 
investigation of the effect of temperature on their 
optical properties is described by S H Swamy m the 
May numbei of the Proteedings of the Royal Society, 
andf it has been shown that the electromagnetic theory 
of the phenomenon due to (iamett can be made to 
account for a great part of wliat is obseivcd Dr 
Swamy makes the fundamental iwisumption that the 
effect of warming is to disintegrate a him, some paits 
turning dense at the expense of othei parts which 
become thinner or vanish completely , the latter 
places act as effectively transparent windows, which 
transmit unchiuiged part of the incident light and so 
dilute tlie true absorption colour This idea certainly 
receives support from the mottled apiiearance pro 
sented by tne microphotograph of a heated gold him, 
but IS perhaps inadetpiate to account for all of Prof 
Wood’s results 

Propagation of Magnetisation —When the magnet 
isation of a ferromagnetic bexly alters with the speci 
men under the influence of a mechanical stress, the 
hysteresis loops contain abnormally large discoii 
tinuities An investigation of this phenomenon, 
which is ailied to the well established Barkhausen 
effect, 18 described by L Tonks and K J Sixtus m 
the secoiul April number of the Physical Bttnew It 
appears that the change m magnetisation starts at a 
nucleus From this a magnetic wave travels away 
with a speed which is related in a simple manner to 
the field m which propagation occurs and varied from 
600 to 40,000 cm i>er sec under the conditions 
studied As the wave progresses, eddy currents are 
set up m the metal, and, by dissipating the energy 
available from the magnetic change, limit the velocity 
with which the change penetrates the specimen , the 
effect of changmg the lateral dimensions of the piece 
of material indicates that the velocity dei>©nd8 
primarily upon surface phenomena A reasonable 
picture offered for what occurs is that the magnetic 
reversal takes place within a very small distance of 
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an approximately conical surface—in a wire—the edge 
of the base nf the cone being the front of the wave 
In addition to depending upon the magmtudo and 
nature of the stress, the effect changes with the 
composition of the material, but so far no now 
relation to othei properties has been aBcortained 

Electrical Discharges in Gases — The Apnl number 
of liemewa of Modem Physxca contains a second article 
on olectncal discharges in gases by I Langmuir and 
K T Compton The first article, which appeared 
earlier in the same journal, gave a summary of those 
pioperiies of atoms and electrons, considered as in¬ 
dividuals, which are important in conduction The 
present pajicr deals with the collective behaviour of 
the paitides under relatively simple tonditions, and 
is largely an account of the oloctrostatu s of chargee 
whicli are distributeHl throughout spaces of definite 
shape It thus differs from (lassie al treatments of the 
subject m liemg not mainly concemetl with charged 
suifaces only* hut also to a large extent with rather 
general solutions of the Poisson ecjuation Practical 
knowleilgo of this nature is naturally of much value 
m the design of thermionic apparatus for the utilisa 
tion of high vacuum discharges, hut is far fiom being 
confined to this, being fimdarnental both in the theory 
of the use of explormg electrodes foi the analysis of 
various forms of gas discharge, and in the theory of 
the meclianisni of the grid controlled arcs, oi thyra- 
trons, which are now finding many exrienmental and 
technical applications Die theoiy also differs con 
siderably from (.lassual electrostatics m its continual 
use of numerical data both with the view of practical 
applications and m consideration of the validity of 
appioxirnations which are fre<iuently useful or neces 
wiry , and, for similar reasons it is usually desirable 
to express complicated lesults ultimately in senes, 
ratlicr than by the use of special functions It is no 
exaggeiation tej say that these ideas which, although 
they are in a sense the logical outcome of the earlier 
work of Sir J if Thomson and of Piof Townsend, 
have boon earned to their piosent stage almost en¬ 
tirely by Dr l^ungmuir and his collaborators at 
Schenectady, have revolutionised the outlook on the 
natute of electric discliaiges through gases, and seem 
likely to make it possible to analyse fairly completely 
the processes operative in any particular type 

Pipe Line Corrosion —llie extensive coirosion 
whicli lias occurred on some sections of the pipe lines 
used by the oil companies of the United btatos has 
led to the co oi>erntion of the companies and the 
Bureau of Stand aids m an investigation of its causes, 
and the results are given m the April issue of the 
Journal of Research Nine pipe lines between the 
<5ulf of Mexico and Kansas have been exammed, and 
it has been found that every line has electric currents 
flowing along it, gonerat-ed by difforenc es m the states 
of the metal ancl of the soil where th^ come into 
contwt These currents are found to now mto the 
pipe from the soil where the soil has a high electncal 
resistivity, and out of the pipe into the soil where the 
soil has a low resistivity The corrosion occurs where 
the electric current flows out of the pipe into the soil, 
that IS at points where the resistivity of the soil is low, 
and at such places the pipes should be suitably ooatetl 
Tlie Bureau has prociuoed a simple apparatus for 
inecwimng soil I’esistivity, which c consists of two sticks 
shod with iron cones connected by wires in the axes of 
the sticks through a milliamraotor to two dry cells 
The sticks, which are about the size of walking- 
sticks, are thrust into the ground about 20 centi 
metres apart, and the current read From the current 
and the constant of the apparatus the resistivity of 
the soil IS calculated 
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The Royal Observatory, Greenwich 

Ankuai. Visitation 


^HE visitation of the Royal Observatory was held 

on Saturday afternoon, June 6 A large number 
of guests were present, and took part m the inspection 
of the instruments and other exhibits 

The report of the Astionomer Royal to the Boanl of 
Visitors begins with the very welcome announcement 
that Mr William Johnston Yapp has made the 
generous donation of 115,000 for the purpose of jiro 
viding a 36 inch reflector, with a spectroscope an<l a 
34 foot dome This magnificent gift has been grate 
fully accepted by the l^rds Oommissioneis of the 
Admiralty, and the oidor for the erection of the in 
strument will be placed with Messrs Sir Howard 
Grubb, Parsons and Co 

Anothei satisfactory announcement is that the 
Lords Commissioners have sanctioned the purchase 
of a now transit (iicle the present one has been in 
use foi eighty yeais the object glass has berome so 
thin that it will not boar furthei repolishing, and 
many of the divisions on the ciiclo are almost obhtor 
ated , attempts at recuttmg these have not proved 
jiermanent A mtnlel of the pro{>o8e<l new mstru 
ment was on view It 'will be, in geneial, similar to 
the reversible transit circle at the Cape an<l will be 
entnnted to Mossis Cooke Tioughton and Simms, 
who marie that instrument it will be somewhat 
smaller than the piesent instrument, an a^ierture of 
seven inches and a focal length of eight feet are pio 
poserl, also a motor driven micrometer for recouling 
transits The loof will be in the form of two semi 
cylinders with axes running east and west, and sliding 
apart so as to give a wide central aperture The de 
sign 18 to give fiee ciiculation of air, and avoid ab 
normal refiaction , with this aim the transit loom will 
be put at some distance from other buildings It is 
recognised that the opening in the roof of the piesent 
instiument is too narrow and that the shutters, when 
ofien, impede the free circulation of air Tlie colli 
matora of the new instiumont will be outside the mam 
building 

More than eleven thousand transits and circle 
readings were obtained with the transit circle during 
the year, the sun being observed on 131 days and the 
moon on 79 The report gives the errors of the smi 
in longitude since 1901, when Kewcomb s tables wore 
introduced , the erroi gradually rose from zero to 
1 66'm 1922 (observexi greater than tabular) , since 
then It has lemamed nearly stationary The errors 
of Biown’s tables of the moon have steadily dimimshed 
from 7 r m 1922 (observed greater than tabular) to 
6 2'm 1930 

The observations for the catalogue of 10,800 stars 
between N DecI 32° and 64° were completed last 
December The new catalogue will cover the regions 
0° to 24°, and 64° to the pole The Astronomer Royal 
notes that this will probably be the last considerable 
undert^ing with the present transit circle It is now 
considered unnecessary to observe stars fainter than 
magnitude 7 6 or 8 on the mendion , fainter stars are 
observed photographically on plates of large area, on 
th^lan imtiated by Prof Sohlesmger 

The 28 moh ecjuatonal was used for observing 568 
double stars, 62 of which were less than apart An 
eleotnc motor has been installed for rotating the dome, 
this •'enables observer to work the instrument 
without assistance The determination of stellai 
pcwallaxes with the 26 inch refractor has been con 
tinned, 1140 good plates were secured durmg the 
year, and 960 plates Vere measured, leading to the 
determination of 34 new parallaxes Dunng Novem- 
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ber, December, and January 110 plates of Eros were 
obtained on 10 nights 

With the 30 moh reflector the determination of the 
colour temperature of stars heis been continued A 
Kodak standanl acetylene burner (colour temperature 
2360° K) is now used as standard instead of a carbon 
arc , a colour filter is inserted m the beam from the 
burner Each plate contains images of a high star, 
of two low stars for determination of atmoaphenc 
absorption, and of the burner The results indicate 
13 000° to 14 000° for the temperature of a star of 
type Ao When the new 36 inch leflector is ready 
it will be used for this work As the 30 inch is on the 
same mounting as the 26 inch, obsei'vations of paiallax 
and colour temperature cannot at present be made 
simultaneously 

Photographs of the sun woie obtained on 260 days , 
the record has been completed by plates from the Cape, 
Koilaikeuial, and Tortosa Sofai activity has dimm 
ished considerably, but large spots were seen in October, 
February, and March With the spectrohehoscope 
consideiablo solar eruptions were observed on Aug 12 
tind Nov 25 , the latter gave an outwaul velocity of 
460 km /sec , which is noai the parabolic v alue 

The following are the mean magnetic elements ob 
tamed at Abmger m 1930 Decl 12° 24 6 W 

Hor force 0 18642, Veit force 0 42924, Dip 
66° 38 2 The decl m diminishing at the rate of llj 
annually, so that it should vamsh a little before the 
enu of the century Magnetic observations are occa 
sionally made at Greenwich m the early mormng, when 
electric tiains are not running, these will he contmue<l, 
as there is an unexpectedly large range m the deter 
minations of decl as compated with the Abmger ones 

The following weather recouls refer to the yecnT 
ended on April 30, 1931 tempeiature 60 0°, being 
0 6° above the average , highest 92 2° on Aug 28 and 
29 , lowest 210° on Mar 10 There were 66 days 
when ternj)onatures of 32 0° or lowei were recorded , 
the mean daily movement of air was 289 miles, being 
5 miles above the average , the greatest value was 
713 miles on Jan 17 There were 1320 houis of bnght 
sunshine or 29 0 per cient of the possible amount The 
rainfall was 27 94 inches, which is 3 70 mohes above the 
average , on June 18, 2 66 mohes fell in 2 hours 

Time determinations are now made with a small 
reversible transit instrument fitted with a travelling 
micrometer, two Shortt clocks (No 3 and No 11) 
are used as standards of sidereal tune , the progressive 
increase of losing rate of No 11 still continues The 
mean time signals are controlled by ^prtt No 16 
Wireless signals from Paris, Nauen, Ajmapolis, and 
Bordeaux are registered automatically r they all agree 
in being apparently late on Greenwich, the amounts 
being 0 016 sec , 0 044 sec , 0 039 sec , and 0 033 sec 
respectively The Annapolis one is corrected for 
time lag The difference is unquestionably system 
atic, for out of the 48 monthly means that ore 
printed m the report there are only three that ore 
earbei than Greenwich 

Several photographs were exhibited of Eros and 
ne^hbounng stars, these were measured for three 
different purposes The prmoipal research was the 
solar parallax and the mass of the moon , the seoona 
was the light variation, which was plainly viaible In 
the senes of images on some of the plates The third 
was the determination of mean wave length of Etoe 
and the oompanson stars, which was effected by 
placing a grating before the obieot-dass 

A C D CaoMBCSLiijr 
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Messag^es in Sensory Nerve Fibres and their Interpretation * 


O Y aiiiphfyin|[ the eleotno changes which take place 
-D in the individual nerve fibres it is poeaible to record 
the messages which pass from the sense organs to the 
central nervous systw and from the motor nerve cells 
to the muscles It is foimd that a senes of brief 
potential changes travel along each nerve fibre , the 
changes are of fixed intensity and duration, but their 
frequency varies with the intensity of the excitation 
Each potential change represents a nerve impulse of 
the type made familiar by the classical methods of 
eieotro-physiology Reasons are given for tlie belief 
that all nervous communication is carried out by such 
impulse messages, and that the impulses, like the 
electric changes which accompany them, are un 
affected by variations in the intensity of the stimulus 
The general similarity of motor emd sensory messages 
makes it probable that the sensory nerve endings and 
the synaptic regions of the central nervous system 
work on a common plan depending on the funda 
mental properties of excitable cells 

The sensory messages which have been most 
tlioipughly investigated ore tliose produced by the 
muscle spindles Those from the skin receptors are 
lees easy to analyse hut are of greater interest to the 
physiology of sensation At present the most definite 
results have been obtained from the frog The frog’s 

• Abvtrnct of the Croonlan liCtturedelivered before the Royal Society 
on June 4 by Prof E D Adrian FR8 


skin contains receptors which respond to light con¬ 
tact with a brief discharge of impulses travelling in 
nerve fibres which conduct rapidly A vibrating 
stimulus gives a senes of impiUses with the same 
frequency as that of the stimulus, but discliarges of 
high frequency €tnd long duration from these receptors 
do not give rise to pain Stimqli which would be 
likely to cause continued pain give nse to impulses 
of small action potential travelling m fibres which 
conduct very slowly (about 1 metre a second) 

In the mammal, as in the frog, light touch produces 
a brief discharge of impulses of largo potential con 
ducted rapidly, and firm pressure gives a continued 
discharge Impulses of smaller potential conducted 
at slower rates are produced by movement of the skin 
and persistent discharges often anse from exposed 
tissues At present it appears that some of these im¬ 
pulses are caused by stimuli which would not necos 
sanly be painful 

A comparison of these results with Uiose of Gasser 
and Erlangor and of Pi^ron shows that the neive fibres 
responsible for pain are not all of the samo type, 
though they are all of smaller diameter than tho 
teujtiie fibres It is suggested that the rate of leaction 
and amount of convergence in the sensoiv pathways 
are important factors in detc^rmining the intensity of 
sensation, since this must depend on a summation of 
the effects of discontinuous impulses 


Fisheries Research at Hull 


Department of Zoology in the University 
College of Hull has recently been expanded into 
that of Zoology and Oceanography From its first 
establishment it has been intended that there should 
be co-operation between tho Department of Zoology 
and the fishing industry The Humber ports form 
the largest fishing centre m the world The Council 
of the College has now decided to put into operation 
a scheme of fishery research which is to be organised 
by Prof A C Hardy A new section will be added 
to the accommodation of the deportment and three 
research biologists will be appointed The capital 
expenditure will be borne by the College, but the 
greater part of the maintenance charges will be met 
by a graiit from H M Treasury, which hew been made 
on the recommendation of the Development Com 
miBsioners A grant towards the cost has also been 
made by the Fishmongers’ Company, and it is hoped 
that contributions will be made by the fishing industry 
itoelf The ^eme of research, which will be earned out 
in CO operation with the Mmistiv of Agnculture and 
Fishenes and the Fishery BoArd for Sootlemd, and will 
be co-ordinated with the researches of the International 
Council for the Exploration of the Sea, concerns the 
distnbution of the North Sea plankton m relation to 
the movements of fish, particularly the herring 

It is the policy of the department to carry out this 
research not from a single research ship, but from 
fishing vessels and other oommeroial ships which are 
prepared to carry specially desimed self recording 
instromenta for pl«u^ton and other measurements, 
It is b^ieved that there are certain important prob 
lems connected with our knowledge of the sea and its 
chfuaging conditions which cannot be solved by using 
one research ship to cruise over the area concerned. 

i uttt as a knowledge of the weather cannot be obtained 
>y b«ving one meteorological station moving about 
from place to plooe It is proposed to chart m brood 
Ootlme the monthly movements of the North Sea 
plankton by the simultaneous use of continuous 
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plankton recordem on a number of Kcheduled steam 
aliip routes across tlie North Sea, and to correlate the 
distribution of the plankton with tho concentration 
of fish 08 repoi’ted by tho industry The herring 
shoals do not always tuin up where they are expeetecl, 
they move their gioimd from time to time , usually 
the fishermen can find them, but sometimes they 
cannot, at any late in sufficient numbers to make a 
successful season When, over a period of five years, a 
knowledge has been gamed of the changing distribution 
of herniig food and patthos of such organisms as 
Phceocyatia and Hhizosolenta, which the herring 
apparently avoid, it is hoped that it may be possible 
to make forecasts os to the position of the shoals of 
hornng From this work a wider field of investigations 
sliould be opened up. including a study of the possible 
causes undeilying the fluctuations in tho stocks of 
different fish 

A new continuous plankton recorder siiitabk for 
use on commercial ships has been designetl , it is an 
unprovement on and a smaller pattern tlian, the 
original machine which was first used on tho 1925-27 
Discovery Expedition and was descrdied m Nature 
of Oct 30, 1926 It is towed like a paravane behind 
a ship £Uid continually samples the plankton in the 
water traversed The plankton is collected on a long 
banding of fine silk netting which winds into a preserva¬ 
tion chamber It is worked from the watei by a pro 
poller, the adjustable blades of which allow each of a 
senes of numbered divisions on tlie moving silk to 
represent a mile or more of sea The rolls obtained are 
kept for examination on a special microscope substage 

A number of simpler instruments, obtaining a single 
sample of the plankton for correlation with the catch of 
hernngs, will be used by hemng dnfters when engaged 
in fishing 

In admtion to the research programme, a one year 
course in oceanography with particular reference to 
fishery problems is being arranged for post graduate 
students 
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University and Educational Intelligence 

(^\MBRIDCE - The Adams pnze (value about £240), 
which IS a\^anlod ovorv tMo years for an essay on some 
blanch of pure mathematics, astronomy, or either 
blanch of natural philosojihy, has been awarded to 
Mr A S BeaiCOvitch, fellow of Trinity College The 
subject given out for the j>eriod 1929-30 was “ The 
Theoj*v of Almost Periodic Functions’* 

The Apjiomtments Committe* of the Faculty of 
Physics and Chemisti*> has reapiiointod Dr h C 
Phillips, of Corpus Chi 1 st 1 College, Univei'sity demon 
stiatoi in mineralogy 

The V^(e Chancellor gives notice that tlie professoi 
ship of minei'alog> andpetiology has been est/ablished, 
and that a meeting oi the electoi’s will be held on 
June 24 The jiiofesHomhip is governed by Statute D 
and by the legulations wliuh wei'c ajipioved by (trace 
on Apiil 24, 1931 The stipend of the piofossor is 
£1200 a year oi, if he holds a fellowship with dividend, 
£1000 a y ear 

Candidates aie ret(uc8te<l to communicate with the 
Vice C3iancellor on or befom hriday, Jiiiie 19 No 
testimonials oi lefciences need be sent It a candidate 
desires to submit any, they should not cxc^d four m 
all, and in the case of testimonials, ten copies of each 
should be sent to the Vice Chancellor not latei than 
June 10 

London —The Court of the Chuversity has ap 
]jomted Mi Charles Holden, senior partner of the hrm 
of Messrs Adams, Holden and Peai'son, of 9 Knights 
bridge tS VV^ to bo the airhitect of the new buddings 
which the University proposes to erect on its site m 
Bloomsbury, on the north side of the Biitish Museum 
Mr Holden s task will be a large one When budding 
o|>erntinns begin, tbc' site will be an island one of more 
than ten acies, bounded on the south by Montague 
Place, on tlie west Malet Stieot, on tlie eivst bv 
Russell Sijuare and Wobmn Square, and on the noith 
by (lordon Square and Byng Place Among the hrst 
bin 1(1 mgs to be erected will be the Administrative 
Ofhees, the t mversity Hall, and the University 
Library , premises for the Oflhcei-s’ Training (*orps, and 
buildings tor the Institute of Historic al Research and 
the CourtauJd Institute of*rArt To these will m all 
irobabihty be added the London Day Training Col 
ego, and the C ourCs programme pmvisionally includes 
accommodation for Birkbeck College, the JSchooI of 
Oriental htudies, and the University Students’ Umon 
Space w ill also be rosorvexi for other purposes, among 
which residential accommodation for students, a 
faculty club and residential chambers for staff will be 
consiciered Tina building programme will of neces 
sity have to be undertaken m stages, and will take 
many years to complete, but, with the view of ensiu’ 
ing that, when the work is ended, all the buildings will 
form part of a dignihed and harmonious scheme, Mr 
Holden is being asked to prepare at once a design for 
the whole of the site 

The following doctorates have been awarded D Sc 
Degree in Phynics to K R Rao (Imperial College— 
Royal College of Science) for a thesis entitled “ Analysis 
of the Lme Spectra of certain Elements of the Ihird, 
Fourth, and Fifth Groups*’(Proc Phys Soc ^Proc Roy 
Soc , and Nature, 1929) D Sc Degree %nZoology to 
N A Mackinto^ (Imperial College—^Royal College of 
Science) for a theeis entitled “Southern Blue and 
Fin 'Neales “ (Camb Univ Press, 1929) DJ^c 
\^onomiC8) D^ee to D Mitrany (London School of 
Economics) for a thesis entitled ** The Land and the 
Peasant in Rumania ” (Oxford Uiuv Pi-ess, 1930) 

D Sc Degree \n Mathematics to G F J Temple for 
MX pubh^ed papers'on “ The Quantum Theory of the 
Spinnmg Electron” 
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Manctiestbk —The Manchester City Council jh 
again oftenng a numbei of scholarships tenable m tlu 
I acuity of Technology of the University Successful 
candidates are reqlined to follow a full time coxivsi 
lea^iing tn the degree of bachelor of technical sciencti 
m the College of Technology, and matriculation or its 
equivalent is an essential qualiBcation For students 
who have been engaged m industry, and who have 
attended part time day or evening clashes, the 
scholarships aie of the value of £100 per annum, while 
for students leaving secondary or central schools the 
value 18 £60 Both classes of scholarships are tenable 
for throe years 

The ScHiice Scholarsluim Cominitt-ee of the Royal 
Commission for the Exhibition of 1851 has m^e 
the following appointments to Senior Studentships 
for 1931 Finest C Childs for research in physics 
(London) Philips H Henry, for lesearch in physical 
chemistry (Cambridge), H S W Massey, for research 
m physics (Cambridge), Brian H C Matthews, for 
research m physiology (Cambridge), William V D 
Hodge, for lesearch in Tnathematios (Bri8t*ol), and 
Alexander K Todd, for research in organic chemistiy 
((Glasgow) 


Birthdays and Research Centres 

June 12 , 1851 —Sir Oliver Lodoe, F R S , late Prm 
cipal of the University of Birmingham and for 
ineiJy professor of physics in University College, 
Liverpool 

The subject whieli chiefly interests me is a venfica 
tion of the theoiy that requires a flow of other along 
magnetic lines of foice thereby presumably affecting 
the velocity of light in a magnetic field The effect to 
b<^ observe<l is, I leckon, extremely small, and would 
require a Fizeau mterferornetei with a long path in air 
exceptionallv intense field , though the field netnl only 
last for such fiaction of a scicond as would enable inter- 
ference bands to be photogiaphetl My own expen 
rnentM of 1897 wore on right lines, but their power was 
ciuite insuHicient To get a result, a combination of 
the o])tical skill of the late Prof A A Michelson with 
the intense magnetic fields pioduced by the genius of 
Dr Kapitza would seem to bo necessary, and perhaps 
also engineering ana financial aid such as the late Sir 
Charles Paisons at one time contemplated A positive 
result, if it could be attained, woulil be of the greatest 
interest and would break the prevailing monotony of 
negative results yielded by all recent attempts at bi mg 
mg the ether to book and restoring it to its inevitable 
place m the scheme of Nature 

June 14 , 1857 —Prof J E Mabb, FRS, fellow 
of St John’s College and lately Woodwardian 
professor of geology m the University of Cam 
bridge 

More attention might usefully be given to the de 
posits containing hmnan relics, portioularly from the 
geoloi^ical pomt of view This is bemg done, but much 
more is required , for, though the task of eetablishuig 
time sequences and then correlating beds m different 
areas has been earned some way, that of restoring the 
physio^aphies of various areas m the different periods 
IS still m its infancy 

When this important work has been earned out’ 
8 VBtematio€dly and m detail, it will aid matenally ur 
the much greater task of establishmg the history of 
the physical conditions under which deposits were 
formed, epoch after epoch, during the geological'ages 
—a work which has not, dunng recent years, reooiv^;^ 
the attention it requires 
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Junt 14 , 1877 -^Prof R Whvtlaw-Gbay, FRS, 
professor of chemistry m the University of Leeds. 
' At the present time^ 1 am much mterested m de 
Velopmg a buoyancy miorobalance of the Aston type 
BO that it can be used for comparing the densities of 
gases to a high define of accuracy even at low press 
ures This method eliminates many sources of erroi 
inherent in the classical methods, and it is ho(>ed to 
obtam with its help reliable values for the chemical 
atomic weights of a number of elements 

At the moment we are interested m the atomic 
weight of carbon, which on account of the presence 
of the isotope must be slightly neater than the 
mass spectrograph value of 12 003 Data of sufficient 
accuracy from several gases should enable an estimate 
of the proportions of the two isotopes to be made 
Other researches, in which I am mterested and which 
are being earned on ^ colleagues and collaborators 
in my section of the Department of Chemistry here, 
include mveetigations on solid phase reeustions, the 
electrical character of smokes, the nature of the sus 
pended unpuntlea m air, and the vapiour pressures of 
slightly volatile solids 

June xs, 1851 —Dr E H Griffiths, F R vS , formerly 
general treasurer of the British Association, and 
president in 1906 of Section A (Mathematics and 
Physios) and m 1013 of Section L (Educational 
Science) 

1 regret to state that I am not engaged m any 
scientific work at the present time For many months 
I have been suffering acutely from arthritis, so much 
so that I am unable to wnte 
For several years past, I had proposed an mvestiga 
tion into the specific heat of gases at high tempera¬ 
tures As it 18 now impossible for me to undertake 
such €Ui inquiry, I hope that some younger an<l more 
able man will attack this difficult subject 

“June 18 , 1858 —Prof A R Forsyth, F R S , emeritus 
professor of mathematics m the Imperial College 
of Science and Technology 
In differential geometry, the expression 
= Edp^ -^^Fdpdq + 

where E, F, G are functions of parameters p and g, 
represents the general arc on any surface m fiat triple 
space, subject to three known conditions involvmg 
the coefficients m the associated qu^ratic differentiiu 
form for the curvature of a superhcial geodesic An 
arc on any surface, m any domain whether flat or 
curved, is represent^ by the same formal expression 
It 18 unportant to obtam the conditions which must bo 
satisfied m order that the represented surface may 
exist either ( 1 ), m a given curved triple space, itself 
existing m a flat space of four dimensions , or ( 11 ), m a 
flat speg;e of four, but not fewer than four, dimensions 

June 19 , 1897 —Mr C N Hinshblwood, FRS, 
fellow of Trinity College and lecturer in chemistry 
m the University of Oxford 
Investigations now m progress are connected with 
the mechanism of chemical changes m gases, with 
surface catal^is, and with the relation between 
reactions m the gaseous state and the correspondmg 
changes m solution Among gas reactions, oxidation 

■ ore being apeciolly studied at the moment, 
ply with i^eferenoe to the theory of ‘ chams ’ , 
nature of the curious explosion phenomena 
red m such systems as hydrogen-oxygen 
is bemg exammed The influence of negative 
and of surfaces on these effects is gradually 
information Some of the earlier work on 
depoiding on simple molecular oolliuons is 
extended in the light of more recent knowledge 
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Societies and Academies. 

London 

Phyttcal Society, April 17 —E G Richardson 
Edge tones If a fluid leaves an orifice as a jet and 
strikes an edge, two vortex streets are formed on 
esw;h side of the wake and mamtain the jet m pen<lula- 
tion at a definite frequency The tones so produce<l 
are examined from theoretical and experimental 
ix>uits of view, and relations connecting the fre 
quency with (a) velocity, (b) distance from orifice to 
eilge, (c) width of orifice, (d) form of the orifice, ore 
tested All the features of the phenomena can be 
explained in terms of the hydrodynamics of a viscous 
fluid, without compressibility being postulated m 
addition 

Geological Society, May 6 —C A Matley The 
geology of the country aroimd Mynydd Rhiw and 
Sam, South Western Lleyn (Carnarvonshire) The 
region described includes a ndge of high OTound which 
attains a height of 994 feet on Mynydd Rhiw Much 
of the lower ground is covered by glacial drift The 
sedimentary rocks are of Arenig and Lower Llonvim 
age, and range from the Extensus Zone to a high part 
of the Bifidus Zone The local base of the Arenig is 
fotind at only one small exposure, and there it rests 
on the mica-schists (Penmynydd Zone) of the Mona 
complex In the Hirundo Zone, and extendmg mto 
the Bifldus Zone, is the Rhiw volcanic group, in which 
four lava flows have been found, as well as rhyobtio 
ashes and ashy sediments Intrusive rocks are abun¬ 
dant, and range in composition from acidic to ultra- 
basic , they are Imketl genetically by their common 
richness in soda, and can be considereii, with the 
volcamc rocks, as varied members of one spilitic suite 
They mclude the Warn granite, numerous albite- 
dolente sills, and the coarser grained intrusions of 
picrite, proterobaso, and liomblende dolerite which 
are found only at the top of the sequence These 
intrusions are discussed, and the possibility considered 
that they may be a single sill or laccolith broken 
ami displaced by faulting —E Greenly and P G H 
Boswell All Ordovician gnt from Anglesey, with its 
bearmgs upon pala^ogeography, and upon the tectonics 
of the Mona complex The grits at the bewe of the 
Arenig beds at Berw, near Holland Arms, are excep¬ 
tionally rich in heavy minerals (iamet, sphene, and 
epiiiote are afiundant, as are ilmenite, biotite, and 
white mica The felspars are orthoclose, albite, and 
olioclase There are also small pebbles of Penmynydd 
Zone mica schist, Owns green schist, and many of 
granitoid acid gneiss The evidence both of minerals 
and rock fragments pomts to the acid gneisses os the 
pruicipal source, with contributions from the Gwna 
beds and the acid members of the Penmynydd Zone 
The evidence furnishes unexpectetl confirmation of a 
tentative hypothesis, already put forward, that the 
gneiss of Holland Arras, instead of having l>een brought 
up from below, has been brought down from above, on 
an infold of the Newborough slide, from the inverted 
upper limb of the Bodorgan recumbent fold 

Cambridoe 


Philosophical Society, May 18 —J D M‘Gee The 
charges of recoil atoms m relation to surface conditions 
The charge earned by o ray recoil atoms of radium D 
escaping from a source of r^ium C is one positive unit 
when the source is deposited on a clean nickel or 
platinum surface The direct method of collecting a 
beam of particles from a source in a Faraday cylinder 
and companng the charges received by it, when the 
recoil atoms and a rays were successively eliminated 
from the beam, was used The charge earned by a 
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recoil atom can then be compared with that carried hy 
an a particle Tlie charge earned by a recoil atom is 
influenced by the work function of the surface from 
which it escapes The cause of earlier conflictmg 
results has been tiaoed to the presence of high ener^ 
ions —J E I Cairns Conduction along thin metalho 
hlms Experiments on the electrical conductivity of 
thin films of cadmium and nickel showed good agree 
ment with the thoory of Ehrenberg and Honh d >t be 
assumed that for very thm films aggregation of the 
metal mto small crystals with intervenmg gaps 
ocfurred Ihe ageing of cadmium is anomalous and 
can only l>e attnbute<l to internal rearrangement 
among the crystal aggregates forming the film Nickel, 
however, shows regular liehaviour, and m every case 
after ileposition its conductivity decresiseil, usually 
reaching a steady value m 4-6 minutes Composite 
hlms consisting of a low work function metal upon a 
lugher one gave interesting results —N Feather 
Concerning the success of the absorption method of 
investigating the high velocity limit of continuous 
|9 ray spectra Simple absorption measurements, 
interpreted on the basis of the range energy relation 
for homogeneous particles, Jeail to satisfactory esti 
mates of tlio maxnnum energies represented in the 
continuous spectra of many ^ ray bodies Calcula 
tions show that this ompirual result follows from the 
kno\\n form of the absorption < urve for homogeneous 
part 11 les, tJie known relation between extrapolated 
range and energy for such particles, and the most 
general considerations i*egarding the characteristics of 
measuring instruments usually employVf —P S H 
Henry The specific heats of diatomic gases A short 
summary is given of the theory of the spec ific heats of 
diatomic gases on classical and on (juantum mechanics 
This IS followed by a description r)f a flow method of 
measuring specific heats due to P M b Blackett, and 
some results obtained with it fox aif, nitrogen, oxygen, 
and methane between 20" C and 360° C are shown 
These disagree markedly with the results of sound 
veloc ity measuroments, and are ui closer, though not 
exact, accord with theory—E L C White A method 
of continuous observation of the equivalent height 
of the Kennedy Heaviside layer Wireless ‘ echoes ’ 
from the Heaviside layer are observed m the form of a 
stationary pattern on a cathode ray oscillograph 
screen, from which tlie height of the layer at any 
instant is seen at a glance 

Edinbttroh 

Royal Society, May 4 —L R Cox A contribution 
to the molluscan fauna of the and Basal Khirthar 
groups of the Indian Eocene The paper describes 
the molluscan fossils collected by Lieut Col L M 
Davies from the Laki group (Lower Eocene) and 
loHest beds of the Khirthar group (Middle Eocene) of 
several ihstncts in north western India, supplemented 
by material from other collections in the British 
Museum The work of d’Archiac and Haime (1864) on 
mollusca from these beds is also revised Forty five 
gastropod and 54 lamellibranch species, mainly from 
the Laki group, ore described, 10 gastropods and 7 
lamelbbranchs bemg new to science Few spiecies 
range up from the underlymg Ranikot group, but 
this may be due partly to a change m facies The 
difference between the faunas of the Laki and Khifthar 
poupfl IS less pronounced, many species occurring in 
both senes Thirty five of the gastropods and 28 of 
the lamellibrwchs descrdied are known only from 
India, and the gastropods mclude certam genera not 
known from other countnea, one genus is desenbed as 
new Several of the species recorded occur also m 
southern Europe, a*id one or two as far afield as 
Jamaica ; a few veiy widespread forms occur also m 
northern Europe The affinity of the fauna with that 
of the Eocene of Egypt and, more especially, of Somali- 
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land is closer than with that of Europe —H BoBchma 
On the identity of SacettUna irumiftuartM and SacouHna 
tvfiata Specimens of S<icciUtna trtanguktriB (Anderson, 
1862) on Cancer pagurue from the Firth of Forth 
were exammed, and it is concluded that S tr%angular%e 
18 identical with S %njlata (Leuokart 1869) on Hyas 
coarctcUus The valid name of the species is therefore 
S tnflaki This species differs from S carcim by con¬ 
stant specific characters —S Williams An analysis 
of the vegetative organs of Selaginella grandxe Moore, 
together with some observations on abnormalities 
and experimental results The plant of S wand\e 
consists of a dichotomously branched shoot showing 
a basal decumbent portion beanng rhizophores, an 
erect dichopodial axis, and a distal fan shaped region 
with middle shoots The a^x of the stem possesses 
two four sided mitial ceils Branching is diohotomoua 
and at each branching an angle meristem is formed 
The latter gives nse to rhizophores at the basal 
branch mgs and to middle shoots at distal branchings 
Roots arise endogenously m the tips of the rhizophores 
The root apex has three initials a oalyptrogen, det- 
matocen, and a common initial for plerome and 
penblem Abnormal developments of the middle- 
shoot and proliferations of vegetative and cone apices 
occur, and it is also possible to obtam such deviations 
from the normal by experimental methods The 
general morphology of the plant is discussed and it 
18 concUidea that the rhuophore is an organ 9U% 
generic, indifferent in nature —L M Milne-Thomion 
Operational solution of the homogeneous linear equa¬ 
tion of finite differences by generalised continued 
fractions Given a homogeneous hnear finite differ¬ 
ence equation of the second order, a continued frac 
turn, constructed from the coefficients, can be made 
to yield a solution of the equation in terms of the 
mitial values of the dependent variable By associat 
mg a suitable operator with the co-ordinates of a 
pomt in space of m dimensions, the notion of con,* 
tmued fractions is generalised to this space and an 
operational solution of tlie Imear difference equation 
of the mth order is obtained —Dr A C Aitken 
Further numerical studies in algebraic equations and 
matrices Tlie paper follows up a similar paper of 
five years earlier, simplifying the former methods by 
usmg the dual properties of symmetric functions, and 
proposing now to evaluate all the roots of an equation 
by subjecting the coefficients to a umform repeated 
process of cross multiplication and division The 

K rocess is a special cose of the method of finding the 
itent roots of a matrix by raising the matrix to high 
powers The numerical work suggests a theorem m 
matrices which is demonstrated, namely, that the 
rational canonical form of a matrix can be transformed 
at once into the classical irrational canonical form, 
the transformmg matrix beuig of alternant type — 
D Mekiyn Electroma^etic (menomena m a unuorra 
gravitational field TTie radiation of an electron 
moving freely m a uniform gravitational field is 
evaluated The electromagnetic equations can be 
rigorously solved for this case The result obteunod 
IS Larmor’s value fpr the rate of radiation The cal 
oulation 18 based on Poynting’a theorem and the 
geodesic propagation of light The result obtained 
shows that the principle of equivalence can appli^ 
to the evaluation of radiation, if allowance is made 
for the quantum properties of light. 

Ditbun 

Royal Irish Academy, April 27.—J K Cbkrlesworth 
A tentative reconstruction of the suocessivd' margii^ 
of the quaternary ice sheets i|l the region jof the 
North Sm* The outer limit ol ihe fintiah drift is 
composite During the Saale-uimr older drtft period 
the loe margin oyer the North Sea was 
During the period of the newer dnft of Bniaui^ 
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Biimdenburg or Warthe stage of north-west Europe 
t^when the ed^ of the Soandmavian ice lay off the 
^est coast of Norway, the Bnti^ ice formed an in 
dependent piedmont mass over the weetem half of the 
North Sea —A Muikett, B N Carrothers, and Hugh 
Cairns Contributions to the fungus flora of Ulster 
A report of work earned out from 1§23 to 1931, records 
312 species and 9 vaneties new to Ulster, thus bnng 
ing tne total up to 916, besides addmg 78 species 
and one vanety to the Irish flora Short notes are 
mcluded for each species, givmg details of place and 
date for each recora —K G EmeUus and OUtc Hall 
The spectrum of the cathode glow m nitrogen and 
other gases The arc spectrum of nitrogen (N I) 
appears strongly m the fight of the cathode glow of 
a low volta^ d o glow dischar^, in spite of the fact 
that it IS otherwise somewhat diihcult to excite An 
explanation of this is offered, baaed upon Kallmann 
and Rosen s work on interc hange of charge between 
slow positive ions and neutral particles, which also 
accounts for the cathode glow spectrum in a number 
^of other polyatomic gases and mixtures, but fails to 
explam adequately the thickness of the cathode glow 
The bright necks which form at points where a dis 
charge strikes to the rear of the cathode have been 
shown to be local plasma type discharges 

Royal Dublin Society, April 28 - W R G Atkins 
borne expeiiments on the accuracy obtainable with 
gas fllled photoelectric cells Even using N* R Oamp 
bell 8 method of post glow discharge measurements 
the resultH obtained with a thick film CHPsium cell 
were imrehabl© at high voltages, though reasonably 
accurate for low illumination at 12 volts anotle 
potential without glow discharge With a O E C 
potassium cell the sensitivity afterglow discharge de 
< reuses at first by 2 3 per cent per minute Measure 
ments made immediately after the discharge agreed 
to within 2 per cent with current about 6 fia, anode 
^tential 59 volts , agreement was not quite so good 
at 166 volts —P A tmehan and S P Mercer A 
method of distmguislimg certain strams of New Zea 
land perennial rye grass (Lohutn perenne by 

exammation of se^lmgs under screened ultra violet 
light Seedlings of the valuable Hawke s Bay district 
New Zealand perennial rye grass may be distmguished 
from the inferior strams from other districts by grow 
mg them on white hlter paper and examining under 
screened ultra violet light Only a very small per 
cent age of the Hawke s Bay seedlings render the 
paper fluorescent, whereas a large percentage of seed 
lings of other vaneties do so 

Cbacow 

Polish Academy of Science and Letters, Jan 6 -- 
Mile M Kaezydska Retarded luminescence in 
carbon dioxide The time durmg which the light per 
sists in the observation tube may reach 8 sec this 
time diminishes as the pleasure of the gas in the tube 
mcreases —A Skaptkt The charcoal ^sorption of a 
week electrolyte m saline solutions —E Kurzyniec 
Study of the system calcium bismuth From the 
thermal analysis of calcium bismuth alloys it is con¬ 
cluded that the system contains two components, 
Ca,Bij and CaBi, — K DziewoAski and L Stern- 
bach Keseeurohes on the ketones, acetyl derivatives 
of the bromonaphthaienes —W Swietoilawiki, A 
Pilt*, and F Kracxkiewicz Methods of synthesis of 
alpbomo derivatives of naphthoqumonechlonmmes — 
i SIkner Researches on the basophil conjunctive 
' m the human larynx —F Rogozidaki Expen- 
Utal ncketa Comparison of soma diets M«oduouig 
ckseta —L Sitowtki and St Range Spv optera 
^^wroMpma m the stomach of an embryo of the horse 
abcaited at seven months 
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A C«Ul 0 iru« uf TselmicAl and Bdetitiria Hooks for Bjitflneara, Cbarnlata, 
BolenitiU, Arotaltflcta, 8nr\eyoni| rtc , and StndcnU in CoUagei, Poly 
technic*, eto , pubtf*h6d by John WItey and Boo*, Inc., uf New \ork 
Pp 107 (London Cliapman and Hall, Ltd ) 

WAtaon • Hlcmtoope Becord No. 28, May Pp S4 (London W 
Wat'ton and Son*, hw ) 

Hl}(h Alumina Block* of Rotary CemenMcUn UnlnK* Pp 24 
(OUatberU Algernon Lewin CuKI* ) 

BOH Preparatloiia of Ergot Broodex and Balts of Krgotoiine). 
Fp 10 (London The Dritlah Drug Uouies, Ltd > 


Diary of Societies. 

rRWAY, Juiiii IX 

Royal AaraovoMioAL Sociarv, at 6 —Dr L. J CTomrie Note on Ur 
Chappell s Method of Second DlO’erence lotemtlon —Bertha Swlrlea 
The Absorption Ooefttetent of a Degenerate Qaa —O Gaatalnuo\o De 
Bitters Universe and the Motion of Nebultt*.. 

Royal Bocinr or Msdioime (Ophthalmology Section) (Annual General 
MeetlngX 6 —B Wolff Macular Detachment in IridocycUti* 
UAL.AOOUM 1 IOAL BooivTT or LoMDoiT (at Llonean Society), at 6 —H H 
Bloomer Note on the Anatomy of lartitiUd$nt inargincUU I^am and 
I thwaU4ui 1^—Ur F A Bchllder and J It leB. Tomlin Re¬ 
discovery of a Rare Cowry - J B. leB Tomlin Notea from the 
British Museum 1 Dates of Ckirtaln Speriea of Ikmaz and Muodtnna 
—Lt. Ool A J Peile (a) On the Kmbryonlc Badula of Mttttlina, (b) 
Note on claitiiBa UermopyfiruM Pff 

BoVAL IMVTITDTIOM OF OBSAT BBtTAlM, at 0 —Dr C Woolley 
Latest Bxcavatlona at Ur 

SATURDAY^ Jvvr 18 

Biochkmioal Socirry (at Marine Biological Station, Plymouth), at 
8 80 —Prof A. T Cameron Some Notea on the Rate of Deromi^l 
(ton of Creatine In Acid and Alkaline Bolutlona,^Dr P Haas and 
Dr T G Hll! A Preliminary Note on the Nitrogen and Fat Meta 
bollem of Sea Weeds — R. K Callow and C Fischmann The Occur 
recce of Fat-soluble Vitamins In Jjsmprtys —T F Dixon and O F 
Msrrian The Isolation of a Hydrocarbon from Urine—0 B. 
Haringbon and 6 B. Randall (a) Isolation of tl 3 A-dltodotyroalne 
from the Thyroid Gland (b) Syntheali of the d and I 8 4 dihydroxy 
phenylalanloes —Demonstmtioos —Dr W R. Atkin* Light 
keconllng Iniimment —Dr C M Yonge Permeability of Chitin — 
A D Ritchie Velocity of Pec ten Muscle — L H K Cooper Deter 
minatloD of some Chemical Constituents of Seawater —D P B ilson 
Methods of Rearing lArxsp —Q M Spoum^r Behaviour of Plankton 
Animals. "J E Smith Grading of Bottom Deposlte—H W Harvey 
Rata of Growth of Diatoma 

XtOyDAY, JrNB 16 

Royal SoaatT or Edikbuboh, at 4.80 —Prof A. H B BuUer Recent 
Advuncea lo our Knowledge of the Higher Fungi (Address)~J 
Thonson The Ionising Kmtieucy of Electronic Impacts In Air (fo 
he rtwiy hy tUlt oaly), 

ViCTouiA iHsrmrra (at Central liuildlDg* WestminsterX at 4 80 • Sir 
Ambrose Fleming Light (Pr^sidentiaL Address^ 

Brit»r PavoHOLOoioAL Socirry (Industrial Section) (at Red Lion 
Restaurant, Red Lion Square), at A —D R Wilson The Present 
Trend of Industriel Psyohology in Great Britain 
Royal GBOOBAmcAL Socinr, at 6 80 —Prof O Holtedahl The Work 
of the Norwpia in the Antarctic 

TUESDAY Juke 16 

Royal SocinTor Mmiomt, at 4 80 —Special General Meeting. 

Royal STATumoAL Socirrv (at Royal Society of ArUX at 6 16 —Prof 
O U W Sprague Major and Minor Trade Fluctuatloos 
Royai Ahthbofolooioal IwaTJTUTi, At 8 80 —MJm O Caton Thorapion 
Prehistoric Research In the Kharga Oasli 

IFBDNiCSDAr, Jumb 17 

Socirrr or Glam Tkohwoloov (at SbeffleldX at 2 
Royal MaraoRoLooicAL Socirrr, at 6 —Prof 8 Chapmin A Theory 
of Upper atnK>*pherlo Oxone —0 K M Douglas On the Relation 
between Temjferature and Praasure in the Troposphere 
Obolooioal Sooutty or Lohdoit, at 6 80 —Prof O Holtedahl Some 
General Structural Features of the Arctic and Adjacent Regions 
(LeotureX—^ A Dooglas and W J Arkell The Stratlgrapnical 
Distribution of the Oombrath II The North Baatem Area. 

Folk Lori Soli sty (at University OoUegeX'al^ 8 U Outer Some 

Orfenttl Folklore and Problems of Dissemination 

THURSDAY, Juak 18 

Royal Sooivrr, at 4 HO.—The Prealdent and others Discussion on 
Recent Advances In the Chemistry of the Vitamins 
London Matbiuatical Society (at Royal Astronomical SocietyX at 6 — 
J D Barter Canonic ExpreKalons of p Vectors — F W Bradley 
(Concerning the Mstribntlon of Primes Represented by Certain 
Quadratic and Onbio Forms —S. Ohowta and A Walfisz t On a Trl 
gonometrlc Sum —T Estennsnn On the RepreeenUtione of a 
Number u thy Bum oC Three or More Products.—D E Little wood 
O^the Clasalfloation of Algebraa. 

Royal Socurrr or !^mtRCAL MaoKuwa and Hyoxens (AbooaI General 
Meeting) (at U Chandos Street, W X at S 16 —Dr B Muir The 
Treatment of Leprosy 

YRIDAY, June 19 

Phtsical SfXjiETY (at Imperial College of Solenoe and Technology), at 
8 and at A l6 —Discussion on Audition to be opened by Dr C. B. 
Myers —B D Adrleq The Utorophonlc Action of the Cochlea in 
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Rslatlon to Theories of Hearing—Dr ft. T Beatty Auditory 
Mechanisms —Or A. W 0 Ewing High freuuenoy DeafncM —Dr, 
B O Riohardeon The Dynamical Theory of the Bar —Sir Richard 
A B Paget Audition In Mlaiton to Bpoeeb, and the Produotkm d 
Speech l&unda bjr the Human Vocal Apparnbue, by Acoustic jv 
Blectrloal Resonators, and by Musical iBstrumenta.—Dr B w\ 
Scripture The Nature of the Vowels —Or B. Meyer Hie Analyeii 
of Noises and Musical Sound*—Dr 0 V Drysdale Aeonstlo Muanr 
Ing InstrumenU.—Dr H Banister The Basis of Sound locallsatton. 
—ur A H Davi* TheMeasnrementofNolse.—Dr F Trendelenherg 
Oldectlve Measurement and Subjective Perception of Sound —Dr F 
Allen The Perception of Intensity of Sound in Normal, Depresj^, 
and Enhanced States of Aural Sensitivity —G Waatzmann ubei 
die Meesuug der Reix SchwelJe der HdrempAndungen mit Reaooana 
telcphonen —Major W B. Tucker The Localisation of Sound Derived 
from Observations of Intensity—Prof B M von Hornbosiel The 
Time Theory of Bound localisation A Re-statement. 

Royai SumsTY or Manicnni (Physical Medicine SeotionX At 6 —Special 
General Maetlng 

Royal Booiety or Mbdioins (Obstetrioa and Oynieoology SeettonX it 6 
—Prof F J Browne The Zondek Aschelm Reaction in Cborlou 
Rptthelloma —Dame Ix>ulse Mcllroy and Dr Gladys Hill Piegnanc) 
Complicated with Diabetes 

Royal BoofsrT or Medicine (Radiology Section), at 8 80 —Bpecla] 
General Meeting 

SATURDAY, June 20 

Nonni or Bmoland iNenroTE or Mining and Mecuanioal Bnoineeke, 
at 2 SO 

Royal Booiety or Mbdioihb (Orthoptedics Section) (at Oxford) 

PUBLIC LKCTURKB. 

FRIDAY, June IS 

London School or HTniENs and Tbomcal Medicine (Public Health 
Division), at 6 —Sir Thomas Legge Indowtrial Poisonings 

TUESDAY, June 16 

London Bodool or Hyoibne and Thopxcai Medicine (Publlo Health 
DivlsIonX at 6 —Sir George Buchanan International Hygiene 

iHariTUTB or Pathology and Reseaech (St Mary a Hoepftal W 2X 4t 
6—Dr B Hart The Cauaation of Neurotic Disorders 

WEDNESDAY, June 17 

PAKAfAY 8<K3iitTY (ut Roysl Institution) at 6 8D —Dp B I Mond 
Michael Faraday (Spiers Memorial 1 ectuie) 

FRIDAY, June 19 

London School or Hvoibne and Thopioal Medicini (Public Health 
Dl\i8ion), at 5 —Sir Thomaa Legge Industrial Poisoning* 

CONPIIIKNCU« 

JDKB 10 TO 18 

Soirru Baotebn Union or ScjENTiric SociETjEa (at WinchestorX 

Friday, June 12 (Geological Section), at 19.80 a h —Prof H L. Hawkins 
iMme Generalisations on the Nature, Deposition, and I^aliHmto 
logical Impllcatloni of the Chalk 

At H 46 A M —F H Edmunds The Relation of Soil and Geology of 
the Weald 

(Zoological Section) at 10 80 am —J F Marshall The Stereoscopic 
Photomicrographs of Koe«ll Insects exhibited In the Congress 
Museum 

At 11 A M.—H Main Insect Obser%ationa Underground 
At 12 —B A Martin Tlie Making of Pfarls 

AtB P M —W P D Stebbing A Motor Tour of 7600 miles from thn 
Transvaal to Western Uganda (Public Lecture) 

Sofnrdoy, Jaw* 18 (RMlonal Surrey Section X at 11 am —H J E Peake 
Arohw'ological Surveys. 

June 15 to 18 

Intkknatiun Ai Union roH the S( ientikk ls\ etrrufATroN Population 
Prow ems (at Royal Society of Arts) — The first throe morning sessions 
will be devoted to official business, and the afternoon sestlons and 
the whole of June 18 to reports and papers relating to the work of the 
Union Commission 1 (Population and Food Supply) reports on the 
first sftsrnoon, (Dommlsslon 2 (Differential Fertility) on the second 
afternoon, and Ooramlsalon 8 (Vital Statistics of Prlmltl\e Races) on 
the third afternoon Papers to be read on these afternoons and tho**^ 
for June 18 laolude studies on DlffereDtlal Fertility in Stookholm, 
the Birth rate and Popolmtton of the United States, and Vital Aspects 
of a Chinese Family Population during six hundred years, Hners) 
papers on Population Theory and Human Biology, and Experimental 
Work on Mice PopulationE 

•UMMIR MKKTINVB. 

June H to 18 

Nbwoomsn Society for the Stody or the Bietoey or Bnoinbebino and 
Technolocy (at BhefflridX 

June 17 to 19 

iNsrm'TiON or Water Bncjneeas (at Harrogate) 

Wednwtay. June IT (at Hotel MaJesttoX st laso a.m —H Frescot Hill 
Preddentlal Address. 

B. Sherman Chase Moderp Aspects of Water Purlfloatlon 
aM SarJlle Modem Dam Construotloflv ( 

Afternoon —F W Macaulay Tha ConstmctlcD bf Modem Watei 

Malna 

H A. F Hetheringtoo * Tha Sinking of Borloga 
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Progress and Prejudice, 

IR ARTHUR KEITH'S rectorial address on 
The Place of Prejudice in Modern Civiiisa- 
tion dehvered on June 6 to the students of the 
University of Aberdeen, bore challenge in its title 
and in its matter was boldly provocative He waa 
conspicuously courageous m attacking the gravest 
of the world problems of to-day—the future of 
international relations—from the point of view of 
the thorough going evolutiomst Drawing on his 
studies of racial evolution from prehistoric times 
onward, he gave it as his consideied opimon that 
race prejudice has to be given a recogmsed place 
in modern civihsation He postulated a continu¬ 
ance of tribal nvalry and competition as an essen¬ 
tial of progress in the future 

Sir Arthur’s a<ldre8S teemed with phrases which 
almost charm acquiescence by their terse epigram¬ 
matic quality “ Without competition mankmd 
can never progress , the price of progress is com¬ 
petition ", “ Race prejudice and national 

antagomsm have to be purchased, not with gold, 
but with bfe ”, “ Nature keeps her human orchard 
healthy by pruning—war is her pruning hook 
The last metaphor was not slow in moving cntioisra 
A correspondent in the press at once pointed out 
that a prumng hook removes dead and useless 
wood while war does the reverse Arboricultural 
experts may differ as to the exact function of a 
pruning hook the biologist and the demographer 
will agree as to the function of war in helping to 
preserve the equilibrium of population, environ¬ 
ment, and food supply The anthropologist, too, 
would bo at no loss for examples to show that the 
abohtiou of tribal war under white administration 
has had an adverse effect in removing chocks on an 
excessive growth of population, as m parts of South 
Afnca, or by ehminatmg the zest of life and open- 
ing the way to racial decay, as m Melanesia The 
price is undoubtedly heavy, and the results of the 
last war make it imperative that we should count 
the cost In so doing, no side of scientific argument 
may be neglectecl If Sir Xrthur Keith's dicta, 
when torn from their context, seem needlessly 
ruthless, it is a luthlessness which is due to the 
facing of facts , for Nature sacrifices the individuaj 
that the race may survive , and so in the long run 
does Society 

No one with any sense of history could have 
beheved that the War was “ a war that would end 
war '* Yet a generation hajsr grown up since 1918 
of which a considerable section believes that wax 
in future will be averted by the growth of public 
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opinion Another section, and thstt too very con¬ 
siderable and far from being entirely of the post¬ 
war generation, looks to internationalism to act as 
a preventive Not the whole of this latter group 
rests its hope on a sentimental idealism For some 
its end IS to be attained through the apphcation of 
scientific principles They would weld the peoples 
of the world into a single tnbe But what does 
this imply ? As Sir Arthur puts it, “ To obtain 
universal and perenmal peace—the price is the 
racial birthright that Nature has bestowed on 
them All peoples, black, yellow, brown, and 
white, must pool their blood In other words, mter- 
raamage and the elimination of the present dis- 
tnbution of the peoples of the earth into races 
must produce a world populated by closely related 
hybrids, so closely related, in fact, that strife, in 
theory, becomes impossible 

Passing over the undoubted fact that members 
of the same family have been known to quarrel, 
wo may point out that the facts of miscegenation 
in man are at present sufficiently obscure to 
warrant some hesitation at cross - broeding on 
such a colossal scale, especially as knowledge at 
the present moment does go so far os to suggest 
that some crosses, at least, do entail a certain 
amount of degeneration from the higher of two 
standards where there is any considerable differ¬ 
ence between the two But even granting that 
future research m such a subject, for example, 
as the distnbution of the blood groups, should 
prove competent to suggest lines upon which cross¬ 
breeding might be practised on a large scale with¬ 
out the danger of wholesale deterioration, a long 
time would have to elapse before a scientifically 
directed control would be able to regulate mornage 
as efficiently as racial prejudice has succeeded m 
bamng mamogea by state legislation in the Umted 
States of Amenca, when one of the would-be con¬ 
tracting parties can be shown to have a strain of 
colour mhented from even a remote ancestor of 
many generations back 

The colour problem is the most momentous of 
all those into which the question of race prejudice 
enters , and it is no exaggeration to say that the 
future of our civilisation depends upon its successful 
solution Clearly, however, Su* Arthur Keith had 
more directly in View the urgent problem of the 
relations which are to subsist m the nearer future 
between the nati^ of western civilisation 

Whatever may be the ideals of the internationally 
minded, it 10 impossible to evade the fact that race 
prejudice is deep seated, and that, owmg to its 
survival value, it has been, and wiU continue to be, 
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paramount As Sir Arthur phrased it, the pre- 
histone world m which man's tribal heart was 
fashioned was organised by Nature for the evolu¬ 
tion of new and better races of mankind The 
‘ tribal heart' still beats to-day It is the function¬ 
ing of the strongest instinct which has bben im¬ 
planted m man, workmg through the group of 
which each individual is a member—the instmot of 
self-preservation 

It would appear that the evolutiomst has but 
cold comfort to offer the apostle of peace who pins 
his faith to the obliteration of race prejudice 
and national antagomsms On an evolutionary 
view of human progress, the attempt to form a 
League of Nations at the present juncture m the 
world's history is a break in an ordered advance 
It departs from the hne of racial evolution and social 
development ahke We must view race not as 
static but dynamic In the conditions of human 
society the minghng of racial types produces endless 
variation The nation represents a stage m racial 
evolution in which various racial strains—for anthro¬ 
pologists are agreed that there is now no such thmg 
as a pure race—are bemg moulded so os to verge 
towards a common typey yarymg more or less 
widely in individuals, as m England, and closely 
bound by a common language and common insti¬ 
tutions 

Yet it IS evident that the world is becoming npe 
for change When we pass m review the history 
of humamty m the bght of the teaching of social 
anthropology, it becomes manifest that there is 
m social institutions a regular progression and a 
constant movement to extend the feeling of sob 
danty over an ever mcreasing range from family to 
km, from km to tribe, and so forth, vmtil wo come to 
the nation and the Empire Now we are approach¬ 
ing the battle of the greater umts For nearly a 
generation there have been movements m vanous 
parts of the world to burst the bonds of nationalism 
and to reach out to a greater umty m Fan-Turaman, 
Pan-Moslem leagues, and the like The Umop of 
Soviet Bepubhos, not content with the bounds of 
the old Russian Empire, seeks m time to embrace 
the workers of the world The League of Nations 
itself is symptomatic of this urge, but if the 
evolutionary view be nght, it asks too much at 
the present stage of human development if Sir 
Arthur Keith la correct m his view of the trend of 
racial evolution, in regarding the English sppaking 
peoples as the future custodians of peace, sq isx 
as they represent eua advance m the evolutionary 
scale, he has the support of science and of Imitiment 
ahke 
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A Theory of Money 

A Treaiiae on Money By John Ma 3 aiard Keynes 
Vol 1 The Pure Theory of Money Pp 
xvu + 363 Vol 2 The Applied Theory of 
Moneyi Pp viu + 424 (London Macmillan 
and Co , Ltd , 1930 ) 15^ net each vol 

R KEYNES’S “Treatise on Moneythe 
fruit of hiB study and reflection up to date 
on the part played by currency and credit m con¬ 
temporary civilisation, is the most important work 
on monetary theory published smce the War, 
certamly in England and probably throughout the 
world Its two volumes, entitled respectively 
The Pure Theory of Money “ and “ The Applied 
Theory of Money ”, are divided into seven books 
The first book is concerned with essential defini¬ 
tions , the second investigates what the value of 
money really means, and how its fluctuations may 
best be measured , the third and fourth books— 
which contain the heart of Mr Ke 3 aie 8’8 theory— 
deal with the factors which determine the value of 
money and the dynamics of changing price levels , 
the fifth and sixth are taken up with a study of 
the statistical and non-statistical data bearing on 
changes in the quantity of money and its velocity 
of circulation, in the volume of production and 
trade, and in the rate of investment, while the 
seventh and last book contains Mr Ke 5 me 8’8 pro¬ 
posals for the practical reforms which he would 
like to see the ultimate monetary authorities of 
the world adopt m order to achieve the objectives 
at which, in his opmion, monetary pohcy should 
aim 

To state Mr Keynes’s theory both briefly and 
accurately is impossible A techmcal subject 
demands techmcal terms whose precise definition 
cannot be short But subject to the caveat that 
almost every expression used m the quotation 
which follows requires elaboration, the kernel of 
his doctrine is that “ the pnce level of output 
depends on the level of money incomes relatively 
to eflSciency, on the volume of investment (measured 
m cost of production) relatively to saving, and on 
the * beonah * or ‘ bulhsh ’ sentiment of capitalists 
relatively to the supply of savings deposits in the 
banking system ’* (vol 2, pp 345-6) In this 
statement it is implied by Mr Keynes’s earlier 
chapters (a) that windfall profits or windfall losses 
(themselves highly complex concepts) are excluded 
from money incomes and from savings, (5) that 
investment represents real additions to the capital 
Stock ot the country or countries concerned , and 
(c) that savings deposits are true savings deposits 
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and not merely the funds labelled by banks with 
this name for various extraneous reasons , while 
(d) ‘ beanshneas ’ denotes the excess of the pubho’s 
desire to hold hquid claims to cosh rather than 
secunties which are expected to dechne in value 
over the amount of cash available for this purpose 
in the form of savings deposits, and ' bullishness ’ 
means the converse 

In at least three respects this new theory of 
money marks a distinct advance over the pnncipal 
alternative theories which have hitherto held 
the field First, it is excellent that so eminent an 
economist should have abandoned the and rigours 
of the unabated quantity theory of money and 
exposed the barrenness of the algebraic identities 
m which that theory is usually formulated In 
the second place, the emphasis placed on the im¬ 
portance of the relationship to the value of money 
between savings and investment on one hand 
and the volume of consumption and investment 
goods produced on the other, opens fertile and 
promismg avenues to fu rther in\ estigation Lastly, 
by demonstrating that modern banking plays a 
dual r61e, acting both as the suppher of current cash 
for depositors and as the purveyor of short loans 
mainly for working capital for industrial and trad¬ 
ing borrowers, the new theory straightens out an 
old confusion and throws into rehef an element 
which can and will be utilised m the course of time 
to guide and control economic activities much 
more successfully than they are guided and con¬ 
trolled to-day 

Nevertheless, Mr Keynes’s analysis as a whole 
appears to the present writer to be neither con¬ 
clusive nor satisfactory, and to him at least it 
seems to break down in several vital places 
For example, Mr Keynes claims to have proved 
that if investment exceeds or falls short of 
savings, profits or losses (in his sense) must re¬ 
spectively arise in respect of output as a whole 
At the crucial stage in his proof, however, he 
apparently abandons the analysis and formula he 
has taken pains to establish m the preceding pages, 
and tacitly introduces a new set of assumptions 
which either imply a novel (and wholly undeveloped) 
theory os to the relationship between new savings 
and deahngs m existing securities, or else boil down 
to the dootnne that additional supplies of bank 
money injected into the economic system tend to 
raise pnees, and conversely The former alterna¬ 
tive—a novel theory about savings and seouritiea 
—IS too embryomo to be susceptible of criticism 
the lattOT alternative—the addition or withdrawal 
of bank money—assumes the conclusion ui' the 
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premiseB, and is an obvious truism, but on© 
which leaves the relationship which he alleges to 
exist between investment, savmgs, and profits 
(or losses) totally unproved Although the ex¬ 
position (cf vol 1, chap 10, section (m ), and 
particularly p 145) is so inordinately obscure 
that it 18 practically impossible to arrive at Mr 
Keynes’s exact meaning, even the most sym¬ 
pathetic reader cannot escape the uncomfortable 
feelmg that one of the corner stones of the entire 
‘‘ Treatise ” is insubstantial and the underpinning 
shaky 

Similar defects appear elsewhere, especially m 
Book IV, on the dynamics of the price-level 
Here rigorous demonstration is impossible in the 
nature of things, and Mr Ko 3 me 8 is thrown back 
on the several probabihties of various alternatives 
The argument is extremely difficult to follow or 
to assess , but its upshot is a description of the 
genesis and development of a credit cycle which 
at best is ingenious and plausible but which 
can scarcely claim to be comprehensive or final 
And when Mr Keynes passes from his theoretical 
analysis to his practical conclusions, one feels that 
the reforms he proposes rest on far too uncertain 
an analytical ground work for them to be acted 
upon without much closer and more careful ex¬ 
amination by the practical men who would have to 
work them than they have yet received 

One further observation may perhaps be per¬ 
mitted Here, devoting itself to the analysis of a 
subject vital to the very well-being of modem in¬ 
dustrial civilisation, and backed, moreover, by a 
pen of superb literary skill and facility, is a mind 
as brilliant, os powerful, and os subtle os any mind 
that has ever been occupied with economic sub¬ 
jects Yet the result of its labours, prolonged over 
years, is inconclusive and in many respects dis- 
appomting Why should this be ? Can it be that 
somehow Mr Keynes, for all his gifts, has just over¬ 
looked the philosopher’s stone ? Or is it that there 
IS no philosopher’s stone at all, that the technique 
of quasi mathematical analysis breaks down when 
apphed to monetary affairs, that m its modern 
monetary studies the Cambridge school of eco¬ 
nomists, the most distinguished and honoured 
modem representative of which is before us, has 
been exploring a broad highway but a bhnd 
alley ? Mathematics, provided it is given the 
right abstractions to mampulate, has proved itself 
results to beHhe most powerful instrument of 
thought mankind has yet devised But if the 
mathemoUoal method.is to succeed, it must start 
(M with the right abstractions , and if it begins 
No. 3210, Vot 127] 


with the wrong ones, then all that emerges is a 
will o’-the wisp pseudo science such as astrology 
Can it be that modem monetary theory has started 
off with the wrong abstractions ? Or are the 
initial abstractions right enough so far as they go, 
but too fragile to support the towering fabric of 
theory which has been erected upon them ? 

By far the most interesting, freshest, and most 
instructive sections of Mr Keynes’s book are those 
m which he examines the too scanty existing facts 
which throw light on the actual movements of 
various monetary and non monetary elements in 
economic life Whatever answer different people 
may return to the questions just asked, there can 
be no doubt at all that what monetary science now 
requires is further and more intensive study of the 
facts now available, and, as Mr Keynes earnestly 
pleads, more facts supplied by bankers and others 
for economists to study Until the facts which 
are urgently needed have been supplied and ana¬ 
lysed much more thoroughly than to-day, not even 
Mr Keynes’s genius can reduce the intricacies of 
this theory to the simple and (whore possible) 
quantitative propositions which alone the common 
man can understand and utilise m the conduct of 
practical affairs Julbs Mknken 


^ Organismai ’ Conception of Development 

The Interpretation of Development and Heredity a 
Study in Biological Method ByDr E S Russell 

Pp vi+312 (Oxford Clarendon Press, Lon¬ 
don Oxford Umversity Press, 1930 ) 15^ net 

N some branches of biology the relevant data 
can be pieced together without the aid of any 
very comprehensive conception of the structure 
or potentialities of the living organism The study 
of animal development, on the other hand, con¬ 
stantly provides facts which require, for their mter- 
pretation, a definite conception of broad biological 
pnnciples The developmg embryo has potentiali¬ 
ties often only revealed m the laboratory, and not 
mfrequently it exhibits, in a striking manner, the 
subordmation of parts to the requirements of the 
organism as a whole To state that the activities of 
an orgamsm are something more than an mtegra- 
tion of the activities of all its parts, is perhaps 
a tnusm, but m Dr Russell’s pages it is the cen¬ 
tral theme of an extremely mteresting and careful 
argument which leads to the establishmenti of the 
organism as the only fundamental and valid unit 
m biology If we accept this oouolusion^ we reach 
what the author calls the * orgamsmal ’ conception 
of development, which gives us ** rules of method for 
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the itody of living thin^ and their parte without 
tmplying^ ^7 luyvterioas * action, of the whole ’ on 
those parts ” We can *' accept the sunple facts of 
observation that the organism acts as a whole and 
that tile activities of its parts axe subordinated to 
and co-operate in whatever the orgamam as a whole 
16 doing at the moment of observation It is from 
this simple and objective x>oint of view that we must 
regard the relation between the oigamsm and its 
cells and energids 

l%ie author’s position is, m a sense, impregnable 
All attempts to portray the facts of development 
against a background of physics and chemistry have 
80 far failed, whilst the conception of developmental 
organisers has done much to strengthen the attack 
on current matenalism Dr Bussell develops the 
attack with vision and with vigour He does not 
stand alone We read, with a feehng of security, 
that ** many of the necessary concepts of ‘ organis- 
mal biology ’ are m use by biologists especially of 
the older and sounder tradition ” , they only re¬ 
quire freedom from any tinge of matenalism that 
may obng to them ” Those who feel that they are 
old enough and sound enough will read Dr RusseH’s 
sentence of death on the * gene ’ without a quiver of 
regret, whilst his rejection of the analytical pnn- 
ciples which dommate the sciences of physiology 
and biochemistry will be a timely warning to irre¬ 
sponsible youth All units, except the organism 
itself, must be swept away if we are to retain an 
adequate conception of development Molecules, 
enzymes, genes, chromosomes, cells, and organs all 
play their part and all are legitimate objects of study 
by those who are not primarily interested in the 
most fundamental truths of biology they are no 
more than the individual words of a sentence—the 
real meaning of which hes outside the individual 
components Dr Russell’s argument is vigorous 
and stimulatmg , it is set forth with scholarly 
judgment 

Most biologists are probably willing to admit that 
some type of ‘ organismal ’ outlook provides a 
deeper insight into the problems of development 
than does any other theory , but it is not clear how 
this ooQviotion leads to the discovery of new facts 
Theones are ephemeral, facte remain, and it is 
as a working hypothesis that Dr Russell’s con¬ 
clusions must stand or fall In the meantime, his 
book will stimulate thought and suppress ultra- 
matenahsiio dogma, and this m itself is a very real 
lontnbution to hiol<^ 

It IS not difficult to cntficise adversely jseleoted 
passages from a work which not only defines the 
point of view of its author but also of most of the 

No 8216, Von 127] 


more eminent biologists of the past Some may 
think that the author’s conception of the ohomo- 
some theory of inhentanoe is an inadequate repre¬ 
sentation of the established facts, and it may be that 
when Dr Russell is most vigorous he is least sound 
Others may be unconvinoed that the analytical 
method is obsolete or unrebable There may even 
be some who will fail to read the first three chapters 
without a yawn Those, however, who are not un¬ 
duly prejudiced m favour of matenahsm will read 
the whole book with pletisure, and congratulate its 
author with more than usual sincerity 

J Gray 


A History of Elementary Mathematics 

Oeschichte der ElemerUar-Mathemat%k tn systema- 
tischer DarateUung mil besonderer Berdcksichtig- 
ung der Fachtuorier Von Di Johannes Tropfke 
Band 1 Rechnen Dntte, verbesserte und 
vermehrte Auflage Pp vu-f-222 (Berlin und 
Leipzig Walter de Gruyter und CJo , 1930) 
12 gold marks 

T IB a remarkable testimony to the excellence 
of this work that a third edition should have 
been called for within nine years of the issue of 
the first volume of the second edition (1921) The 
first edition, m two volumes, appeared in the years 
1902 and 1903 and contained about eight hundred 
pages The second edition was published m seven 
parts or volumes (1921-24) and ran to nearly 
thirteen hundred pages in all, the increase being 
due to the incorporation of the results of new 
researches into the history of mathematics earned 
out in the meantime The first part of the present 
edition contains 222 pages, as compared with the 
177 pages of the first part of the second edition, 
which again shows that the author has included a 
large amount of fresh matenal 
The preface to the first edition desenbed the 
plan and intention of the work There were 
previously available three volumes of the monu¬ 
mental work of Montz Cantor, the first attempt in 
recent times to concentrate m one book the vast 
matenal existing in earlier histones which had 
become antiquated (Heilbronner, Montucla, Kast- 
ner, Arneth, etc), and m a multitude of scattered 
articles dealing with separate questions But the 
great scope of Cantor’s undertaking precluded him 
from entering into great detail, and one effect of 
its pubUcation was to coll forth a number of new 
works, some of which' helped to fill up gaps, while 
others took the form of histones of separate sub- 
jects, for example, Braunmtthl’s History of Tngo- 
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nometry ” The rtnct chronological order followed 
for the most part in Cantoris work constituted a 
great difficulty m the way of the reader who wished 
to infoi m hunself on any particular point at short 
notice, since the information had to be labonously 
gathered together out of a number of different 
chapters in the book, with the help of the index 
For a reference book, therefore, which should 
enable a student to get light on this or that point 
without loss of time, a systematic arrangement 
according to subjects is infinitely preferable, and 
Tropfke s book is wntten from this point of 
view 

The seven parts of the second edition divide the 
subjects thus (1) Calculation (numeral systems, 
whole numbers and fractions, anthmetical opera 
tions etc) (2) general arithmetic (including 

algebra, logarithms, theory of numbers) , (3) pro 
portions and equations (4) plane geometry 

(5) plane trigonometry sphsenc and spherical 
trigonometry (6) analysis and analytical geo 
metiy (7) stereometry, with indices to the whole 
work arranged (a) aoconhng to names and works, 

(6) according to subjects 

As the editor explains, theie is no pretension to 
literary style the account is summary, approxi 
mating to the brevity of a lexicon the object is, 
above all things to catch the eye and make the 
salient points stand out, as it were References are 
given in the notes to the original authorities for 
the statements made the fullness of these notes 
will be gathered from the fact that there are 
1343 notes, of various lengths to 218 pages of 
text in the volume before us They are brought 
up to dates so late as 1929 and 1930 there 
are references to light years as units of distance, 
to Eddington s calculation of the diameter of the 
universe, regarded as finite under the relativity 
theory, to the latest researches into Babylonian 
and Egyptian mathematics by H Wieleitnor, O 
Neugebauer.T EnePeet, A B Choce, Kurt Vogel, 
and others to B Datta s papers on ancient Indian 
mathematics, and so oil 

There are and must be omissions We have not 
BO far traced any reference to the Russian peasant ’ 
method of multiplication (by means of duplicating 
and halving only), which in effect comes to the same 
thing ns the ancient Egyptian method In citing 
other works, the author does not always reler to 
the latest editions But, taken as a whole, the work 
itT on invaluable, nay, indispensable, N<ich8chlage- 
buck , end we look forward with lively interest to 
the appearance of the remaining parts 

T L H 


Our Bookshelf* 

Soviet Union Year Book, 1930 Compiled and 
edited by A A Santalov and Di Louis S^al 

S p vui + 670 (London George Allen and 
nwin, Ltd , 1930 ) Is 6d net 

The ‘ Soviet Union Year Bookwhich first 
appeared m 1925 as the Commefcial Year-Book 
of the Soviet Umon is a bulky and informative 
volume, concerned chiefly, as its ongm would sug¬ 
gest, with matters of commercial interest There 
are sections on the constitutional a;id pohtical 
organisation of the Umon of Socialist Soviet 
Republics and of its constituent republics , on the 
economic orgamsation and development of the 
Union, including a short notice of the Five Year 
Plan and separate sections dealing with agri¬ 
culture, mineral resources, industry, transport, 
foreign trade finance and currency, labour and 
CO ojieration There is also a legal section dealing 
only with private law 

Of most interest to readers of Nature are prob¬ 
ably the sections dealing with education and with 
health Under the former headmg we read that 
there were in 1928-20 in the USSR, 109 Workers" 
Faculties with 60,200 students, and 134 imiver 
sities with 155 300 students One would be grateful 
if subsequent issues of the ‘ Year Book " gave more 
information concerning these institutions there 
18 nothing hero concerning their orgamsation, their 
method of recruiting students, their geographical 
distribution or the subjects studied in* them In 
the same section are included the numerous 
scientific institutes that have been opened m the^ 
USSR and where research is bemg done m 
problems of applied science likely to assist the in¬ 
dustrial development of the country A list of 
these mstitutes is given and, as a sample of their 
activities, a summary of the work earned out m 
the Chemical Institute Since the summary only 
occupies a page and a half, our cunosity is aroused 
rather than satisfied 

The legal section includes an account of the 
Soviet iJmon laws on copyright, trade marks, 
mdustnal designs and patents, including the full 
text of the most important decrees and ordinances 
in the matter of patents 

Other interesting features are maps, showmff the 
new political and administrative mvisions of the 
Union and the progress of electrification a list 
of the more important periodicals pubhshed in 
the Umon, induing several technical and scien¬ 
tific ones and a Who"s Who ” of scientific 
workers The value of the ‘ Year-Book ” as a 
work of reference is increased by the presence of 
an index 

The Universe around Us By Sir James Jeans 
Second edition pp X + 363 + 24 plates (Cam¬ 
bridge At the Umversity Press, 1930 ) M 
net 

Comment on this well known book is almost a worl 
of supererogation , the remarkable popularity i1 
has attained, which shows no sign of amituig, mskei 
praise superfluous and adverse criticism futile 
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The eeoond edition shows little modification of 
the original book The size is increased by eleven 
pages, and a number of small alterations have been 
mrae, either in correction of errors of detail or as 
representing the supenonty of second thoughts to 
first The increase of mze is due mamly to a dis¬ 
cussion of three subjects, described m the preface 
as the new planet Pluto^ the rotation of the galaxy, 
aqd the apparent expansion of the universe It is 
an eloquent commentary on the present progress 
of astronomy that, in little more tnan a year, aub- 
lects of this magnitude and importance have either 
been bom or experienced developments of funda¬ 
mental character There is only one point m the 
book to which we might profitably direct attention 
The mdex includes, under the general heading 
Quotations a number of weU-known names, 
but reference to the corresponding pages often 
ihows no obvious quotation Presumably the 
reference to George Meredith in connexion with 
p 283 arises from the occurrence there, without 
inverted commas, of the isolated phrases “dusty 
inswers ” and “hot for certainties “ A ‘quota 
tion * from Matthew Arnold, assigned to p 5, eludes 
as If phrases which have passed into current com 
if the language are to bo dubbed * quotations 
there will be no end to the acknowledgments 
necessary One wonders, for example, why ‘ new 
tieavens and a new earth “ on p 331 is not ascribed 
bo St John, or even why the Psalmist is not given 
the credit for “ down to the sea ”, on p 151 The 
point 18 a small one, but it is not beneath notice 
It is a penalty of reaching a high standard of 
=^xcellence that small blemishes become unduly 
conspicuous, and this may serve as a justification 
For mentioning one of them here 

TaUU America Aerial Ej^ploratioti m the Anturctic 
and the Flight to the South Pok By Rear- 
Admiral Richard Evelyn Byrd Pp xvi -i- 422 4- 
58 plates (London 0 P Putnam’s Sons, 
1931 ) 21^1 net 

Aerial exploration has introduced a new kind of 
x>ok on polar travel The two-volume account of 
he daily routine of sledge journey and camp has 
5 one An aenal journey is so brief that there is 
ittle to say beyond comments on the behaviour 
)f the machme Admiral Byrd made several re 
narkable flights during hia year m the Antarctic 
ind discovert considerable areas of new land , yet 
he bulk of the volume is descnptive of prepara¬ 
tions for winter quarters and the journeys to and 
rom New Zealand The flight to the Pole and 
lack, which occupied nineteen hours, is desenbed 
n a single chapter 

The limitation of usefulness of aerial exploration 
8 clearly brought out in this book, and Admiral 
Byrd wisely supplemented it with ground work 
vhere possible Thus Prof Goold’s examination 
if the Queen Maud range was one of the most 
mportant aspects of the work Unfortunately, 
he new land east of Kmg Edward Land was not 
examined The expedition had its base at the Bay 
)f Whales on the Ross Earner, out of sight of land, 
M) ^at the majonty of the large complement of 
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forty-two men never got ^ glimpse of Antarctic 
lana Another innovation m Antarctic explora¬ 
tion was the daily contact by wireless with the 
outer world and the inclusion of a press corre- 
s[)ondent m the staff The book contains httle 
record of scientiflc results, which were consider¬ 
able, but has much information about flying con¬ 
ditions 

Oxydattona et reducitona Par Ren^ Wurmser 
(Les probl^mes biologiques, Vol 16 ) Pp xix + 
381 (Pans Les Presses universitaires de 
France, 1930 ) 95 francs 

Prof Wurmser has produced a really excellent 
book on oxidation and reduction, of value not only 
to those mterested m the physical and chemical 
aspects of biology but also to the general scientific 
reader as well He (ommences with the principles 
of oxidative and reductive processes as illustrated 
by changes m valency, by electron transfer, and 
diminution in fi^ energy The vanous mechan¬ 
isms of the operation of both photochemical and 
thermocheraical processes of oxidation and reduc¬ 
tion are then developed, and two chapters are de¬ 
voted to a cntical discussion of the hypotheses 
involving ‘ activation ’ of hydrogen and ‘ activa¬ 
tion ’ of oxygen respectively According to the 
author, these theories must not be regarded as 
rivals, but that processes of oxidation and reduction 
operate by one or the other mechamsm Attention 
IS then directed to the determination of oxidation, 
reduction equilibria, including not only those readily 
reversible but also those which are only partially 
reversible in systems for which the evidence for 
reversibihty is at present somewhat scanty The 
volume concludes with a discussion of experi¬ 
mental technique and a summary of the results 
obtained in the study of intracellular oxidation- 
reduction potentials The book is well written, 
m that it 18 a veritable mine of information yet 
at the same time eminently clear and readable 
The printing and binding are both superior to 
the average text-book of French origin 

E K R 

Foundations of Biology By Prof Lorande Loss 
Woodruff Fourth edition Pp xvi+501 (New 
York The Macmillan Co , 1930 ) 3 50 dollars 

This is regardetl in many universities as a standard 
text book for the student’s own reading It gives 
the zoologist the necessary essentials of botany, and 
shows an understanding of the part play^ by 
umcellular organisms The diagrams are simple 
and admirably selected, many being original Teoh- 
mcal terms are reduced to a minimum, and the 
student is helped also by an admirable glossary 
The new edition is a great improvement, and the 
more adequate discussion of many themes will 
make them simpler to the student The enlarge¬ 
ment of the section devoted to human welfare 
18 useful We ourselves are rather tired of the 
evolution of the horse , in the next edition the 
author should explain what a horse is and how it 
IS adapted to its environment, for his students will 
not know 
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Letters to the Editor. 

[The Editor doe$ not hold hwuelf retpontible for 
optntcna exprewed by h%a correapondents Ne%ther 
can he undertake to return, nor to correspond with 
the imters of, fleeted manusortpts mtendid for thts 
or any other -part of Naturb No nohee %a taken 
of anonymous oommumcattons ] 

Observatloiu on the Penetrating Radiation in 
the Antarctic* 

Obsbbvations upon the variation of intensity 
of the penetrating or oosmio radiation with latitude 
were earned out by the B A N Z Antarctic Heeearoh 
Expedition during the recent sununer cruise of the 
Dtscovery, November 1930 to March 1931 
All observations during the vovage were made by 
Mr A L Kennedy, physicist to the expedition The 
app6tratU4 employ^ was a Geiger Muller electron 
tube counter, with single-stage amphBer, relay, and 
automatically recording chromograph The tube 
counter was contamed m a Pyrex glass tube, mto which 
tungsten leads were sealed and filled with argon gas at a 
proBBure of approximately three centunetres mercury 
The tube was mounted between lead blocks m such 
a way that, except for the holes through which the 
ends of the tube projected, four inches of lead sur 
rounded the tube on every side 
The pressure of the argon was adjusted to give a 
countmg-voltage between 460 and 600 volts, and a 
senes resistance of the order of 1600 megohms con 
Bistmg of a suitably projxirtioned mixture of xylol 
and mcohol m a hermetically sealed Pyrex capillary 
gave Mtenbial ‘ kicks ’ for e€U3h discharge through 
the tiibe The whole apparatus was mounted in a 
small room on the deck of the Discovery, adjoining 
the wireless room Of six tubes made m the physics 
laboratory of the University of Adelaide, only one 
survived the voyage Fortunately, counts were ob- 
tamed on this tube over a region rangmg from Hobart 
to Adehe Land, that is, over a range of geographical 
latitude from 43® S to 68® S 

Counts were made on thirty four days dunng the 
voyage, and the total number of ‘ kicks ’ recorded 
was 28,350 m a total time of 4602 mmutes, giving an 
average rate of 6 3 * kicks ’ per mmute Except on 
two occasions, when values of 7 6 and 7 2 were 
obtained, the variations from this mean are of the 
order due to probabdity vanations, and both these 
high values occurred early m the voyage with values 
of a ‘ counting voltage ’ higher than was usual The 
coimts for the two stations nearest to the magnetic 
pole, with the ship stationaiy off Adehe Land, show 
values of 6 9 per mmute and 6 3 per mmute There 
18 thus no dehnite indication of vanation with mag 
uetio latitude 

Unfortunately, an overcast state of the sky was so 
general that no attempt at a correlation of electron 
counts with auroral intensity is possible On the one 
occasion on which the log book records the occurrence 
of a brilhant aurora, the count was, however, un¬ 
usually low (6 6 per mmute) 

The mean value (0 3 per mmute) of all coimts on 
the voyage is identic^ withm the limits of experi¬ 
mented error with the value (6 1) obtamed for a 
count of four hourt m the physics laboratory of tlw 
University of Adelaide 

The reenilt of the observations thus tends to conBrm 
those <ai Bdtbe and^ohlhdrster m the North Atlantic 
(kmdly communicated m a letter from Dr B6the), 
of Gorlm at Abisko, and of MiUikan at ChurohiU m 
Canada, m showmg that the mtensity of the penetrat¬ 
ing radiation does hot vary to any considerable 
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extent with magnetic latitude evm within 250 inilsa 
of a magnetic pole 

The accuracy of the observations probably does 
not exceed ten per cent at best, but it should be 
noted that they were taken in circumstaAoee of 
exceptional difficulty, illustrated by the followixw 
extracts from the log-book ** Roll 40®,** “ Stopped 
Radio transmission started" ** Very big sesa, 

stormy, roUmg heavily , bottle toUm on to 
instrument, puttmg it temporarily out of action.** 
Difficulties with regard to temperature, which 
affects the voltage of the H T battery, and humidity, 
which affects the msulation, were also formidable 
The former could not be controlled, but the latter 
was successfully oovmtered by using sulphur as an 
insulatmg material and by surrounding the end of 
the Pyrex tube with a sleeve contammg phosphoric 
anhydride 

The preliminary work of adjusting gas pressure m 
the counting tube, determinmg the counting-voltage, 
etc , was earned out by Mr Ihffe, of the kMS. of ^e 
physics laboratory Kebr Grant 

University of Adelaide, 

May 8 


The Nuclear Moments of Giesium, Rubidium, 
and Indium 

In my work ^ on the hyperflne structure of the hnes 
of the pnncipal senes of csesium, 1 suggested that J was 
the value of the quantum nurnoer of the rota 
tion of the nucleus , but I pomted out that it might 
well be higher, it being impossible to determme it with 
certamty owing to the hyperfine structure of the 
F levels bemg too fine to resolve In the meantime 
Schuler * has shown that the value of nuclear quan 
turn number can be determmed qmte simply from the 
intensity ratio of the components of the hyperfine 
structure doublets In csesium the two oomplonenta 
are of very nearly equal mtensity , bo that the value of 
% must be high it may well be 9/2, or perhaps higher , 
m order to find the exact value, expenments are wmg 
ma<le to determine very accurately the mtensity ratio 
of the comixments 

I have also exanuned the structure of the hnes 
liS’j - 3 and IS^ - 3 of rubidium These pos- 
eess a doublet structure with a separation of about 
0 1 cm , but the mtensity ratio of the two com 
ponenta is about 2 1, this corresponds to a value of 
1/2 or 3/2 for i , the v^ues of the mtensity ratio bemg 
respectively 3 1 and 6 3 for these two values The 
structure is probably affected to some extent by the 
isotope of higher atomic weight, but as this is only 
present to the extent of about 26 per cent, the value 
of f for the pnncipal isotope must still remain withm 
the limits given 

The value of % for mdium » is given as one, this is 
almost certamly too low It was calculated by 
Ooudsmid*8 cosme law * from the separations of tWo 
very close levels The ratio of these separations was 
found to be 0 072 :k 006 0 045 ± 006, that is some 
value between 2 1 and 13 1 The corresponding 
value of ^ IS between 1 and 7/2, if these limits of 
experimental accuracy are taken mto consideration 
But here again additional evidence is given by con 
sideration of the mtensity ratios of the fine strucinire 
components , this corresponds to a hi^ value of % 
It IS therefore to be assumed that the upper limit of 
the range of values found by the oosme law, namely, 
7/2, IS tne more probable 

The experimental results are of course in no way 
affected by this revised theoretical iz^rpretation. 

Qoudsmid has suggested that my experunental 
results for the hjrperflne structure of nwum sie 
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m tlMy do not agree with soizie resulta oh- 
tained hjrMoLennan.* A careful study of both works 
on the subject shows that the difEerenoe between 
MoI«cpnap*g reeulte and mine is just what is to be 
expeoted, if the lower resohong power with which 
MoLesman worked u taken into oonsideratiom The 
Ime 4101» I found to poasees four components with 
separaUoxls 0-000, 0 281, 0 380, and 0 668 cm now 
the component at 0 380 cm is weak and very close 
to the component at 0 281 cm ; consequently, ex¬ 
cept with very fine Imes and high resoling power, 
it oould not be observed and the Ime would appear to 
possess only three components, as McLennan ooMrved 
Similarly, in the case of the Ime 4611,1 observe four 
components, while McLennan only observed two, 
now the separations of the four components are 0 000, 
0 046, 0 204, and 0 276 cm here the components 
at 0 000 and 0 276 cm are weak and very close to 
the strong components at 0 045 and 0 204 cm , so 
that except with the highest resolution they escape 
detection and the Ime appears to be a doublet, which 
18 mst what McLennan observed 

m order to see the full structure of the Imes, it is 
necessary to work with a resolving power of at least 
500,000 , this 1 achieved by using a reflecting echelon 
grating with a resolving power oi about 800,000 and 
a light source which operated at the very low tempera¬ 
ture of about 80° C With any less adequate means 
it 18 quite impossible to observe the smaller separa 
tions D A Jackson 

Clarendon Laboratory, 

Oxford 

1 Proo Roy 5o0,A,vol 121 1928 

• ZHt, /Or Phyi , vq[ 87 1981 

• Proe Roy Soc , A, vol 128 , 1930 

• Xtot fRr Phvi . vol 47, p 176 , 1023 

• Free Roy Roe , A, vol 128 , 1980 


Effect of Fungi upon the Strength of Timber 

Thb fact that fungal decay considerably lowers the 
strength of timber has long been familiar to all who 
employ this material for structural punioses, but 
practically no information has been available as to 
the cuitual amount of damage caused m any specific 
wood at vanouB stages of decay Recently it has 
been shown that almost imperceptible decay may 
pender Sitka spruce timber unsuitable for use where 
lugh mechanical strength is required An mvestigation 
earned out at Prmces Risborough W the Forest 
Products Research Laboratory of the Department of 
Scientific and Industnal Resei^h has now taken the 
matter a step further The rate of loss of mechanical 
strength m ^ecee of timber exposed to the attack of 
a fungus growing m pure evdturo, with the chemical 
and other changes taking place in the wood, have been 
accurately followed 

The timber used m these expenments was Sitka 
spruce, one which is unusually homogeneous and 
therefore suitable for the mechanical testing and 
anal 3 r 8 is of small samples , it is also a wood frequently 
used m structures such as aeroplanes where any 
detenoration of its strength may he a senous matter 
Previous work at the Laboratory has shown that this 
tunber in oertam circumstances is very susceptible to 
decay, end the fungus Trametes eertalts, ohiefiy 
respoz;siDle for the development of braehness m it, 
has been studiedv^ 

A laige number of small, carefully selected test 
pieces were inoculated with cultures of TrarMea 
aimatiR actively growing upon agar medium m culture 
fiasks in iidiieh a high humidity was maintamed 

A number of test pieces were removed from the 
cultures after periods of exposure to the fungus 
varying frpm one to ten weeks, and tested for Strength 
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upon apparatus specially designed for the purpose; 
while at the same tune matched control pieces, whioh 
had been kept sterile, were tested The progressive 
loss in weight and ohemioal change by the fungus were 
also determmed, and these results were correlated wi^ 
the strength figures Sections were out from oertam 
of the test pieces and examined raiorosoopioally. 

Two sets of experiments were earned out cuid the 
results will shortly be published as a Forest Products 
Research Bulletin In eaoh senes there was an ex¬ 
tremely rapid fall in the strength values , after only 
two weeks m the second experiment the average value 
for the stren^h of the pieces had fallen to about 
80 per cent of that of the normal sound pieces, and 
afterwards the mechamced strength oontmuod to fall 
rapidly until after ten weeks lees than 20 per cent 
remamed 

This loss m strength oould be closely correlated 
with the chemical changes brought ol^ut by the 
fungus The curve for the change m alkali solubility 
* shadowed ’ quite closely the curve for the strength 
values It IS of mteresb, however, to note that loss 
m weight of the specimens did not become sigmficant 
until several weeks after the strength of the timber 
had begun to fall The morease in alkali solubility 
of the wood substance preceded the loss m weight 
caused by the respiration of the fungus 
Examination of the sections of the test pieces 
showed that the hyphae of the fungus rapidly per¬ 
meated the blocks and penetrated the cell walls, but 
the amount of meohamcal damage caused by the 
formation of small bore holes could not be considered 
as the chief factor responsible for lowenng the strength 
of the wood, which should rather bo looked for m the 
chemical changes m the material of the cell walls 
brought about by the fungus 

W P K Findlay 
Forest Products Research Laboratory, 

Princes Risborough, Bucks, 

May 18 

» ForeH Produrtt Renarch BuUetin 4 K 8t G Carti^ht. * A 
D«cay of Sitka Spruce cawed bv Troinetes oervxlu “ (LondoD SUU 
HUtlouery Oflloe ) 


An Unusual Solar Halo Complex 

An unusual halo complex was observed at Saska¬ 
toon, Canada, on April 16 between 8 20 A m and 
9 16 A M , 106th meridian time Its appearance when 
the altitude of the sun was about 36" is shown in 
the accompanying diagram {Fig I) The significance 
of the various letters is os follows horizon , 

Z, zenith, sun, oa, halo of 22°, ec', parhelia of the 
halo of 22° , cc, c', upper and lower tangent arcs of 
the halo of 22° , 666, portions of the halo of 46°, 
d, arc tangent to the halo of 46° , mm, parhelio circle, 
parhelia of 90° , W', paiheliaof 120°, 6, anthelioii, 
8a\ narrow angle oblique arcs of the anthelion, rr', 
apparently portions of wide angle obluiue arcs of the 
anthelion , Qg\ apparently secondary parhelia of the 
parhelia of 22° , /, arc vertically above, and concave 
towards the sun Coloured halos and arcs are shown 
by a solid and a dotted line, the latter mdioating the 
blue Bide of the halo 

Features which are wortb noting in this halo com 
plex are (1) the colour of the oblique arcs r, r', and 
(2) the arcs/ and d When the arcs r, r* were observed 
first they were so famt that it was impossible to be 
certain of their colour, but shortly before the dis 
appearance of the halo they brightened to such an 
extent that the red colour on the lude next the horizon 
was very noticeable The ends of the arc / appeared 
to merge mto the upper horizontal arc cc, end the 
region enclosed by the two was much brighter than 
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tho surrounding sky This arc appeared to have its 
centre at the sun, and was seiiarated from the halo 
of 22^ by an angular distance of about 3° Its position 
with respect to the halo of 22° did not appear to 
change with time, although the intensity of tne light 
from it decreased more quickly then than that from 
other parts of the halo The arc d was not noticed 



until several minutes before the disappoaiance of the 
halo, when it appeaml as a short, brightly coloure<l 
arc, curved towards the zenith 

Although halos are an infrequent occurrence in 
western Canada, halos of varying degrees of complexity 
were seen almost daily during the second and third 
weeks of April During this period of time there were 
two largo dust storms, and it is suggested that small 
dust particles, earned to the level of the cirrus clouds, 
may nave seive<i as nuclei for the formation of ice 
crystals 

B W CUBRIK 

University of tSoskatohewan 
Saskatoon, Sask 


Arabic Source of Zadith’s Tabula Chemlca*’ 

Thb basal texts of the alchemical knowled^ of the 
Middle Ages m Europe are the “ Turba Fhiloso- 
phorum ” and the “Tabula Cliemica “ of Senior 
Zadith, son of Hamuel, but although both of them 
are obviously denyed from Arabic sources, tho latter 
have not hitherto been traced Some twenty-five 
years ago an Arabic manusenpt containing three of 
the works—two m verse ami the other in prose—of 
the tenth centurj"^chemi8t Muhammad bin Umail 
came into our possession from Lucknow, and the work 
in prose, entitled “ Al-M&'al WaraqI wa-1 Ar^ an- 
Najmlyah “ (“Silvery ^ater and Starry Earth “), was 
cursonly escanuned, as—being largely a compendium 
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of quotations from older alohenucal wnters—it seemed 
hkdy to throw some light on a similar work (the 
“Shaw&hid*’) of the well-known authonty on al¬ 
chemy, Muheuxunad bin Zakarlya ar-RAzl, who died 
in A D 925 As, however, no connexion oould at the 
time be established between the two works, and the 
Indian text was somewhat defective, the manusenpt 
was put on one aide until its collation with other 
manusonpts of the same work could be made 

This was not found possible until 1925, when the 
grant of a research scholarship by the Government 
of Bengal to Maulvi Turftb ‘All enabled the work of 
collating the Indian text with photostat copies of two 
other manusonpts—one at Pans and the other at 
Leningrad—to be taken up It was then noticed Iw 
one of us (H E S , while on leave m England in 1927) 
that the contents of the “ Mft’al-WaraqI “ were very 
similar to the treatise of Senior Zadith, and compan- 
son of the Latin text in vol vi of Zetzner‘8 “ Theatrum 
Chemicum “ (Strasbourg, 1659) showed not only the 
identity of the two texts, Latin and the first half of 
the Arabic, but also that both were a commentary 
on one of the poems contained m the Lucknow manu¬ 
script. and, partially, also m the treatise of Senior 
The name of this poem is “ Ris&latu ah Shams ila l- 
HilAli which appears in the Latin under the hteral 
translation “ Epistola Sobs ad Lunam Crescentem “ 
A jKirtion of the Latin translation of the “ M&*al 
WaraqI “ was also found to be included in the com 
{lendium of alchemical treatisos known as “ Artis 
Aurifene <]uam chemiam vocant ” (1693 e<l , pp 246- 
266) undei the incorrect title “ Hosinus ad Euthiciam“ 
This last named volume includes two versions of the 
“Turba Philosophonim ”, and it was next noticed 
that the latter work includes at least three passages 
that are to be found in the “ M&'al WaraqI “ Finally 
it was discovered that not only had the author of the 
“ MA’al WaraqI “ drawn some of his materials from 
both Ar K&zl’s “ Shaw&liid “ and another treatise by 
Ar-R&zi’s immediate predecessor, Mahr&rls, but also 
that the fourteenth century treatise of the Arabic 
alchemist al Trftql, “ KitAb al ‘llm al Miiktasab fl 
Zira*at adh-Dhahab “ (edited and translated by Dr 
E J Holmyard m I923)» was largely beised on the 
“ Mfi’al WaraqI “ 

A paper on the subject (which will include both 
Maulvi Tur&b ‘All’s recension of the Arabic text 
as well as an edition of Senior Zadith’s “ Tabula 
Chemica ’’) is now being published in the Memoirs of 
the Aaxaixc Society of Bengal^ and an account of the 
recent discoveries, which throw much light on the 
history of chemistry, will be given at wie Second 
International Congress of the History of Science and 
Technology that will be held at South Kensington at 
the end of J une 

H E Staplkton 

Wnters’ Buildings, Calcutta 

M Hidayat Husain 

Calcutta Madrasah, 

April 14 


Two Modifications Of Liquid Carbon Disulphide 

The data of H Isnardi ^ show that the dieleotno 
constant of carbon disulphide undergoes ai, the 
temperature of - 90° a sudden change This 
phenomenon appears at a considerably higher tem¬ 
perature than the freezing pomt of carbon disulphide 
( - 112°), it is thus simuar to ethyl ether ^On the 
basis of our work on ethyl ether we may thc^fore 
suppose that the carbon disulphide un^rgoes at 
- C a transformation from one liquid modmoation 
mto another one 

To confirm this assumption, we have made a study 
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the heating curve of carefully choznioally purified 
larbon dieulpmde The apparatus used in this study 
Kras the same as that used previously for ethyl ether 
Udd nitrobenaene * Carbon disulphide was cooled to 
91 temperature - 93® , we then observed the change 
vnth time of the gradually moi'eaemg temperature of 
bhe substance, which was isolated from external 
thermic influences The observations of temperature 
were made in intervals of 10 sec The observations, 
repeated five times, have shown that at - 90 03® there 
appears a distmct break on the heating curve (see the 
part AB of the curve on the accompanying graph, 
Fig 1) Both parts of the curve, above and below 
AB^ ore to a high degree of approximation straight 
lines, making appreciably equal angles with the axis 
of time This shows that the specific heat of ccu'bon 
disulphide does not undergo an appreciable change 



at the transformation point Measuiement of the 
value of the refractive mdox as a function of tern 
perature shows also a break at this point 

It should be mentioned that the existence of two 
different liquid modifications of carbon disulphide 
(ould be distinctly obseived dimng the cooling of the 
substance, because the two modifications do not mix 
together and so a sharj) dividing line can be seen 
This dividing Ime between the two liquid mollifications 
can also bo sharply seen during the slow heating of 
carbon disulphide This pheuoraeiioii depends, of 
course, on the sharp change of the refractive uuiex 
The heat of transformation, estimated roughly from 
the heating curve, is for carbon disulphide about 
0 04 cal /gr , for ethyl ether 0 07 cal /gr , for niti*o 
benzene 0 14 cal /gr All these values are of the order 
of the heat of transformation of helium I into 
helium II ® 

The phenomenon leported m the present com 
mnnication is the third case obseived by us of the 
existence of two different liquid modifications of an 
organic substance 

M WOLFKE 
J Mazur 

Physical Laboratory, lochnical Institute, 

Warsaw, April 19 
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Bridges' Canic Balance Theory of Sex 
Determination 

In Bridges* table of sox indices,' m connexion with 
balanced mtersexuality m Drosophila, the fact that 
the female mtersex is a tnpio IV and the male mter 
aex a diplo IV is not expressed The chromosomal 
difference between the two is not allowed for m the 
calculation of the senes of sex mdices Smee the 
addition of a IV chromosome to the male Intersex 
<!ihromosome relation converts it mto a femalemtersex, 
the rv ohrmnosome'must have a net female tendency 
similar to that of the X cuvd different from th&t of the 
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other autoAomes ” The following modification is, 
therefore, suggested 

X and IV represent the totality of female determmmg 
genes 

II and III represent the totality of male determining 
genes 

The addition of one IV chromosome to the chromo¬ 
somal complex of the male tnteraex coiuerts it mto a 
Jemale irUeraer On the other hand, the addition of 
an X chromosome to the male complex converts the 
male mto a female The efficiency of the female 
deterraming genes on bhe IV chromosome must con 
sequently be very much less than those on the 
X chromosome 

Assigning arbitrary values to the efficiencies of the 
two mteractmg components, male on the autosomes 
II and III, and female on chromosomes X and IV, 
the subioined senes of sex mdices is obtained 

Let the efficiency of the female iletermming genes 
on the X chromosome be represented by 100 —that 
on the IV chromosome by 10=/', and the efficiency 
of the male determining genes on II and 111 chromo¬ 
somes be represented by 100 = A/ 


( hromoHOinr 
Relation 

(itne (letennin 
ins Relation 

8o\ Ijjje 

Sex 

Index 

3X 2A 

3/+ 2M 

super female 

1 60 

4X 4A 

4f^ 4f 4M 

4N fonnale 

1 10 

3X 3A 

3/+ if iM 

3N female 

1 10 

2X 2A 

2/^2/' 2A/ 

2N female 

1 10 

IX lA 

J/fl/' \M 

IN female 

1 10 

2X 3A 

2/+ 3/' 3M 

female mtersex 

0 77 

2X U(-IV) 

2/+2/' 3A/ 

male mtersox 

0 73 

IX 2\ 

f\-2f 2M 

male 

0 60 

IX 3A 


Hujier male 

0 43 


This table represents more accurately the genotypic 
diffeiences of the various sex types, more ewpeoially 
the difference between the male and female mtersexes, 
and can be applied to Bridges’ suggestion that ‘ by 
variation m the number of IV chromosomes, it is 
possible to have a fringe of mmoi sex types about each 
of the major types of sox difference ” 

H ZWARENSTFIN 

Department of Physiology, 

University of Ca|)e Town 
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Forestry Research in Great Britain 

The corresjiondence in Nati he and the leading 
article on “ Forestry Research m Great Britain ” in 
the issue foi May 16 lay stress on certain points 
which nee<i to be emphasisotl It api>ears, however, 
that an even wider view of the problems must be 
taken if we are to make the most of our opportunities 
and of oui obligations Every schoolboy knows 
about the struggle for existence, the survival of the 
fittest, and similar phrases, but it is rare to meet a 
forester who has been trained to pay attention to the 
analysis of the factors as they occur eitlier m natural 
wootllandfl or in plantations This is not surpnsmg, 
for intensive research m fundamental problems has 
been almost completely neglected m Great Britain 
Some attention has been paid to a few obvious dis¬ 
eases, but the results are almost negligible compared 
with what 18 known about fungal attack when timber 
has been worked, though these are often part of the 
same problems and jjhould be treated as such 

The fungus root (mycorrhiza) of trees is equally a 
subject which should be investigated seriously Little 
or nothing has been done in Bn tarn, and no one has 
b^n wholly engaged in its study It does not seem 
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to have been realiaed generally that casual identifica¬ 
tions of woodland fungi presumed to be operative are 
worthless , and moreover, that these fungi when they 
are not concerned with myoorrhizal roots have, 
nevertheless, an influence on the fertility of the soil, 
for the mycelium ramifies amongst leaves and obtains 
Its nutriment from them 

The work that other fungi aooomphi^ in the soil 
IS also a matter for research , it is certain that they 
are as im^rtant as beustena, but I know of no work 
on them here or elsewhere 

The conditions overseen in natunJ forests are dis¬ 
turbing, when one considers both exploitation and 
replanting On the last visit of the British Associa 
tion to AxncA 1 was told that it was of no use my going 
to a certain forest if 1 wanted to collect fungi, 1 was 
repaid for my scepticism by the two best collecting 
days m twenty years’ experience 

1 have direct^ attention to the major activities of 
a single group of orgamsms, but even less is known 
about the more Indirect ones of other cryptogams 
We need still to keep oats and clover m mind 

With BO many research problems crying out for at¬ 
tention, and the Brecklana area within easy distance, 
it would seem that the Cambridge Forestry School 
might be saved from the fate which threatens it 
We have followed the German school more or less 
blindly and we should be unwise now merely to follow 
the Swedish school Darwui first clearly pointed out 
the interplay between different orgamsms, and this 
pnnciple applied with modem ecological methods of 
research womd lead to the practical re8i|lta by which 
the forester must, in the end, judge them 

J Ramsbottom 

British Museum (Natural History) 


The 1/Ow Altitude Aurora of Nov 16, 1939 

In Natubb of May 2, p. 663, Dr G C Simpson has 
compared the observation of an aurora m Abisko on 
Nov 16, 1929, mentioned by me m Natukb of Apnl 
11, 1931, with em observation of an aurora made by 
him twenty seven years ago After a description of 
the last mentioned aurora, he arrives at the followmg 
conclusion “ It is clear that these two experiences 
were practically identical, and there otm be little 
doubt that what Mr Corlm considered to be the 
thicker parts m the ojoud covering were really breaks 
in the cloud through which the dark sky could be 
seen” 

There are, however, two important differences m 
the observations mentioned, which show that this 
conclusion cannot be valid, namely—(1) during the 
observation at Abisko the cloudy structure of both the 
thinner and the thicker strata could be easily seen, so 
that there is no doubt at all that they were clouds 
and not ” the dark sky ” m addition, some few real 
breaks m the clouds elsewhere showed that the \m 
covered sky was light blue owmg to the moonshme , 
(2) the auroral ray observed at Abisko was apparently 
equally mtense m front of both the thinner and the 
thicker strata with rather sharp limits, whereas the 
aurora observed by Dr Simpson showed “ bnght 
and dark patches owing to the clouds ” Theremre 
the auroral ray at Abisko on Nov 16, 1929, was either 
m front of the clouds or was far above the clouds, but 
had a greater mt^msity tluui the full moon 

Auroras brighter than the full moon may possibly 
occur on rare oocasiona An extremely bright aurora 
of possibly so Iwh mtensity was, for example, ob¬ 
served on Jan 4 ; 1930, 3h 30« G M T , by the care¬ 
taker of the tourist station at Abisko, who awoke 
froin his sleep and first thought that the tourist 
sta^n was bnmmg, «but found that an aurora of 
extraordinary mtensity was flashing all over the sky* 
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Therefore, 1 have not been ' convinced ’ that the 
auroral ray on Nov* 16, 1929, was realty h^Aavr the 
clouds, but after reading later Mr OmnminyV ob¬ 
servation of a low altitude aurora m Norwood, Canada, 
on the same day Jan 17,1981), 1 now find it 

more probable that a low altitude aurora (being thus a 
planetary phenomenon) realty occurred pn that 
both at Abisko and at Norwood than that we ihould 
have by chance the same ounous ^ illusion ’ on the 
same day at places so far apart 

Axbei Coblin* 

The Observatory, Lund, 

May 23 _ 


The Inheritance by a Leafhopper of the Ability 
to Transmit a Plant Virus 
Leaxhofpkbs of the species Ctoadukna {Baldutka) 
mbtla Naude, after feeding upon plant affected 

with the virus disease kngvm as * ittreok^, will usually 
transfer this disease to eJl healthy maize plants upon 
which they may subsequently feed In the course 
of studies of the virus transmission by this species 
of insect, however, I have frequently encountered 
mdividua^ which failed to transfer the virus under 
conditions normally favourable to this process Re 
peateil tests of these individuals, after further penods 
of feeding upon diseased plants, led me to believe 
that they were incapable imder the expenmental con¬ 
ditions, of acting as vectors of this virus 

I have recently studied the mhentanoe by this 
insect of the ability to transmit the streak virus by 
breeding successive generations from parents selected 
for this character In this way I have obtained races 
which breed true for the character selected Thus 
certain races, which may oonvemently be called the 
‘ active ’ races, consist of hoppers, every mdividual of 
which will mvanably transfer the streak virus under 
suitable conditions Gn the other hand, ‘ inactive * 
races have been raised m which every individual is 
incapable of transfemng the virus 1 have failed to 
find any morphological difference between the hoppers 
of these several races 

In the course of this pure line breeding it became 
clear that the character of ‘ activity ’ Shaved in 
mhentemce as dominant to the character of ’ in¬ 
activity ’ Later study of crosses between the two 
pure-breeding races confirmed this conclusion and, 
furthermore, showed that the character was hnked with 
sex Thus the cross, active x inactive 9 > gftve an 
Fi progeny of inactive <J and active 9 9 

generation, active and mactive hoppers appeared 
m approximately equal numbers in each sex The 
reciprocal cross, inactive ^ x active 9 ► gbve an en¬ 
tirely active Fi offspring, and segregation iiji the 
generation into active and inactive m {qiproxT 
mately equal numbers, and only active 9 9 

Th^ results conform with the well-known Droso 
phtla type of sex-hnked inhentanoe 

H H Stobey 

East African Agricultural Research Station, 

Amani, Tanganyika Territory, 

Apnf 22 

Molecular Ckimbinatlon of Alipliatlc Iodides. 
The bmaiy system hexadecyl iodide (m p t3 3^)* 
ootadecyl iodide (mp 32 9^) has a euteotie point 
(19 3^) and a non-congruent melting point (22 3'’), 
ihowmg the existence of a compound of one motooule 
of each iodide This appears to be the first axapiple 
of combination of alkyl halides a 

J 0. 

The Dyson Perrins Laboratory, 

University of Oxford, 

June 9* '* 
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Fourth Centenary of the College de France. 


AMONG the great educational institutions of 
Pans the Collie de France, founded by 
Francis I in 1530 os the College Royal, is one of the 
oldest and most famous, and tms week (June 18-20) 
is celebrating the four hundredth anmversary of its 
foundation The celebrations commenced with 
receptions in the College itself and at the Hotel de 
Ville , on June 19 there was a gathering in the great 
amphitheatre of the Sorbonne, presided over bjy^ the 
President of the Repubhc , and on June 20 a visit is 
to be paid to the ch&teau of Francis I at Fontaine¬ 
bleau, and a gala performance will take place at the 
The&tre Fran^ais Dunng the forenoons of June 
IS and 19 there are to be conferences m the College 
de France, when discourses on the development of 
the various sciences are being delivered by MM 
Sylvain Lovi, H Vincent, Paul Langevin, and 
Edmond Faral, whde in the Biblioth6que Nationale 
an exhibition has been ananged recalling the work 
of the men who have addo<l lustre to the name of 
the College 

Francis I has been described as a prince of 
excellent abilities, kindly disjxisition, rash and 
generous, but licentious and without principles 
Like many others, his reign, which began in 1515 
and ended m 1547, was marked by long wars and 
much persecution Yet it was also marked by an 
increasing interest in bterature and art, and Francis 
IS remembered as the protector of Rabelais, the 
patron of Ijeonardo da Vinci, and the friend of 
Erasmus His age was that of the Reformation, 
the age of Luther and Calvin, which was likewise 
the age of Michelangelo, of Durer, of Copermeus, of 
Vesahus, of Paracelsus, and of Georg Agricola The 
sack of Constantinople in 1453 had made the 
tiensures of the ancient world available for all 
mankind, learning in all its branches had received 
new impetus, and the founding by Francis I of the 
College do France was but one outcome of a 
momentous movement Inaugurated under the 
most promising auspices, free from clerical restraint, 
and devote to all branches of knowledge, the 
College, like many similar institutions, has passed 
through periods of stagnation, and at one time its 
chairs were bestowed by mirusters on their family 
doctors or tutors to serve as pensions, but during 
the later part of the eighteenth century it was re¬ 
constituted, and it lias ever since played a con¬ 
spicuous part in the intellectual life of Pans When 
founded m 1630 the lectures were given m different 
colleges, but the present building near the Sorbonne 
was commenced m 1610 and was completed about 
1778 Beanng events doorway the inscription Docei 
Omnia ^ the Collie to day possesses more than forty 
chairs, and all its lectures are pubhc and free 

Not the least interesting feature of the College 
18 its collection of busts and memorials which help 
to recall its history Though some of its professors 
have left behind them little but their names, there 
have been many who by their writings, their dis¬ 
courses, their researches or discoveries, have added 
vastly to the spread and increase of knowledge The 
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first professor of mathematics, chosen by Francis 
himself, was Oronce Fine (1494-1555), the author 
of thirty one works and the constructor of models 
which were still ui existence at the time of the 
Revolution Another mathematician was a far 
more famous man, Pierre de la Ramee (1616-1572), 
better known as Ramus, who fell a \ictim to the 
massacre of St Bartliolomew His works on arith¬ 
metic, geometry, and algohrawere the standard text¬ 
books, and he was as distinguished as a philosopher 
as he was as a mathematician Among his pupils was 
the almost forgotten Jean Pena, who translated 
Euclid’s “ Oatoptnea but who diefl at the age of 
thirty Roherval {1602-1675),the opponent of some 
of the views of Descaitea and the supporter of those 
of CojK-rnicus, became professor of mathematics in 
the college m 1632,and m 1645 Gassendi (1592-1656) 
was made one of his colleagues Picard (1620-1683), 
the astronomer, was first the assistant and then the 
successor of Gassendi, while a successor of Rober- 
val’s was La Hire (1640 1718) To Picard and La 
Hire belongs the credit of being the first to use the 
newly built Pans observatory for regular observa¬ 
tions, and together thej weio employed by Colbert 
on the construction of a map of Franco Duhamel 
(1624 1706), the first secretary to the Academy 
of Sciences, Sauveur (1653-1716), the partly deaf 
founder of the science of acoustics , and the mathe¬ 
matician Vangiion (1654r 1732), whoso “Projet d’une 
nouvcllo m^camque ” appeared the same year as 
Newton’s Pnucipia were all associated with 
the College at the end of the seventeenth or the 
begummg of the eighteenth century 

It was soon after this that the fortunes of the 
Collie sank then' lowest ebb, when no one spoke 
of it, and its posts were bestowed as pensions 
Under Louis XV the tide turned , orders were 
ihsuckI for Its reorgamsation, and through Dehsle, 
Lulande, and others its halls again became a centre 
of attraction Dehsle (1688-1768), the fnond of 
Newton and Halley, had sj^ent twenty years m 
Russia before he became a profej^sor at the (Joll^ge 
de France , and Lalande (1732-1807), his successor, 
had likewise spent a short time at Berlin As 
anxious to call public attention to himself os to 
astronomy, Lalande became the most popular 
exponent of science of his day, and he stands in the 
first rank as a professor and a writer Succeeding 
Dehsle in 1762, he held a chair at the (kill^ge de 
France for nearly forty six years One of Lalande's 
best known contemporaries was Darcet (1725-1801), 
a chemist known for his study of the manufacture 
of pottery With Monge he was one of the earhest 
explorers of the Pyrenees, and his lecture in 1776 
on his experiences was the first evei delivered at the 
College of Science in the French instead of the Latin 
language 

Suiviving the Revolution almost unchanged, the 
College de France, under the Napoleonic era. like 
the fnstitut, the ficole Poly technique, the Ecole 
Normalo, and the Jardin des Plantes, became one 
of the scenes of the activities of the brilliant group 
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of men of science which made that era so memorable 
in the history of science Never before or smce, 
perhaps, has there been gathered together m one 
city so many of the world’s greatest oontnbutors 
to the a<ivanoement of knowledge as there were m 
Pans at the beginning of the nmeteenth century, and 
it was but natural that the College de France, with 
its unfettered regime and its public lectureships, 
should become one of the homes of those who spoke 
with authority One eminent man who held office 
during the Revolution was Daubenton (171b-1800), 
the collaborator of BufTon When he died, his chair 
passed to none other than Cuvier (1769-1832), the 
founder of palsBontology and comparative anatomy, 
whose last lecture was given in the College only 
a few days before he died Contemporary with 
Daubenton and Cuvier were the chemist Vauquelm 
(1763-1829), the discoverer of cliromium , Thenard 
(1777-1857), in whose favour Vauquelm resigned m 
1804, and Biot (1774-1862), who in 18(K), at the age 
of twenty-SIX, was appointed professor of natural 
philosophy 

No less distinguished were the successors of these 
famous men In the realm of physiology there are 
few names better known than those of Magendie 
and Bernard Magendie (1783-1855), who de 
scribed himself as a ‘ rag picker of facts ”, and on 
his death bed remarked to a friend, ^You see me 
here completing my experiments ”, b^ame a pro 
feasor in 1831, the year he vi8ite<i Sunderland to 
study cholera To him m 1847 as an assistant 
came Claude Bernard (1813-1878) who succeeded 
to Magendie's chair in 1855 Bernard s life as a 
Master of Medicine was written by Sir Michael 
Foster To the chair of experimental physics at 
the college in 1824 was appomted Ampere (1775- 
1836), the centenary of whose publication of the 
fundamental laws of electro-magnetism was cele¬ 
brated at the Sorbonne ten years ago , and at Ins 


death, Savart (1791-1841), who for eight years had 
been curator of the ph^ical cabinet, sucoeraed him 
Savart m turn was followed by Begnault (1810- 
1878), who, hke Faraday, after having obtained a 
reputation as a chemist, turned physicist Begnault 
in 1854 was made director of the Porcelam Factory 
at Sevres, and it was there, and not at the Ck^^e 
de France, that his apparatus for the investigation of 
the expansion of gases was destroyed during the 
German occupation of 1870 Two years after this 
Regnault resigned his position at the College de 
France, and his chair passed to his deputy Mascart 
(1837-1908), afterwards destmed to be director of 
the Central Bureau of Meteorology and president of 
the Pans Academy of Sciences What Biot and 
Ampere and their successors did for physics was 
paralleled by the work of the eminent chemists who 
followed m the chairs of Darcet and Vauquehn 
Pelouze (1807-1867), the successor of Dumas at the 
iScole Polytechnique, lectured for many years at the 
College de France, and in 1850 was succeeded by 
Balard (1802-1876), who had achieved fame at the 
age of twenty four by his discovery of the element 
bromine Balard was closely associated with many 
notable men of science He owed much to Gay 
Lussac , it was in Balard's laboratory, at the ficole 
Normalo, Pasteur m 1848 made his remarkable dis 
CO very with tartaric acid , to him in 1837 os an 
assistant cumo Berthelot, while his assistant in 
later years, Schut/enberger (1829-1897), m 1876 
became his successor Almost the whole career of 
Berthelot was bound up with the (k)lloge de France, 
whore m 1865 a chair of organic chemistry was 
created for him When he died forty two years 
later it was said that Franco had lost her most 
eminent man of science No one ever associated 
with the histone College was more convinced of the 
moral and practical value of scientific inquiry, and 
he once wrote ” La Science domino tout ” 


Induced 

I T IS well known that, foi some time past, malaria 
has been purposely induced as a remedial 
measure m persons suffenng from general paralysis 
of the insane The therapeutic value of this pro¬ 
ceeding has been placed beyond doubt Up to 
1928, of 2499 patients in institutions in England 
and Wales so treated, 1188, or 47 5 per cent, were 
benefited sufficiently to be recorded as ' recovered 
‘ much improved or ‘ improved ’ Of 656 cases 
m 1929,47 7 per cent came under the same headmg 
The ‘ (iiacharged lecovered ’ numbered nearly 12 
per cent, and the ‘ discharged reheved ’ six or seven 
per cent Thus nearly one fifth of the coses treated 
by artificial infection with malaria benefit suffi¬ 
ciently to be di^harged from hospital 

From a medical and a moral point of view, there¬ 
fore, there is abundant justification for subjecting 
sufferers from one malady, grave and intractable, 
to the risks attondant upon infection with another 
which 18 controllable by drugs At the same time, 
it has become apparent that the procedure affords 
a umque opportunity for the chmcal study of 
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Malaria. 

malaria itself, a disease incomparably more im 
portant than general paralysis of the insane as a 
world problem, and one which is still beset bv 
questions scarcely answerable in the unoontrolle<l 
conditions of the field 

Arrangements were therefore made at the sug¬ 
gestion of Col S P James, adviser on tropical 
diseases to the Ministry of Health, whereby the 
Ministry, in consultation with the Board of Control, 
the London County Council, and Col J R Lord of 
Horton Mental Hospital, Epsom, organised what 
IS virtually a first essay in clinical mvestigation 
under strictly experimental conditions Colonel 
James commumcated a report on the first results 
to the Malaria Commission of the League of Nations 
m 1926, and oommumoates a record of the matenal 
which has since accumulated to the Transticitana 
of the Royal Society of Tropical Medkine and 
Hygiene (M, 6, 477-538, March 1931 ) 

It is very difficult to find malana patients who 
can infect Anopheles maeulzpenrUs Of 306 mos¬ 
quitoes dissect^ when sporozoites should have 
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been present in the sahvary glands, ten only were 
found with zygotes in the stomach and none with 
sporozoites in the glands They were among eight 
batches fed, some of them as many as five times, 
upon the blood of patients with a high gametocyte 
count Dr F A Buxton sumests that a gela¬ 
tinous sldeVe, such as Schaudum has described 
(perhaps present only at a certain phase m the 
process of digestion), arises from the chitogenous 
cells of the fore-gut and intervenes between the 
blood and the epithehum of the mid gut of the 
insect, thus accountmg anatomically for the heavy 
infection of some macvlipenma and not of otheis 
While the problem of insect infection needs further 
study, it has been ascertamed that the condition 
of the gometocytea of P vivax m the blood of 
patients who are ‘ good infectors of Anophdta ’ 
18 such that the male forms of the parasite m thin 
blood films kept moist at 25° C ‘ exflagellate * 
within fifteen muiutes With P falctparum and 
P malariaej even this indication of infectability 
for Anophdes nuicultpennis is uncertain There are 
good and bad receptors of infection as well as good 
and bod infectors But there is no positive evi 
deuce that a particular species of Anopheles is a 
better ' malaria earner ’ than another 

If susceptible patients are bitten by mosquitoes 
which have sporozoites in their sahvary glands, 
infection does not always result This may be 
accounted for by non injection of sporozoites 
Excluding such cases and also cases in which there 
was doubt whether or not the patient had suffered 
from malaria previously, 18 per cent of the numbei 
of patients who certainly received sporozoites 
fail^ to develop malaria within the usual incuba¬ 
tion penod These are held not to be attributable 
to the presence of ‘ immune bodies ’ in the patients’ 
blood Some are examples of * latent infection ’ , 
others may be duo to an anaemic or otherwise 
abnormal physiological condition of the blood 
Failure may also result from the fact of a previous 
attack, and some of Col James’s most suggestive 
results concern the course of malana in cases tieated 
by quinine In coses of so-called ‘ spontaneous 
recovery ’ from benign tertian malana the m 
fection ‘smoulders’, and the blood picture and 
parasite findings assume featui^es akin to those 
of the blood of native children in hyperendemic 
areas Usually, between the eighth and tenth 
months after primary infection, there is a 
defimte recurrence of fever and a reappear¬ 
ance of parasites m the blood, followed m a few 
days by recovery A few small doses of quinine 
then secure freedom from further attacks and fiom 
parasites Before the recurrence, the patient can 
be reinfected with the same parasite, but after 
‘ spontaneous recovery ’ such patients are proof 
against reinfection This condition of immunity 
18 inhibited by quinine therapy On the other 
hand, immumty to reinfection by P vtvax confers 
no protection against P falciparum or P malartae^ 
and complete immunity to reinfection by one 
strain of P vtvax oonfefs at best only a partial 
roteotion against another strain As m^munity 
as hitherto been studied only as a mass problem 
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among natives races, Col James suggests that the 
development of these findings showd be earned 
out by field workers 

Cases are recorded in which the expected malanal 
attack was six months or more late Since in¬ 
fection 18 desired early m malana therapy, such 
cases are rare in induced malana , but it has been 
possible to study twelve in which from 28 to 46 
weeks intervened between infection and attack 
In one of these the patient had been infected with 
quartan fever when, nine months after infection 
with tertian, the benign type developed unaffected 
by a long attack of quartan followed by a curative 
course of quinine 

If a distinction is made between the return of 
fe\er within eight weeks of recovery from a primary 
attack (recrudescence) the return between 8 and 
24 weeks (relapse) and the return later than 24 
weeks (recurrence), about half the patients infected 
by mosquito bite have one or other of these mani¬ 
festations, the other lialf none Recurrence was 
found to occur within 27 to 39 weeks of primary 
infection, and all of the cases which ‘ lecurred ’ 
in the twenty seventh week became ill on the 
190th to 194th day after their blood became free 
from parasites afU r thtir primary attack This 
relationship led the investigators to construct a 
graph representing the history of 107 cases referred 
to the same stai ting - point The resemblance 
between this graph and representations of the 
seasonal climcal incidence of benign tertian malaria 
m northern Euroiie suggests that the ‘ spring rise *, 
about which so much has been written, is due not to 
any climatic circumstance but to recurrences in per 
sons who had their primary attack m Septemlier, 
with primary attacks in persons whose infection in 
September remained latent throughout the winter 

Ubservations on prophylaxis by quinine support 
those made by Yorke and Macfie Quinine taken 
prophylactically will not prevent infection, but this 
IS different from saying that it will not pitivent 
climcal attacks Whether persons who have to 
live m a malarious place would be better advised 
not to take a daily dose of quinine but to wait until 
they get a true malarial attack which would be 
adequately treated by quinine, or whether they 
would bo better advised to take a daily dose sup¬ 
pressing the outward clinical manifestations of the 
disease in order to ‘ carry on ’ during periods of 
moderate fever and indisposition, are questions to 
be answered differently m different coses The 
daily dose taker gams little or no immumty, and a 
period of exceptionally hard work is likely to de¬ 
termine a more severe attack than he usually 
suffers Large doses (30 gr ) of quinine mven at 
any time during the incubation period nave no 
effect, a single dose of 5 gr aftei five or six 
paroxysms stops the fever but peimits a recrudes¬ 
cence within a fortnight, a small dose (5 gr ) 
given later and rejieated daily for a few days cures 
60 per cent of cases Existing practice would be 
revolutiomsed by adopting the indications afforded 
by these facts, but it would be unjustifiable to with¬ 
hold quinine in a case of mahgnant tertian malana 
later than the first discovery of parasites in the blood 
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Obituary 

Prof W D Halubukton, F R S I it was the chemical side to which Halliburton always 


I N a niirBing home at Exeter, Wilham Dohmson 
Halliburton passed away, peacefully, on the 
evening of May 21 With his death the physiological 
world loses one of its most outstanding person- 
ahties, King’s (College one of its most loyal fnends, 
and those who knew him, one who occupied, in their 
affection, a place it will not be possible to fill For 
Halliburton was unique To many is given know¬ 
ledge, to many also the power to impart it A few 
have the intuitive faculty of investigating the 
fundamentals of their subject and of guiding 
the steps of others in the uncharted pathways 
of original research How restricted is the num¬ 
ber who combine these attributes with patience 
apparently unlimited, calmness in times of stress, 
encouragement when disappointments came, and 
never, by word or deefl, acted other than in the 
spirit of 1 easonableni sa Yet such was Hallibu rton 
Born in London seventy years ago, educated at 
ITniversity College School, trained under distm 
guished teachers at Unuersity College and Vienna, 
Halliburton giaduated in medicine and became 
Sharpey schoJai and assistant in the Department of 
Physiology under Prof [now Sir Edward Sharpey] 
Schafer, following in this position MacWilliam, who 
until recently held the chair of physiology at Aber¬ 
deen Further academic att/ainments followed, 
he obtained his M D in 1884 and his membership 
of the Royal College of Physicians twelve months 
later 

It was, however, four years after this that Halli 
burton’s life-work liegan, for in 1889 he was elected 
to the chair of physiology at King’s College, 
London, rendered vacant through the retirement 
of Prof G F Yeo, an appointment he held until 
his illness at Christmas 1922, an illness which, un 
fortunately, caused him to relinquish his professor¬ 
ship m the following July Since then his jihysical 
vigour has gradually failed and, while on holiday 
in his favounte Cornwall, a sudden relapse do 
manded his removal Exeter, where he died 
The present Department of Physiology at King’s 
College IS a tribute to the orgamsing ability of 
Prof Halliburton On taking up his duties, he 
found the physiological laboratory situated m ill 
adaptecl piemises m the basement But it was 
there, though handicapped m many ways, that 
some of his finest work commenced, and shortly 
after his appointment a move was made to the 
present position, where under his guidance it grew 
and prospered It was a source of gratification to 
him and to others that five years after his retire¬ 
ment, he was able to open extensions to his old do 
partment, extensions for which he had hoped and 
worked and, by his labours, justified 

In his choice of staff and colleagues m research, 
Hrflhburton wpi smgularly happy—one has but to 
name Dr [now Su- Charles] Martm, Su Frederick 
Mott, T G Brodie, F S Locke, and Otto Rosen¬ 
heim 

Despite excursions into other parte of physiology, 
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returned, devoting much attention to the problems 
connecte<l with the properties of nerve, of muscle, 
and of protein As an investigator his name is 
perpetuated in the pioneer work m these questions 
Halliburton made physiological chemistry his own 
It js largely to him that the present position of bio¬ 
chemistry is due By his earlier work and by his 
writings he laid the firm foundations of his subject, 
and his researches are now part of the heritage of 
physiology 

Handicapped as he was m personal experimental 
work, hiR capacity for compiling and classifying 
mformation was little short of marvellous His 
“ Text BcK)k of Chemical Physiology and Patho¬ 
logy ” (1891) IS monumental , his ‘ Handbook of 
Physiology*’ has completed nineteen editions, his 
“ Essentials of Chemical Physiology ” is now in its 
fourteenth In addition to these labours, at the 
request of the Physiological Scx'iety he became, in 
1916, editor of Phyatologtcal Abatrarta, a task which 
involved the issuing of a monthly prt^cis of papers 
on biological subjects appearing throughout the 
world Almost unaided for five years, he not only 
edited and managed this journal, but also did the 
major part of the abstracting Other publications 
include “ The Chemical Side of Nervous Activity ’ 
(Croonian Lectures, 1901), * The Biochemistry of 
Muscle and Nerve ” (1904) , ** Physiology and 

National Needs” (1919) As contributions to 
original work, there appeared from his laboratory 
some three hundred pajiers by himself and by 
others Ho delivered the Oliver Sharpey (1907), 
the Goulstonian (1893), and the Croonian (1901) 
Tjectures of the Royal College of Physicians He 
commenced and for several ^ears compiled the 
invaluable section of physiological chemistry in the 
“ Annual Reports on the Progress of CJheraistry ” 

In 1891 Halliburton was elected a fellow of the 
Ro>al Society the degree of LL D was conferred 
on him by the Umversities of Aberdeen and 
Toronto Ho was a fellow of both King’s and 
University Colleges, senator of the University of 
London, member of the council of the Royal Society, 
and, in turn, vice president of the section of 
Anatomy and Physiology at the meetmg of the 
Bntish Medical Association m 1893 Twice, also, 
he was honoured by being president of Section I 
(Physiology) of the Ilntish Association 

As a speaker Halliburton was supreme He 
brought to King’s not only a scientific knowledge 
possessed by few, and a command of his subject 
coveted by many, but a focihty of expression 
envied by all It was, indeed, a tragedy, m his 
later years of leisure, to see the gradual loss of this 
great gift 

Halliburton’s whole life reflected his personality 
Never physically strong, his abihty to carry out 
the strenuous programmes that he did was due to 
the unflagging devotion of Mrs , HalUJburton, who 
until the end was untiring m her watchful care 
{Continued on p 945 ) 
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Habit The Driving Factor in Evolution 

By Prof E W MaoBrjdf, FRS 


N O subject 18 of such jK3rcimial iiiteiest as 
evolution, for evolution means the gradual 
growth of Olio type of an oigamsm into another as 
the generations succeed one aaothci It is quite 
clear that if the possibility of this kind of giowth 
be conceded for one tyjie of organism it must hold 
good foi all, since all, from the highest to the lowest, 
exhibit the same essential types of growth and re 
production Therefore the j’^oblem of evolution is 
the problem of the growth of all animated Nature, 
of which wc oiusclves foim a jiart 

One of the pnncijial inteiests of zoology has 
lieen to endeavour to tiaco the course which evtdu 
tion has actually pin sued in the case of each pai 
ticular group of animals Jt is as fascinating a 
pioblem as a cro^s word ])iiZ7lc, with this great 
disadvantage, however, that it has been so fai 
impossible to airive at an agreement as to what is 
the correct solution 

When this was fiist fully realised, interest in the 
problem droppcsl off In some quartos it was le 
garded as insoluble, and it was consideied that the 
most contradictory solutions were equally likely 
Yet if the problem were given up, zoology would 
(ease to l>e a science and bo reduced to a lumber 
room of disconnected facts, as indeed was its 
condition during the eighteenth century 

It 18 quite clear, however, that the jiroblcm of 
evolution is a secular one However it may have 
proceeded, its progress has lieen exceedingly slow 
and it IS impossible to obtain direct evidence of 
the actual operation of an evolutionary process 
from observations made dunng the span of a human 
life Zoology shaies this disability with geology , 
but geology xs m bettor case than zoology, for 
geological structure, affecting as it does our obvious 
matenal surroundings, is likely to find a place in 
our permanent records , but no one in post ages 
is likely to have left mmuto descriptions of our 
common ammals with which we might compare 
descriptions of their appearance to-day. All evi 
denoo for the occurrence of evolution is therefore 
« * Royal institution IMacounu deUvenxI on June fi 


indirect, for direct observation of living animals 
yields veiy little hut conhimation of the old maxim 
that ‘ like begets like * Everything turns, there¬ 
fore, on the validity and convincing power of this 
indiiect evidence 

The evidence chiefly relied on dining the lune 
teentli eontury was similarity in giound plan of 
structuie AH animaJs posse>.sing a back bone, for 
example, urcj built on the same gc'ueral plan If all 
these animals had hecui evolved out of a common 
ancestor, this is what wo should naturally expect 
to hnd, and these huts, although they do not piove 
evolution, aie consonant with the theory that 
evolution has occuiied Of coui^we, if hsh, amphi¬ 
bians leptiles, buds, ancl mammals all have grown 
out of one common st(K k, then the rule of ‘ like 
begets like ’ must have sufferod exceptions, but 
this difficulty is got over by assuming a prmciple of 
‘ vaiiability a pimciplc which T shall discuss later 

Eiiitliei leseauh into comparative anatomy has 
shown, howcvei, that ‘ similarity in ground plan * 
docs not always impl;y community of descent The 
muscles of hsh and of the lowoi amphibia are 
cbvided into similar segments repeated in a lino one 
behind the othir, and so are the muscles of the 
common worms , hut the view that worms and fish 
owe then similarities to descent from a common 
ancestor has now been given up by most zoologists 
It was, liowever, passionately advocated for at 
least a quaitcu of a ceutuiy by the late Di Dohrn, 
the foundei of tlie Zoological Station at Naples 
Its disreijutc is largely due to the assumptions 
wluch it involves if it bo true, thou worms must 
have given up their original mouth and invented a 
new ope on the opposite side of the body in order 
to become vertebrates , and the mam divergence 
between the supporters of tins and rival theories 
of vertebrate descent depends on the view which 
their respective supjiorters take of the relative 
* probabihty ’ that a new mouth would have been 
substituted for an old one, or that segmented 
muscles should have been evolved mdependently 
in two cases 

2b^J 
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]f variations txjcur Hporachoally in all directions 
‘ by chance * for no assignable reason, if indeenl, as 
the Bishop of Birmingham suggested in a recent 
oddiess on “ Hcmlity and Predestination ‘ genes ’ 
come ‘ aus der Ewjgkeit " and evolution depends 
on the clianee correspondence of om of these genes 
witli the neecis of the animal, then the (pustion 
of the acceptability of out thecuy of a particiilai 
descent over anothc i is ultimately a cpmstion of the 
powers of imagination and ciedubty possessed b^ 
the theoiiser 

If, however, as most of us who !ui\t looked into 
the question agiee, evolution, if it buNoccuriedatail, 
has b(H3n slow, and stnctuic baa been nuKlilusl in 
Hccoidance with the dc niands of function, then we 
must look foi evidence of a moie satisfying kind 
than mere agree nuuit in giound ])lan of struetuie 
So fai as 1 ean sc'e tlieie aie tbiee sfUiiees of tvi 
deneeo|>en to us, and only tbue We shall examine 
them luiefiy in tuin 

Thk PiKsr PKoot OF Exotution 

(I) \ Hp(*( lus of annual is dehned an assem 
blage of iTuliMduals rosembling eaeh other elosely, 
c\ccpt so fai as dilToteiKes (onneeted with age and 
sex are < oiKeine<l, and eiossmg fiecly witli one 
another and producing fertile^ offspiing 

Now if wo examine wale langing sjmhics the 
members of which do not wander alauit much, we 
find tliat all siieh species aie divisible into IckrI 
races, each laee inhabiting a ciicumsciibesl aiea 
The members of euu li race diffei from those of the 
next race m minute ehaiactcis such as colour and 
the piopoitions of the limbs and trunk, etc No 
one has tvei questioiud the aHsuniption tliat these 
\iulous uucs have? he^eii evcjlved oi develope^l out 
of a common stock , even the tlu ologu al ojiponents 
of Darwin, who assumed that the Almighty had 
Lieatfd eveiy H]H?e le s independently, admitted this 
But suhseepicnt roscaich by naturalists lias sheiwn 
that then is no hard and fast line to he drawn 
between the difTeronccs tliat sejiarate loces and 
those that divide spec les There is, for example, a 
squirrel ranging all ovei tropical Africa known as 
Hfhoset urus This vanes a great deal in colour, and 
systematists had classified these colour varieties os 
distinct spc^cieH But Mr M A Hmton, afte^r the 
examination oPan enormouH amount of material, 
has come to the conclusion that all these Hupposed 
species aie merely local races of the sumo widely 
distnbuted Hjiecies It is assumed, of course, that 
raemlKjrs of distihct species will rare!} breed to¬ 
gether, and that when they do so they produce 
infertile liybiids, but that when members of dis 


tinct races breed together they will prexiuce numer 
ouH fertile offspring 

In veiy few casc?s has this test been appbed, 
however , we quess that two assemblages are dis¬ 
tinct sjieeu^s, Iweause when they come into contact 
with one another in Nature they keep distinct from 
one anothei, and m those cases whore the cx- 
lienmemt has bcsui tried tliey are often mutually 
infertile But suppose we are dealing with two 
very similar groups of animals, one m Europe and 
one in America, and wo regaid each group as a 
distinct species, how shall we discovei whether they 
aie mutually fertile? or not ^ In fact, it appeai-s, 
especially fiom the lese'arches of Dr Doldschtnidt, 
who bicHl togcthci members of the different geo 
giapliical races of tlie Chpsy moth {Lynuiniria 
fhspar), that thoie is no absolutely shaip division 
between ste i ihty and fei tihty, but that there is ev cry 
giadc of fertility, with the zero limit at sterility 

I have said that the division of tlie species into 
local laccs is only found m species which do not 
wandei much Wheic theio aie extensive migia 
tiuns oilheu in searcli of foenl or to accustomed 
hrexelmg plates, members of the specii?H drawn 
fiom all lociihties mingle togethei and no local laee s 
are foimt^l Di Johan Hjoit has shown that an 
adult cod in the Noith Sea may tiavcl as far as 
200 () miles in one year to and from its bleeding 
place No better example of the contrast lietween 
a statioiuu^ and a migratory species could he 
imaginetl than that between the so called vivi 
paious eel, which is a hlciuiy, and the true eel The 
true cxl when fully grown is a fresh-water filsh Its 
ally, the conger eel, haunts the sea, but is only 
found m shallow water close to the shore The 
tiue eel livcN in rivers and ponds for seveial yeais, 
eating voraciously and glowing enormously in size 
When fully giown, the desiie to migrate to the sea 
overcomes it If it is in a iiver, it swims down 
wards to the mouth , if it is in a ]x>nd, it emerges 
at night and wriggles over the moist grass until it 
leaches the nearest stream and then reHumt?H its 
journey to the sea I once surprised an cel m this 
migration , it was wallowing in a mud puddle in 
a field a few yards from the edge of a Cornish sea 
cliff No doubt as soon as darkness fell that same 
evening it would gam the edge of the chff and make 
the great adventure True eels are found m all 
the rivers of Europe and North Africa, from the 
White Sea to Morocco, and also in the rivers flowmg 
into the Mediterranean Yet if a sample of eels 
be gathered from any of these rivers and compared 
with a sample from any other, no difference oan bo 
obseived between them It is true that the indi 
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viduals in each sample differ slightly from one 
another, some have a few more vertebrae m the 
backbone than others, but those diiforences are 
found equally in all samples 

The reason for this uniformity of type became 
clear when Johannes Schmidt discovered the life 
history of the eel When eels reach the sea they all 
swim to the same breetling place, a spot situated 
in the Atlantic Ocean a short distance south of th(‘ 
Bermuda islands There they spawn, the females 
shedding the eggs and the males the 8|)erm mto 
the sea at landom, where tlicir umon is left to 
chance, and thereafter the a<lult8 die Thus it 
comes about that the eggs of an oel from MoriKco 
can lie fertilised by sperm from a male from the 
North Sea , and if local conditions t-end to pro<luce 
local races, this tendency is neutralised by the 
fonstant crossing of the germ cells of individuals 
coming from different places The feitilisefl eggs 
develop into flattened scmi-transpaient lar\<e with 
wliitc blocxl uttoiI\ unlike the patents and they 
take thiee years to reach the strcains fiom which 
their parents came 

Contrast with this condition of affairs the habits 
and life history of the viviparous ocl In this fish, 
the eggs after fcilihsation ar( it tamed inside the 
oviduct and tliere develop into little replicas of 
their parents, ready to take up the ])arental life 
as soon as they are born The)' do not rnov'c far 
from then birth place, but form < omiminilios wbirh 
intcrbrewl chiefly witli each otlici, and (hose com 
munities show slight differences in stiucture from 
oath other, oven when as in Denmaik they ire 
separated from each othei by distances so small os 
fifteen miles For example, a communit^^ living at 
the mouth of the Lym honl differs slightly from one 
living farther up the fionl 

Now no one will maintain that those differences 
have been specially cieat^ed , all agiee that they 
have arisen out of something in the local condi 
tions The important point to note is that they aie 
functional differences The wds from the mouth of 
the fiord are longer and slimmer than those living 
higher up , this difference in shajio is a difference 
m the organ of locomotion, namely, the tail, which 
makes up two thirds of the fish (Fig 1) The fish 
near the mouth of the fiord go out mto the troubled 
waters of the North Sea for their food and have to 
swim more strongly than their sheltered neighbours 
m the fiord Hence the difference in structure is 
correlated with a difference in habit If, then, 
these minute differences are the first steps in secular 
evolution, we may say that they demonstrate that 
luUnt id tht dnv%7^ force of evolution. 


The Skoovd Proof of Evolufion 

(2) The second type of evidence is derivable from 
the remains of extinct aiuraals, that is, fossils But 
only certain portions of this evidence are really 
convincing It is possible to take a series of fossil 
fish of difffiicnt ages gathered m different localities 
and to arrange them m a senes m the order of their 
supposed ages, and then to say that the senes 
proves that evolution luis gone on in a certain way 
It may be so, but it is always open to the objector 
to deny that tht older membeis of the senes 
are really the ancestors of the younger Some 
palapontologu al tlu ones are basod on senes like 
this, but I have always btion extremely sceptical 
as to tbcu value I hive harboured tlie suspicion 
that tlie j'oungcr fish in such senes may have lieen 
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(Itiivetl fiorn fish contomporancous with the older 
ones hut as ytt undiscovcitd 

There arc, howeve r, certain exceptional cases in 
winch i whole sciks of roi ks ui one and the same 
Uwahty is full of the remains of the same kind of 
animals fiom toj) to bottom and where as we pio 
ceed from the older to the yoiingtr Inyeis a slow 
modification in the strutiuie of i partu ulai animal 
tan l>e seen, until, if we tompait the youngest with 
the oldest labels, wc seem to be dealing with quite 
a different spot ios, thougli the difftien(o betweem 
the specimens found in two eoniiguous layers may 
be so slight as to be inappreciable In cases like 
tins, no doubt is possible that wc are doihng with 
the same race of animals, which is undergoing slow 
meHlification, and these successions are known as 
hnemje series The conditions for the preservation 
of such a lineage senes are the persistence of a um- 
form deposition of silt in quiet waters in the same 
locality for vast peiiods of time The best two 
cases of such senes known to me are the rooks m 
the western States of North Amenca exposed in the 
sides of the Grand Caflon, and the Engbsh Chalk 
In North America, the rocks are the beds of silt 
deposited by the annual floods of a great river 



936 


Supplement to “ Nature” June 20, 1931 


which onginatod m a largo inland lake like the 
present I^ke Superior Every year some of the 
aninials grazing on the gross of the meadows 
bordering the river wore drowned and their bones 
embedded m the silt In this way the whole story 
of the development of the camel and the horse has 
been elucidated, and, companng the roraoms of these 
animals found m the lower beds with those in 
tlie upper, we can see the one editors of the camels 
changing from four-toed quadrupeds into creatures 
like deer and thereafter into the splay footed 
modern camel The teeth of the earhe^r forms are 
in a complete senes and the hack teeth are studded 
with cusps Such teeth are found at the present 
day in animals which live on soft, succulent food 
Ah time goes on the (usps become connected by 
longitudinal iidges and the teeth are thua converted 
into mills suitable for gnnding the harsh herbage 
of the steppes In tlie case of the horse we can 
begin with tapir like creatures with four toes on the 
fore feet and three on the hind feet and pass by an 
infinite gradation of stages to cieatni es with a single 
too on hotli fore and hind feet like the nuxieni horao 
The teeth pass from a condition with cusps to a 
condition in which the cusps are connected by 
ridges , but these ridges lun obliquely across the 
tooth, not along it as in the camel 

Now all those changes, both in the camel and 
the horse, take place with great sIowiiohh and 
are con elated witli changes in habit The oaily 
ancestors walked on swampy ground as the tapir 
does now, ground where tlie spicod of four toes 
was needed in onlor to give them odtxpiatc suppoit 
A a tho ground became hardci and dried, more and 
more reliance was plat od on the central toes, and 
the lateral toes dwindled The tapir to-day Iivej^ 
on exactly tho same kind of focxl as is indicated by 
the teeth of the ancestors of the horse 

The English Chalk ongmated as a deposit of 
calcareous mud in quiet sea water a considerable 
distance from land, so that it was unpolluted by 
sand and mud borne down by rivers In this mud 
lived and burrowed heart-urchins in most respects 
very similar to the modem heait urchin, Echtno 
mrdivmt which burrows in the sands of the Firth 
of Clyde Our modem urchin constructs for itself 
a cave in the sand, the roof of which is supported 
by a crest of cuiVed spines which the heart-urchin 
comes on its back The cave communicates with 
the surface of sand by a vertical shaft The 
month IS on the under surface of the animal, not 
in the centre but pushed towards one side It is 
crescentic in shape, wtth a greatly projecting lower 
bp <^led the labrum On the Wk of the urchin 


there aie five impressions radiating from the centre 
which remind one of the petals of a flower (Fig 2) 
Those impressions are each composed of a double 
senes of transverse grooves On each groove sits 
a broad, flattened tentacle which acts bko a gill 
this tentacle commumcates with the interior by 
two pores, one at each end of the groove Through 
these pores, the tentacle communicates with an in¬ 
ternal reservoir known as the ampulla The right 
and the left senes of grooves are separated by a 
median bare space One of the petals la markedly 
different from the other four It is more parallel¬ 
sided and the grooves are fainter and more 
numerous From this petal are given off, not 
gills, but very long tentacles terminated by 
frilled discs These tentacles are thrust forth 
two or three at a time through the vertical shaft 
on to tho surface of the sand Here they collect 
small animals such as baby mussels, pull them 
down the shaft, and transfer 
them to a ring of branched 
tentacles surrounding th( 
mouth, the so called buccal 
tentacles, by which they are 
pushed into the gullet, and 
HO tho heart urchin feeds 
The gills are continually 
bathed in a current of fresh 
sea water, which is sucked 
down the shaft and made to 
flow over the gills by the 
action of certain ciliated 
spines 

Now when wo examine 
the chalk soa-urchins which 
are known as Mirraster, we 
discover that they occur in 
certain places in countless 
numbers throughout a great 
thickness of strata , and we find that they slowly 
change their characters as we pass gradually from 
the lower strata to the upper The oldest Mtertutiere 
have the mouth circular in outhne and entirely devoid 
of tho projecting lip or labrum (Fig 3) The petals 
are short and are not grooved, and the anterior 
petal 18 not markedly different from the rest We 
interpret these features as meaning that o these 
urchins, like the modern heart urchin, Spalangns, 
were only partially buried , the gills projected freely 
into the sea-^ter, and the tentacles fsbm the 
anterior petal were comparatively short/ The 
roundness of the mouth suggeatii^ Hioi food tras 
sought all round it from the sand on lidiioii ike 
heart-ujpohia rested* As we pass th# 



Fio 2 —DeniidtHl ahell of 
tho romnt heart urchin 
tErhinocitrdmm) nho^ 
fnff Um) upper Hurfiwr 
Note RTooved an 
torlor iwtal 




Supplement to “ Nature" June 20, 1931 


937 


mouth becomes more and more crescentic m shape, 
the labrum grows out over it and at the same time 
the anterior petal becomes more and moie grooved 
This grooving indicates the gradual coming into 
function of the long tentacles as food gatherers 
Simultaneously the centre hnes of the other petals 
between the two rows of gills become grooved 


of each petal becomes channelled out Every 
change in structure is correlated with a change m 
habit 

For convenience, geologists pick out certain 
forms which occur at certain levels and constitute 
them types thus we have the zone of Micraster 
cor botHs But if wo collect enough specimens, we 



Ira 3 —Four Btaso) in tho lineage fterl^nj (if tiie ( retaceous iunrt un itlii ( Micraater) (I ) irf Ur uhlest 4Ii siiow tht upper 
Murfaco (1) AfirragUr cor f/itrut (2) Mirraster in-wcumor (1) MirTtnirr cor teatudinanum (4) A/w*raxier art 
aftfntmum 

i ArtngM in the xnUrporifrrmts areas —On the upptr surfatt of the wra urthin are lUe p< tnl HliavxMl trai \ h( h fortned 
of two rows of platen ph net! by poren for tho tubt. feet The mtddh rtgioii of eat h pttid lx tween the rown of pon « In 
‘the lutcrporlferoua area In tho lowest ion*' thene ureas are quit* nmooth, and tho Jolntn iKtwedi the plat* n are not 
aiHiaront In the followloK swnoa tho areas undergo gradual change the suMt'SHlve stages h( ing termed sutured Inflated 
sulMtvldtd, and divided Thus In the highest none th*j plaUs are dhidinl bv a median furrow, and are swollen and 
granulated 


and a sharp crest or ‘ canna ’ is formed in tho mid 
dorsal line in order to carry the spmes which 
support the roof of the cave 

All these changes are tho result of a habit of 
borrowing deeper on the part of the sea-urohm 
As it sinks below the surface of the mud, it be¬ 
comes necessary to hold the mud away from the 
gills, and so the crest or canna carrymg the fan 
of curved spines is dewloped The buned gills 
require a more r^pid current of clean sea-water 
over their bases and so the furrow m the centre 


find that these types are but arbitrarily chosen 
levels m an ever varying jyopulation Moreover, 
we find that the various characters, such as labrum, 
canna, grooved petals, do not change at the same 
rate m each individual In one, the mouth may be 
more creacontio but the petals less grooved than 
in another It is just as if the structure of each 
individual was responding to the change in its 
habits—but os if the different habits were not being 
modified at exactly the same rate m different 
individuals—in fact, as it has boon dramatically 

2b4 
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expres8ed by one of our leadmg palfeontologists, 
it IS an if an individual could have a new collar 
but last year’s pair of boots 

The evidence from lineage senes thus confirms 
the conclusion denved from the study of local 
races that change of habit ta the driinng force in 
evolution 

The Third Prooe of Evolution 

(J) The third class of evidence is much more 
disputable than the first two, but if it can be 
established that it is valid, it is of much greater 
importance, because it is far more wide reaching 
This evidence is the life historj of the individual, 
which, according to the so-called ‘ biogenetio law ’ 
of Haeckel, is a ‘ recapitulation ’ of the history of 
the race This theory, at various times, has lieen 
heavily attacked It has been assorted that there 
is no inherent reason why the individual in its 
development should rehearse its ancestral histoiy, 
and that in manv cases it is imjiossible to imagine a 
functioning a<lult animal at all similar m char¬ 
acter to the embryo 

The assumption that the animal does repeat its 
ancestral history involves a theory of the time at 
which * vanations \ that is differences between one 
generation and the generation winch preceded it, 
manifest themselves Geneticists aie prone to 
assert that vanations are due to chemical changes 
in the egg and that this changed chemical composi¬ 
tion manifests itself as a changed growth at all 
stages m development Eimer, however, the in¬ 
ventor of the tenn ‘ orthogenesis maintained on 
the contrary, as a result of his detailed comparison 
of albed species, that new (harocters appear only 
towards the completion of growth and then first m 
males The dispute has arisen, as so many disputes 
arise, from the confusion of two different types of 
phenomena The geneticist is considering the ab¬ 
normal, non functional and monstrous deviations of 
growth shown by our domesticated animals , these 
are due to mterforences either with the egg or with 
the very young germ , they often, but not always, 
show themselves at the begmmng of development, 
and the individuals showing them are always physio¬ 
logical weaklings as compared with the typical 
animals That these ‘ sports * or ‘ mutations as 
they are called,^re really due to chemical changes 
in the protoplasm, I am by no means ready to 
con^e, the evidence available pomts rather in 
the direction of their cause bemg specific weaken¬ 
ing of the powers of growth It is a remarkable 
fact that when the^ weaklmgs ore returned to 
normal conditions and still are able to survive, 


their offspring revert m a limited number of 
generations to the normal type The systematic 
zoologist, on the other hand, deals with speoiflo 
differences and Eimer is right when he says that 
these are manifested only at the end of growth , 
the youthful forms of allied species are notoriously 
so like each other as to be almost impossible of 
distmction 

If we compare two species belonging to the same 
genus, one of the generalised type common to the 
tnbe and the other of a specialised type, it will be 
found that the youthful form of the specialised type 
resembles closely the generalised type If we reject 
the doctnne of special creation and adopt the 
hypothesis that the two species have been de¬ 
veloped out of a common ancestor, then it follows 
inevitably that the more specialised repeats, m its 
later development at least, the history of the race 
Wo can only have defimte proof of this biogenetic 
law when we have independent means of knowmg 
what the ancestry of a particular species has been, 
and, as has already been pointed out, this is possible 
in only a few coses, and the knowledge thus attamed 
throws hght only on the latest phases of racial 
history But the developmental history of all the 
higher animals begins with the egg—which in its 
essential structure is an amoeba like protozoon— 
and therefore this development should present m 
shortened and simplified form the whole story of 
the race from its emergence from the protozoon 
level to its culmination m the adult form of the 
species We have no certain means of testing 
the accuracy of the earher part of this record, but 
if we can bnng strong evidence to show that the 
later phases do really represent ancestral structure, 
and if we can by comparative embryology elucidate 
the secondary causes which have modified the 
ancestral record, then I think we are justified in the 
faith that the whole development is a story of the 
evolutionary history of the race 

Labv.® and Embryos 

Now one of the most important tlungs to notice 
IS that the development exhibits two phases, both 
of which are always present but which are of very 
different relative duration in different species 
These are the embryonic and larval phases In the 
embryomc phase, the young creature is sheltered 
from the outside world, but m the larval phase, it 
leads a free hfe, seekmg its own food and ^voiding 
its enemies The latest phases of development are 
always larval, for no animal is bom exactly like 
the adult condition The earhest phases, on the 
contrary, ore always embryonic, because no egg, is 
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ever cast naked on the world . every egg is sheltered 
for a longer or shorter time either inside an egg 
membrane or the mother’s body 
Now it 18 easy to show that the larval mode of 
development is the primitive one, of which the 
embryomo is a secondary modification For the 
organs of the larva are used, whereas those of the 
embryo are non-functionai Thus there is a toad 
called Hylodes which hves in the West Indies and 
frequents locahties in the damp undergrowth which 
are far from water This toad lays large eggs from 
which hatch out minute fully-formed toads If, 
however, one of these eggs be opened about half 
way through its development, there will be found 
thercm a tadpole with fully developed tail and 
internal gills like those of the tadpole of the 
ordinary toad which lives in water Therefoi'e if 
we are seeking the onginal meaning of develop* 
ment, wo must concentrate our attention on species 
with a long larval development 
When we do so, we find m many cases, notably in 
tlie life-histones of the Crustacea, that the laival 
phase 18 broken up into a senes of sub phases or 
* instars and that during every one of those the 
larva has a distinct set of organs and corresponding 
habits, so that the primitive type of development 
consists of the coming to the surface of a senes of 
habits , and when a species deviates from the 
habits common to the order in the last phase of 
development, it exhibits the habits typical of the 
order m its younger phases Of tins we may cite 
one example which is familiar to many From the 
egg of the common shore crab, Carctuvs, there 
hatches out a small shnmp like creature known as 
a zoaea This larva has a rounded and shortened 
fore part of the body known as the cophalothorax 
and *a long thin hinder part divided mto six 
segments known as the abdomen The cephalo- 
thorax has a spike projecting upwards from the 
centre of the back, and also one m front which 
18 known as the rostrum At the sides of the 
rostrum are two large stalked eyes, and behind 
these there are two pairs of short feelers Beneath 
is the mouth and at the sides of this are situated 
three pairs of jaws or ' gnathites which are 
practically identical with those of the adult crab 
Behmd these jaws we find two pairs of compara¬ 
tively long forked legs, the so-called maxillipedes 
This list comprises all the limbs which the zoasa 
possesses By using the maxillipedes as oars it 
rows Itself vigorously about, graspmg at any food 
which comes withm its reach by means of its jaws, 
and it employs its abdomen as a rudder ^,, 
lake all Crustacea, the zossa is enclosed m a 


stiff homy cuticle or shell which impedes growth 
Nevertheless, growth goes on , small buds appear 
at the sides of the segments of the abdomen pre¬ 
figuring swimmerets, and behind the maxilhpedes 
other buds appear, the first mdications of the 
normal legs of the crab The zofea moults four 
times, and after each moult comes a short period of 
imimpeded growth during which the leg buds in¬ 
crease shghtly m length but the abdominal buds 
become fully developed swimmerets Then comes 
a fifth and cntical moult and the larva changes mto 
a megalopa^ which sinks to the bottom and has 
different habits For now it lias legs belund the 
maxillipedes with which it can crawl, and it takes 
on habits like those of the shrimp Like the shnmp, 
it can still occasionally swim, using for this purpose, 
however, the abdomen with its swimmerets and not 
the maxilhpedes 

After a brief period of this kind of life, the 
megalopa undergoes anothei moult from which it 
emerges as a creature with a broadened cephalo- 
thorax but a reduced abdomen, no longer used for 
swimming but tucked underneath it, in a word, 
it has become a crab But the crab has not yet 
attained the complete features of the adult crab 
For one thing, the abdomen retains a full set of 
swimmerets It grows older and bigger, under¬ 
going a senes of moults At last, there comes a 
crisis when it assumes the full sexual characters 
of the adult These characters are indicated 
by far-ieoching rafidihcations of some of the 
swimmerets It might have been expected that 
as moult succeeded moult the swimmerets would 
gradually change into sexual organs When the 
crisis arrives they are re-absorbed into the body , 
their outer horny shells are cost off m the moult 
Underneath the next shell they re develop as buds, 
which grow into the shape of the sexual organs, 
and after the next moult they appear in their fully 
developed form 

This history shows clearly the stuff of which 
development is made , we see a succession of 
‘ powers of growth ’ coming into action one after 
another , each set of growth powers gives rise to 
a corresponding set of organs, and each set of 
organs corresponds to a new set of habits De¬ 
velopment can thus be analysed into a superposed 
senes of habits, and thus it affords another con¬ 
firmation of the theory that habit te really the 
governing factor in evolution 

The Effect of Acquired Habit ok HEREDiry 

We have yet to face the really fundamental 
question How does habit govern evolution ? 
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Does habit change first, and do the changed habits 
produce the modified structure, or do structure 
and habit both ‘ vary * in all possible directions, 
and when the right habit and the right structure 
‘ happen ' to coincide m some fortunate individual, 
is this individual ‘ naturally selected ’ ? In a 
word, does Dai win s theory of evolution by natural 
selection oovei the case of correlated changes in 
habit and structure ^ 

Now, m a sense, the theory of natural selection 
does cover this, and all other possible modes of 
evolution For if evolution has gone on at all, 
the powers of growth of one generation must have 
become altcre<l as compared with those of a pre 
vious generation, and this alteration is what is 
known as ‘ vaiiation ’ Again, if evolution has 
occurred!, the individuals which have evolvefl must 
have continued to live, that is, they must have 
survived To say that an nubvidual has been 
‘ naturally selected ’ is merely to say that it is 
theie Consequently the theory of evolution by 
natiual selection is wotso than a fallacy—it is a 
truism , it protends to give an explanation which 
turns out on examination to be no exjjlunation at 
all, but a mere form of words It is obvious that 
the real problem is glossed over , it is hidden m 
the word variation or change Until we have ex 
plained that, we have not really attacked the pro 
blem of evolution at all 

Darwin implicitly assumed that luhei liable varia¬ 
tions in all directions turn up ‘ at random \ so that 
the right combination is always there to lie ‘ natui 
ally selected ' If this were really so, we should 
have to investigate the causes which produce these 
‘ raudtini * vanations, for ' chance ’ or ' contin¬ 
gency ' 18 no scientihc explanation But the so- 
called pure line uu cstigations prove condusively 
that Darwin s assumption is wrong In phanoro 
gamous plants, in Crustaxea and in Protozoa, it 
has been pioved that if wo raise a brood from one 
parent only, either by self fertilisation as m the case 
of the plant, or by parthenogonetic reproduction 
in tlie case of the crustacean, or lastly by the 
asexual process of fission as ui the case of the 
protozoon, the members of the brow! will differ 
from each other slightly in size and proportions, 
but the shorter individual will give rise to a brood 
of grandchildren os long as, or even longer than, 
those of tlie longer mdividual These individual 
differences, or ‘ fluctuating vanations ’ as they are 
oallw, are due \6 differences in nutrition and are 
not inhentable 

If w© abandon, t^ien, the theory of random 
vanations, we have to face the only alternative 


left, namely, that change of habit produces change 
of stnicture This is the theory of evolution put 
forward by Lamarck, as can be shown by quota¬ 
tion from his '' Philosophie Zoologique “ Every 
fairly considerable and permanent change in the 
environment of any race of animals works a real 
alteration in the needs of that race Every change 
m the needs of ammals necessitates new activities 
on their pait for the satisfaction of those needs and 
hence forms now habits Every new need necessi¬ 
tating new activities for its satisfaction, requires 
the animal to make much more frequent use of 
some of its parts which it previously used less and 
thus greatly to develop and enlarge them A more 
frequent use of any organ gradually strengthens, 
develojis, and enlarges that organ , whilst the per¬ 
manent disuse of any organ imperceptibly weakens 
and deteriorates it, and progressively dimimshes 
its functional capacity until it finally disappeais 
All acquisitions and losses Avrought by Nature 
on individuals through the infiuenco of the ©n 
vironment ui which their race has long been placed 
and hence through the influence of the prcdomi 
nant use oi permanent disuse of any organ, all 
these are preserved to the new individuals by it 
production ” 

This theory is what is termed Neo Lamarck 
ism ’ in Older to distinguish it from the full evolu¬ 
tionary theory of Lamarck, for Lamarck beheved 
that the principal factor m evolution was a sort of 
urge towards perfection which was mheient m living 
things, and that this urge uas modified and even 
diverted from its course by the effects of the foi - 
mation of new habits Now, in order to piove the 
truth of Neo Lamarckism, it is necessary to bnng 
evidence that the formation of habits m one genera 
tion affects the next generation We must also 
try to show how this is possible, remembering that 
each member of the new generation begins its 
existence os a tmy germ cell, and that whatever 
influence is carried over from the previous genera¬ 
tion must be somehow embodied in this cell Of 
course, it is generally admitted that the formation 
of a new habit modifies the growth, and therefore 
the structure, of the generation by which it is 
formed We are all familiar with the enormous 
arms of the prize fighter, and the greatly strength 
ened legs of the professional dancer But, to many 
people, it IS difficult to beheve that the strengthen¬ 
ing of one particular organ should so affect the 
germ cell that m the new animal produced by it 
the same organ should be strengthed as was 
strengthened m the parent 

Perhaps the best piece of evidence so far obtamed 
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18 that which emerges from the experiments of 
Dtirkhen These experiments lasted five years and 
the animal dealt with was the common white 
butterfly, Ptens brasstcm Dtirkhen discovered 
that if the caterpillars of this larva wore roared 
in boxes provided with Uds of orange tinted glass, 
they would metamorphose into pupao the pupal 
coverings of which, instead of being coloured dirty 
white as in the normal pupa, wei*e transparent 
Since the blood of the pupae is coloured green, this 
blood shmes through the transparent cuticle and 
the pupa appears to bo green The pupae wore 
allowed to live until the white butterflies escaped 
from them These butterflies were carefully pre 
served in large cages exposed to the air and hght 
but protected from the attacks of birds by a double 
belt of close wire netting They were fe<i on sugar 
and water, and after a week or two the> paired 
nnd laid eggs, which were carefully j^reserved 
Then these eggs were reared up into caterpillars 
Half of these caterpillars wore subjected to the 
same treatment as thoir parents, but half were 
I eared in ordinary daylight The results obtained 
were as follows From the original generation of 
caterpillars 66 per cent of green pupae were ob 
tamed , from the second generation reared under 
orange light 95 per cent green pupae resulted 
When the offspring of the first generation of green 
pupae were reared in ordinary daylight, 34 poi cent 
of green pupa5 resulted The normal percentage 
of green pupae foun<l in ordinary cultures where no 
coloured light was employed was 4 per cent These 
experiments show clearly that when a habit is 
acquired by one generation, a second generation 
exposed to the same conditions acquires the same 
habit more quickly and thoroughly , and that when 
the offspring of a generation which has acquired a 
Iiecuhar habit are returned to normal and typical 
conditions they still show the effects of the habits 
acquired by the parental generation 
These experiments were repeated by Heslop 
Hamson on the allied species Pieris Tiapi, the 
turmp white butterfly In this species, the first 
generation of caterpillars reared under orange glass 
gave nse to 94 per cent green pupas, whilst the 
second generation reared under the same condi¬ 
tions gave also 94 per cent green pupas, thirty 
of these second generation caterpillars reared m 
dayhght all gave green pup® The percentage of 
green pup® found m normal cultures was, however, 
higher than m Ptsrw brnsstcce, reaching 20 per cent 
Heslop HarrisOn earned out another ^es of 
beautiful experiments to show how on in|;rained 
habit is Inhmted Th^ is a gall fly, PoTUanta 


mlxctSy which normally lays its eggs in a particular 
species of willow {^altx andersoni) Hamson found 
that by hatching the insect^ out of the galls of this 
species and letting them loose in his garden, they 
could be forced to lay their eggs on another species 
of willow {^alix Tubrt) when the first species was 
not available During the first years there was a 
heavy mortality and only a few of the gall flies suc¬ 
ceeded in cstabliHhmg themselves on the strange 
willow, but when the experiment had lasted for 
five years Hamson reintroduced the original 
species of into his garden, but the saw flies 

continued to lay their eggs on f^alix rubric to 
which they had boon accustomed The acquired 
habit hod therefore become hereditary 

Perhaps the best example of the inheritance and 
transmission of an acquired habit is afforded hy the 
experiments of Metal nikoff on OaUerui^ a moth the 
catc rpillars of which feed on beeswax If the cater¬ 
pillars of this species are reared m an incubator at 
a temperature of 30'' C they will pass through their 
entire development m a period of 6-8 weeks, so 
that as many as six or eight generations can be 
reaml m a year The caterpillars are extremely 
BUHcoptiblo to attacks by the cholera bacillus , but, 
fus IS well known, a vaccine immunising against the 
attacks of this badllus has been prepared, and if 
this \aeeino is injected into the caterpillars when 
very young they resist the toxins produced by the 
bacillus Motaliukoff began his experiments with 
a brood of caterpillars which were the offspiing of a 
single female Ho ‘ immunised ^ lialf of these with 
the vaccine and then moculaterl the whole brood 
with the (holera bacillus After throe or four days 
the survivors were oounte<l and allowed to develop 
and become the parents of the next generation 
The same procedure was adopted with the next 
generation This generation may bo called the first 
filial generation and its offspring is then the second 
filial generation None of the unprotected members 
of the first or second filial generation survived, but 
of the third filial generation 30 per cent survived 
In the sixth filial generation the projiortion of sur¬ 
vivors had risen to 42 per cent, and in the ninth 
filial generation to no less than 75 per cent 

Metabukoff lemarks that the reason why previous 
expen men ts designed to test the theory that 
acquired habits are inherited had given negative 
results was that the experimenter had been content 
to rear two or three generations only “ Time pays 
no attention to experiments m which she is left 
out of account ” 

Entomologists have long been famihar with what 
are termed biological races within the species By 
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this iH meant racew which nearly or entirely resemble 
eacli othci in structure but differ in thoir habits, 
notably in the species of plant or animal which they 
attack The same kind of races are eiu ounterod in 
other groups of animals Dr Gocsley has described 
them in the case of nt matode worms Thus A^cnru 
lurn^ncoifJes, a worm about six inches long, is found 
botli in the human intestine and in that of the pig 
Nevertheless, if the oggs of the human AsruriH are 
eaten by the pig they fail to develop in its intestine 
In Tnnidml, a huge proportion of the pigs are 
infecterl with Ascuris lumf)ru aiders but the pig 
keepers, who aie principally Negroes, suffer veiy 
little from this parasite, although, wJien one con¬ 
siders their habits, then focKl must l>e constantly 
pollutefl with the (iggs of this worm 

Again, the nematode, HeXerodera attiuks 

beetroot The male lemains in the earth, but the 
female boios into the plant nnd swells up to the si/e 
of a lemon seisl whieh it lesembks in shape and 
appearance In Geini<iny thoi'e is a laoe of HeUro 
(hra srJtarhftt wlnth Htta( ks the potato In this 
race Ihe female when it swells assumjes a sphencal 
form It IS very difficult to get this race to live in 
the licet root, but hv planting beetroot for thiee 
years running on land infested M'lth the potato 
jiauxsite, this was finally accomplished The 
females, although d(s< ended from the potato race, 
when they 8iiceeede<l in maintaining themselves on 
the beet assumed the foini of a lemon seed 

(«oo<ley attributes the formation of these bio¬ 
logical races to ‘ food memory ’ this ho means 
that the female tiansmits to its offspiing some sub 
fltaneo which induces them to seek out the same 
kind of plant as that in which it lived He tliiuks 
that this IS not quite the same as the inheritance of 
acquired characters Rut it is inherited habit and, 
as has been pointed out, this is what Lamarck 
meant by the inheritance of acquired characters 
habit changers first and stiucture follows only long 
afterwanls 

Dr Thorpe, in an article entitled “ Biological 
Raee^^ in Insects” (Btologicnl Reviews, vol 5), has 
given numerous examples of these races From 
his interesting article we select the following cases 
The louse which infests the human hair (Pedtculus 
capitis) differs slightly from that which hides in the 
Cvlothing (Pedtrvlits cojmris) in colour and shape 
(Fig 4) Nuttall bred the head louse, Pediculua 
for twop^rs in boxes and found that it was 
^wmpletely changed into Pedxcidus c^^rports Hy- 
ponomeuia, the small Ermine moth, attacks the 
apple, the hawtihom, and the blackthorn The 
forewings of the moth are said to ‘ vary ' in colour 


from clark giey to pure white , but it appears that 
the ‘ vaiietios of colour ’ are correlated with the 
plant attacked , for the white variety was found 
most frequently on the apple and the dark-grey 
on the hawthorn When larvae taken from the 
hawthorn wore allowed to pupate in cases con 
taming both apple and hawthorn, they laid Oil 
eggs on the hawthorn and 237 on the apple 
'rhorpe remarks that the offspring of a generation 
reared on one plant and forced to feed on another 
will prcduce a third generation which will prefei 
the second food plant to the ancestral one, but 
will not entirely pass over to it when offered a 
choice of plants, so that the change from one set 
of Jiabits to another is progressive, not effected at 
oru e as it sliould 
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bo if it were 
mcrel} a case of 
‘ mcmoiy 

Anotliergrou]) 
of animals in 
which the pro 
duction of now 
races b\ the 
formation of new 
habits IS going 
on IS the fishes 
which inhabit 
the torrential 
hill streams of 
India Those 
fish which have 
been beautifully 
desenbed by Hora, ha\e evolved mo<hfications of 
the ventral surface which enable them to elmg 
to stones nnd avoid being swept away by the 
current We may select the carp like fish Qarra 
raptrulus for spcdal description Of this fish, 
Ilora collected a large number of specimens of 
vaiying sizes He found that when they were 
very small (13 mm ) in length the mouth was 
nearly terminal and was bordereil by its propei 
ujiper and lower lips As it grew larger, a so 
called antenor labial fold made its appearance, 
which in its growth pressed the mouth down 
wards and backwards and the true lip inwards 
Behind the true lower lip another fold, t^e pos- 
tenor labial fold covered over with papillae, makes 
its appearance This is oroscentio, with the con¬ 
cavity turned backwards, and between the arms of 
the crescent a disc-like area of ooIIoub skm appears 
which the fish presses agamst th^ ktone^so as to act 
like a sucker The lateral extremities of the true 
postenor hp grow backwards and foifm lat^al 
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borders to the sucker A tuberculated iid^^e of 
skin forms its hinder margin These stages, 
which Hora l)elioves to bo all growth stages of 
Oarra mpeculus, are paralleled by the adult stages 
of other species of Qarra The diffeiences in 
development of the suekei aie coiiolate<l witli 
slight differences m the velocity of the cm rout, 
and hence in the efforts which the fish has to make 
to hold on to the substratum 
If He sum up all this evidence, ho anive at the 
conclusion that those biological laccs owe their 
origin to the inhentHnce of aiquirwl Iiahits, an<l in 
them wo see the very first stag< s in c\ olution 1 
cannot sympathise with the rtmaiks made by 
Dr W T (klman in his addres*' to Section D 
(Zoology) at the meeting of the British Association 
at Bristol in 1930 l)r (’alinan stated that the 
cases adduced to prove the inhcntunce of acqiiiied 
clunicterH conicrncd characters so slight and 
fugitive that they could have plavid no effective 
part m evolution 8iruc, as all admit, evolution 
has been a vc^ry slow jiroccss, it could only )>o tho 
veiy HinallcHt steps in it which could he dcnuui 
atiatod diaing the jieriod of olisorvatioii ()[)cn to a 
single obscivti Many ]>eo|)le ap])C‘ai to think 
that m order to piove the inhciitaiuc* of atcpnicd 
chaiactors, it would be necossHr> to show that hIicii 
a structure had been c lianged by the tx]>osuieof the 
inimal to a new enviionment dunng one genera 
tion, tho same Htnictuio should bo inherited in full 
strength by tho next gcnoiation when the new 
enviionment had been thangcsl hack into tlm old 
and typical one This shows a complete mis 
understanding of the ical state of affaiis When a 
Htiucture changes owing to the action cjf a new 
environment, this is beeausc it rcH])onds to the 
change by a new lato of growth , if the oiTspting 
arc replaced in the old environment, this means 
that they come again under the influence of that 
environment, and their mode of growth tends, of 
course, to lespond to the old and typical cnviion 
ment To prove that the habits and mode of 
growth acquired in one generation do affect the 
next, ail wo require to show, and all we coulcl oxjwct 
to see, would bo that there was an mteiisijicaiion of 
the effect when tho exposure to the new environ 
nient was continued for seveial generations, and a 
lag m the resumption of typical chaiacters when 
tho offspring of individuals which had been ex 
posed to the new environment wore rcjdaced in 
the typical environment Those expectations arc 
amply borne out by Dtlrkhen’s exiiorulients on 
pupsa and NuttalBa ex|)enments on the louse, to 
n^me only two examples 


Thk Mode of Transmission or Acquibei) 
Habit 

Even if we succeeded in showing that tho char 
aotenstic features of allied sjitxies neio correlated 
with tho ha I at s of each paitieulai sjxicies, many 
people still feel a hesitation m admitting that the 
habits have caused the characters To rexcit to 
tho case which has just been considered they 
Hould ask, how can the fact that the Garni fish 
111 one particidai jilace have to press their discs 
moie tightly against stones, and thus enlarge them, 
HO nlTcct then geim cells that these, when they 
develop into little fish, Hill have laigei discs? 
Js a pictuic of the ]iJiient rcqitated in mmiatiiic in 
the germ tell ? Even if wc could admit this, we 
might ask how the germ cell pictme was alteied 
when tlie \mn ni was altered 

Now the study of eml)r\ulogv, and in particulai 
of c \penmentaI embi yologv, aifoids, as it see nis to 
me, a satisfactoiy ansHci to these conuiuiiumH 
Whatever the embi>o it is not a- machnic, that 
IS, as Driesth cxjiiesscd it it is not a constellation 
of jiaits in fixed lelations to one another, and this 
is the only exact iiuamng that can be given to the 
wold ‘michiuc’ It begins as a single cell and 
this multiplies bv division into a number of cells, 
and fn emh njl ^limber^ the pinvir of (ftreioj) 
ifuj into th( vhoh The nucleus as is well kiionn, 
IS the centici of the gmwth ])owc3is of Ihe ceil , but 
what a paiticulai cell will develop into deptntls 
not on its juhennt lajiatities but on its position 
in the whole It is dominatcal by the whole, and 
this IS what Diieseh meant bv ‘ entelicliy * Tho 
eaiiy development of sea iiic bins ufforels h(auti 
fu! i xainjiles of this When the egg divides so 
as to foini a blastula, a ]ioitK»ii of this hlastnia can 
he cut off the lemaincUi contnuts so as to heal 
the gap and pioduces a sm.ill laiva with all the 
org^lns develc)|>ed but of kmIuccsI si/e Further, 
when the egg has divided into a few cells, tho 
mutual positions of these can be alteied by pre^ssure 
so that cells that should be in front he at the sides 
and vice versa, yet it develops into a jieifect laiva 
All tho cells aie equipotentia! But this state of 
affairs does not continue After a time tho gas- 
tnila stages supervenos, when one jiole of the bias 
tula fialtenfl and is pushed in like a fingei, so that 
the ludimcnt of tho gut is formed If just before 
thia stage supervenoB tho top half of tho blastula 
is cut off, this top will grow into a new blastula, 
but will clevelop no fuither, nhilst ibe bottom half 
will heal up and proceed with its development and 
f 01 m a perfect lai va 
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Later m development the front coelomic pouoh 
on the left Bide gives off a little bud which grows 
into the water-vascular nng-canal of the adult sea- 
urchin From this canal all the beautiful tentacles 
of the adult grow out This bud modifies all the 
tissues m its neighbourhood The skin covering it 
gives nse to a crown of lieautiful pointed spines 
Where the posterior cocloraic vesicle is overlapped 
by the bud, this vesicle gives rise to the chisel like 
teeth of the unhin Under stimulation of the 
growth of the larva the front cu^lomic pouch on 
the if^ht side may also give rise to a water vascular 
hud When this takes place it transforms all the 
tissues of the right side of the larva, diverting 
them from their normal course of development 
and transformmg into lepllcas of the tissues on the 
left Hide of the larva 

How have tlicso changes come about Since the 
nuclei govern the whole giowth and metabolism of 
the colls, it can only be because the nuclei m a 
certain ])art of the embryo Jiave eimttcHl some new 
substance into the protoplasm which has altered 
its growth Ho that wc aie confronted with the 
paiadox that the nuclei, whicli arc alike and all of 
which possess all the jmweis of developing into the 
whole, when once the development of the whole has 
started, develop only poitions of their powers 
appropriate to their position m the embryo and 
prcxluce these powers one aftei the other in a 
definite order The most marvellous example of 
this has been described by Brachet The egg of tlie 
frog, he found, can be enteied by as many as seven 
s{)CTmatozoa One of these unites itself with the 
egg nucleus—in a word, feitihses the egg—ami 
then this double oi zygote nucleus stmts dividing 
and orgauisUig tlio protoplasm into cells But 
the othei spermatozoa start doing the same thing, 
and as they are only half the size of the double 
nucleus, the cells whu h they form are much smaller 
and easily distinguished from those formed by the 
zygote nucleus Thus tliere may be no less than 
seven centres of cell formation m the egg , yet out 
of this medley is produced not a seven hooded 
monster but a single tadpole 


Just as the whole m development dominates and 
directs the growth of the parts, so, in reaction to the 
environment, the whole animal enters into Hxe 
reaction and every part is co ordmated with every 
other part When, for example, a hon spnilgs on 
its prey, every muscle in its body comes into action, 
some are contracted, others are relaxed, for it is 
not the individual organ which reacts to the stimu¬ 
lus hut the whole animal The I'cflex actions of 
excised muscles with which human physiologists 
have chiolly occupied themselves give no picture 
at all of what goes on in the intact animal striving 
under the influence of wJiat T-tamarck colls its 
inner fooling and llignano its ‘ affectivity \ 
t<i escape fiom its enemies or to seek its food or 
a mate 

If wo make the reasonable ossumjition that eveiy 
such action has a reciprocal efft'ct on the nuclei, ami 
stores up something in them which is given forth 
when the action is iepeate<l and accelerates and 
strengthens it, then we can make a provisional 
picture of the modus uperandi of the inheritance of 
habit For since all the nuclei are poteutiaUy alike, 
any one of them may become a germ cell if it 
finds itself in the proper position in the develop 
mg egg, and the nuclei of the germ cells will receive, 
hkc tile nuclei of the other cells, the after-effects 
of the animals actions When the germ cells de 
velop into the new generation, these deposits will 
become active at the corresponding jienod of 
growth of the embiyo and will stimulate this 
grtiwth If the habit continues for many genera¬ 
tions, more of the dejiosit will be fonnotl every 
generation with an increasingly powerful effect on 
giowth The modified structure will be formed on 
over shghtei stimulus, until finally so much of the 
deposit 18 accumulated that the organ develops 
without stimulus at all, like the eye of the baby 
rabbit in the darkness of its mother’s womb 

In the light of this hypothesis, wo see why de¬ 
velopment should be ultimately analysable into 
a superposed senes of habits, and why m the 
last I'esort JiabU should be the driving force in 
EvdiUion 
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Church Cottage, their home in Marylebone Road, 
waH open house to friends of all ages In this oasis 
from London’s rush, many sought both help and 
advice, none was refused Free from worry over 
the more material aspects of life, his help to those 
in straitened circumstances was often more than 
words Generations of students think with affec 
tion and speak with reverence of their old teacher 
and fnend Childless himself, were his ‘ boys 
and girls * When he came to King’s, our College 
was ennched , by his death the whole scientific 
world IS made poorer 

It IS difficult to write truthfully about Halh 
burton without appearing to exaggerate His char 
acter, his scientific accomplishments, his nature, 
his industry, his very life itself, make him one we 
can but mourn and do no more than try to copy 

J A Hewitt 


Dr Rudolf Marlotk 

We record with deep regret the death of Dr 
Rudolf Marloth, the distinguished botanist, who 
has been so closely associatol with botamcal work 
in the Umon of South Africa Dr Marloth’s pro 
fession was that of a consulting analytical chemist, 
but it IS with regard to hia botanical work that ho 
IS best known in the domains of science 

On the foundation of the Botanical Survey of 
South Africa, he was appointed a member m the 
^ear 1918, but before that time he had gamed a 
reputation as a botamst with a wide knowledge of 
the flora of the Cape region He was president of 
Section B of the South African Association for the 
Advancement of Science in Cape Town m 1403, and 
was president of the whole Association at Kimber 
ley in the year 1914 He was also president of the 
Cape Chemical Society m 1913 

Marloth was the author of many botamcal woiks 
and in particular “ Das Kapland ”, which was 
pubhsbea m 1908 and gives a general phyto- 
geographical account of the vegetation of South 
Afnca This fine work is profusely illustrated, 
mainly from photographs taken by himself , for Dr 
Marloth was, among other things, an expert photo 
grapher and an acute observer of biological factors 
in relation to plant life Anotlier monumental 
work is his Flora of South Afnca ”, planned to 
occupy four volumes, three of which have now been 
published, the first volume appeared in 1913, and 
this also was magnificently illustrated with both 
photographs and coloured plates This is not a 
^ flora ’ m the stnet sense of the term, os only a 
portion of the genera and species is dealt with 
and the Gamopetalro have not yet been pubhshed 
It IS, however, a work which all those interested in 
the wonderful flora of the Cape region find indis 
penaaWe for the proper study of the flowers of 
South Afnca He also pubhshed, in the year 1917, 
a “ Dictionary of the Common Names of Plants of 
South Afnca ” In this volume, some two thousand 
records of common names of plants found in South 
Afnca are given, and the list is particularly useful to 
the overseas visitor, since the Dutch have common 
names for most of the more conspicuous and gener- 
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ally distributed plants One of his earliest works 
was his “ Elementary Botany for South Afnca ”, 
which was pubhshed m the year 1897 

Dr Marloth travelled widely in Afnca in the 
course of his duties as an analytical chemist, and 
had a wide circle of friends, particularly among 
the Dutch, who helped him considerably in his 
botanical studies In connexion with his work 
on the Botanical Survey, he collected together a 
fine herbanum, which was remarkably rich in the 
Euphoibiacew and other succulent plants belonging 
to the Cape Province The collection was rendered 
all the more valuable by the inclusion of photo¬ 
graphs of these plants, giving their characteristic 
features m careful detail Such photographs in the 
case of ‘ fleshy ’ plants are of very great value to 
the botanical student, and his herftirium, which 
will pass to the National Herbanum at Pretona, 
will be m\ aluable to botanists carrying on researches 
on the flora of South Afnca 

Dr Marloth was a man of great energy and a 
delightful compamon m the course of a botamcal 
ramble Having had an opportunity of spending 
some nine Rtrenuoiis hours m his company on Table 
Mountain last November, one was able to realise 
the great extent of his knowledge of the Cape flora, 
and also his untiring energy as a walker , for 
despite his age, he was able to outwalk many a 
younger man His unexpected death will be a very 
gieat loss to botanical science, not only in South 
Africa but also to the world in general 

A W H 


Prof Jakoh Eriksson 

Jakob Eriksson, whose death, on April 26. we 
regret to record, was boin in Hyllie, near Malmd, 
Sweden, in 1848 After a course of study at 
the University of Lund, he obtained his Ph D in 
1874, and the same year was appointed lecturer 
(Dozent) in botany at the University A year later he 
was called to Stockholm, whore, besides teaching 
botany m one of the State colleges, he was engaged 
as plant physiologist at the experimental station of 
the Academy of Agriculture In 1885 he became 
professor and director of the department of plant 
physiology of the Academy, a position which sub¬ 
sequently comprised the department of agricultural 
botany Prof Eriksson held this position until 
1913, when he had reached the age limit, entitling 
him to a pension He, however, continued his 
research work until shortly l)cfore his death, and 
published several books and monographs during his 
retirement His primary interest centred on the 
study of the diseases of agricultural plants, more 
especially mildew, parasitic fungi, etc It was very 
largely due to his energy and initiative that the 
plant physiological laboratory at Frescati, near 
Stockholm, was created 

Prof Enksson was a member of scientific aca¬ 
demics in several countries and received numerous 
awards for his contributions to the knowledge of 
plant diseases and their treatment A species of 
fungus m the Hysteriaceso group has been named 
after him, and in 1923 an international prize for 
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research in plant pathology was instituted at 
Wagemngen in his honour He represented Sweden 
at nearly all of the international congresses on 
horticulture and plant physiology, and devoted a 
large part of his time in the interest of the Inter¬ 
national Institute of Agriculture m Rome 
In addition to the work mentioned above, Prof 
Enksson took a keen interest m pomology, and for 
a number of years edited the Journal of the Swedish 
Garden Association 

We regret to announce the foUowing deaths 
Mr W F Denning, a leading authonty on meteors, 
discoverer of several comets, and of world wide repute 
tion as an astronomioal observer, on June 9, aged 
eighty two years 

Baron Kitasato, For Mem R S , of the Imperial 


Pathological Laboratory, Tokyo, Japan, noted for hia 
work in bacteriologfy, eBpeoially with reference to the 
artificial production of ^munity to disease, on June 
14, aged seventy-two years 
Dr R C Maohe, Thomson Lecturer m the Umverslty 
of Aberdeen for 1029, and author of a number of 
notable biological expositions, as well as of volumes 
of picturesque verse, on June 9 

Dr Warner J Morse, director of the Agnoultural 
£?mriment Station, Opono, Marne, on Mar 25 

Prof S W Parr, emeritus professor of practical 
chemistry in the University of tllmois, known for his 
reaearchea on fuels, on May 16, aged seventy-four years 
Mr H Tomlmson, F R 8 , formerly prmoipal of the 
South-Western Polytechnic, Chelsea, on June 12, ag^ed 
eighty four years 

Mr R T Wnght, formerly fellow and tutor of 
Christ's College, Cambridge, and secretary of the 
University Press, on Juno 11, aged eighty-five years 


News and Views 


The doctrine of the iiilientaace of enquired char 
acters ih by no means so dead as its opjK)nents thought 
a generation ago Tlie effects of Weismann's knock 
out blow aio wealing off, and the heart begins to throb 
again, somewhat irregularly, but gainmg strength all 
the time In his Royal Institution Discourse of June 
5, on “Habit Tlie Driving Factor m Evolution”, 
printed in a stiecial supplement this week, Prof E W 
MacBnde takes a strong stand on the side of the 
hentabihtv of ocipnred characters Dissatisfied with 
tlie evidence formerly adduced for the occurrence of 
evolution, he re examines the question along thiee 
lines which he regards as the only possible approaches 
Those are the line of racial differentiation amongst 
animals at the jirescnt day, the line of fossil evidences 
of past specific changes, and the line of embryonic and 
larval development And each of these lines, tiacexl 
to Its end, leads Prof MacBrule to the conclusion, 
which would have delighted Lamarck as it will shock 
memy adherents of orthodoxy, that habit or change of 
habit 18 at the bottom of the changes of structure 
which represent the difference between one species 
and another The mterestmg examples cit^ in 
support of the thesis will be eagerly sconneil, but 
whethei all of them will satisfy the doubters is another 
question 

To take the cos© of the bleimy or viviparous eel of 
the Lym fiord, the mdividuals of whicli at the mouth 
of the fiord are longer and slimmer than their relatives 
higher up, without direct proof it is unsafe to assume, 
and the argument is based on the assumption, that 
the difference is due to different habits May it not 
bo that the differences represent responses to physical 
differences in the ©nviroiunent, such as vaned densities 
or salinities T Racial differences may be due to habitat 
as well as to hqbit, and until the one possibility has 
been eliminated the other cannot be taken for granted 
In a similar wav it is possible to imagine that the 
reversion of sphencal race of the nematode, 
Heterodera $chact%%, in the potato, to the lemon seed 
form when it feeds again on beetroot, may be due to 
physical or clieinic€d.propertieB of the juices it feeds 
upon—a physical rather than an orgamo reaction 
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Bui this sort of objection to regarding habit in every 
case as the initiator of structural change does not 
apply to other examples citeil by Prof MacBnde, and 
we view with sympathy his championalup of the 
directive force of the organism in the evolutionary 
race 

In an article on “ The Scientist and the Technologist 
m the Textile Industries ”, published in the Journal oj 
Textile Sciencef Prof E F Barker discusses co opera 
tion between men of science and technologists and 
problems of their training Prof Barker pomts out 
that the technologist, or ‘ practical manos he is 
frequently desenbed m the textflo mdustnos, has 
at tamed his results much more by judgment and lees 
by rule of thumb or haphazard methods than the man 
of Bciono© frequently unagmee Examples or© quoted 
of textile problems faced and evolved along mductivc 
Imes of reasoning by the technologist, which mdicate 
that some technologists at least may claim to be 
scientific workers within the sense of Sir Arthui 
Eddmgton’s dofimtion of science as “ an attempt to 
set in order the facts of experience ” The traimng 
of the technologist m the best of our technical colleges 
has been based largely upon system and not mere 
synopsis, and upon basic mduotive methods The 
technologist thus chiefly needs the cultural scientific 
training, based upon the extensive outlook or extensive 
“ Science Discipline ” suggested by Sir David Pram 
The man of science, on the other hand, is essentially 
on analytical worker , and a fundamental defect of 
our present university trammg is that, while taught 
to appreciate facta, its groduatee are frequently quite 
unable to assess values, especially human values 
This defect has largely been responsible for the shghtly 
contemptuous attitude towards mdustrial reaearoh 
once common m umversity circles, and makes the 
exclusion of the technologist from association with the 
man of science m the activities of the research assooia 
tions catastrophic Probably nothing would more 
rapidly ensure the provision of adequate support for 
such associations from the mdustnes themselves than 
effective oo-operation between the scientific worker 
and the technologist. 
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Pbov Babkab urges that the man of soienoe, having 
passed through the cultural scientifio traming, should 
proceed to the sterner disoiplme of an intensive tram 
mg m which studying, as Sir David Pram suggests, 
** everything of something ” evolves scientific, mental, 
and material tools, and the capacity to use them 
mtensively, by means of which he may draw from 
Nature more of her nches for the service of mankind 
The failure of soientifio workers to attam greater 
success than they have hitherto attained is due to lack 
of appreciation of the problems which only broad co¬ 
ordinated enterprise can present for solution The 
training suggested should assist the scientific worker 
to clanfy or to reveal for the teoVinologist the problems 
and factors with which he has to work, and if the 
technologist by taking the extensive “ Science Dia 
ripline ” as part of his course acquires the scientific 
outlook, the required co operation between science 
and technology should easily be obtamod Such 
collaboration, and the twin advance of science and 
technology, are essential if both are to play their part 
in Bolvmg the world problems which they liave largely 
created The cultivation of a sense of values should, 
moreover, promote co operation with art and humani 
tananism—those other aspects of industry which have 
their part to play m the future as m the post in correct¬ 
ing tlie soul destroyuig influences of mechanical work 
The success or failure of Western civilisation may, as 
Prof Barker suggests, depend upon the extent to 
which these aspects of mdustry function, not merely to 
^rve the material interests of mankind by the secrets 
won from Nature, but to promote man’s liighor 
interests and the spirit of world fellowship 

AfUtquiiy^ thanks to a vigorous and courageous 
6 (Ltorial policy, has attained a position in penodioal 
literature which in Great Britain is unique It has 
succeeded m maintaining its popular mteiest without 
thereby losing its attraction for more serious rea<^Jers 
who wish to be kept abreast of the archcGological 
movement m branches of study other than their own 
Thus, in the June issue, Miss Caton Thompson gives 
a brief prebmmary account of the problems, such as 
the relation of palasohthic and neolithu culture to 
water supply, which the first season’s work of the 
Royal Anthropological Institute’s expedition to 
Kharga oasis is revealing for future investigation, 
while the senes of air photographs by Lady Bailey 
are most valuable as indicating the nature of the 
terrain In the same way, Mr J Leslie Mitchell’s 
“ Inka and Pre Inka ” is a useful summary of present 
theory for those who have not been able themselves 
to follow recant developments m South Amenoan 
arohseology in detail Mr Cyril Fox’s study of 
‘‘Sleds, Carte, and Waggons” m Wales is not only a 
valuable record of the development and relation of 
typos of vehicles which are now passing out of use, 
but is at the same time an instemoe showing how 
a highly speoiedised type which has develojied m 
response to local conditions may survive for a con 
siderable tune even in the face of the standardisation 
of modem mdustry We refer to Dr Reisner’a 
contribution on “ Stone Vessels found m Crete and 
Babyloma ” elsewhere, and must pass over other 
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matters of moment m favour of a question raised by 
the editor in bis “ Editorial Notes ” 

In his Editonal Notes” the editor of Ant%qu%ty 
directs attention to the astonishing fact that 
there exists no University Chair of what may be 
called Old English Archscology ”, meaning by that 
expression, the antiquities of the Saxon, Danish, and 
Norman periods To those who are not acquainted 
with the circumstances, while this may seem a matter 
for regiet, it may not appear of special urgency 
Thei’e are other subjects of special study, of equal 
oi even greatei imjiortance, which are witliout this 
provision But, as the editor justly points out, not 
only have some of the most recent monographs on 
Anglo Saxon antiquities been written by distinguisho<l 
Continental arcliu^ologists, but also—and this is the 
more serious aspect of the matter—such knowledge 
os we have on the period, say, between a d 450 
and 660, is concentrated in a few individuals whose 
numbers do not men ase as time goes on, ulule for the 
period AD 700 to 1000 accurate scientific knowledge, 
based on prove<l fact, is almost entuely lacking 
Yet there is ample material in Saxon and Danish 
earthworks, for example, upon which no work of 
excavation has ever been earned out In view of 
the lock of encouragement given to these studies, 
there is a very real danger that research m this by 
no means unmtei'estmg phase m our history may 
entirel> die out The modern stanciard of scientific 
excavation is too exacting to make it advisable to 
rely on piivato effort, however successful this may 
have been m the past in the initial stages of other 
branches of artliieological investigation , while the 
endowment of a chair would at least give oigatused 
direction to investigation, and probably provide the 
stimulus of open discussion and criticism which is 
essential to progress in this os in other similar stuches 

Thf Empire Forestry Society lias re< ently published 
a second issue of a most useful little work entitled, 
” The Empire Forestry Handbook ” The handbook 
gives a list of office bearers and members of the E F 
Association , a list of forest officers of the Empire 
(not without its value, but liable to got quickly out 
of date), a list of higher forestry educational centres 
m the Empire , a list of Empire research institutes , 
a hst of departments and institutions dealing with 
imperial forestry—incomplete, since seveial univer¬ 
sities which, apart from education, certainly deal with 
imperial forestry are omitted, data and tabulai 
statements purijortmg to give the forest resources of 
the Emx^ire, but inevitably, in the cose of large areas 
of our tropical forests m as yet impel fectly known 
regions, based on the roughest of estimates , and 
finally a useful list of trade names of Empire timbers 
which it is hoped gradually to get established 

On the subject of forest research institutes in Great 
Britain the following comment may be made Under 
those institutes the Forestry Commission is first men¬ 
tioned, then theimpenal Forestrj Institution, Oxford, 
and thirdly, the Forest Products Research Laboratory, 
Pnnees Risborough This ends the list of centres said to 
be undertaking forestry research in Great Britain , but 
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oxamplos of such woik being conducttxi m connexion 
with Empire foreHtry interests at other centres could 
be quoted Perhaps the simplest for reference is 
furnished by Di Rayners letter in connexion with 
forest lesearch which appealed m Nature of April 4 
The papei alluded to, “ Mycorrhiza in Relation to 
Tiee (Irowth ”, was lu tually publishe^l m the Empire 
Forentry JounuiU vo\ 9, No 2 1930 As was pointed 
out in the leading article m Nature of May 10, on 
“horestiy Research in Groat Britain”, if forest 
rtsoaich work for the Empiie is really to pull its 
weiglit, the Forest departments recpiire to harness 
every centre which is able to undertake such 
investigation work Dr Rayner has shown that 
Bcilfoid College for Women, London, is capable of 
peifonning such work In tlie next issues of the 
Handbook it may be lioped that tho editor will be 
able to find a place amongst his lesearch institutes or 
-centres, simo the Jorestiy tomraission, London, 
cannot ho UmruMl an institute, foi tho Bcwlford College 
for Women, umJ otliei places in Great Britain equally 
inteiestcHl in pjinpiie forestry lesearch 

Thk radio equipment of recently built luxurious 
liners is now wonderfully complete The new liner, 
tile Empnsd of BriUtiriy is furnisliecl with both long 
wave and shoi t wave installations Tho latter waves 
enable telephone commimication to be maintained 
over distances wludi aie (pnte outside tho range of 
the long wave transnutter Hence telegrams can 
be exchanged duectlv with the country from which 
tho passenger comes, and this effects considerable 
economies mcrgcncy and lifeboat radio equipment 
are also supplied The oulmaiy cabin tdephones are 
connecte<l with the short wave transmitter, so that the 
service is os convenient as when on shoie London 
(onnects each cabin telephone with piai tually every 
telephone in Euiojie, and New Yoikwith Canada, the 
United 8tales, and Mexico Tho Marconi repeatoi 
equipment enables the ship's band to be hoard in any 
paH of the slop Theie are eleven loud speakers for 
tho decks aiul jmbhc rooms and two for pnvato cabins 
They can be used for making aimoimcements The 
loud speakers aie mounted m tho structure of tho ship 
so os to harmonise with tho decorations A special 
tyi>© of radio receiver enables broadcast programmes 
to be hoartl when they become available (iramo- 
phono lecords relieve tho orchestra when necessary, 
and supply dance tunes Four largo cabins aro do 
voted exclusively for tho radio apparatus Tho Mar 
coni diioction finder is installed in tho chart room 
for the convenience of tho navigating officers The 
radio efjuipment was installed by various companies 
acting on behalf of tho Marconi International Marine 
Communication Co , Ltd 

On the occasion of the recent oiwjnmg of its central 
laboratories, the Bntish Non Ferrous Metals Research 
Association has issued a pamphlet entitled ” Ten 
Years of Resea^h for the Metal Industries ”, which 
provides, m a convenient form, an account of the work 
done by the Association since its formation in 1920 
The main features this work have been dosenbed 
on many occasions, and attention is now particularly 
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flirected to the efforts made, largely at the suggestion 
of the Director, to bridge the gap which undoubtedly 
exists between tho solution of a problem m the labora 
tory and its general application in industry Even 
where, as m this case, the interest of the principal 
firms m the mdustiy has been secured, the time 
lag which occurs between the issue of a laboratory 
repott and the news that the report has ha<l an actual 
influence on practice is so great as to disappoint those 
who have been most eager to promote industrial 
research The Association has done its best to 
dimmish this time lag, first by an intelligence service 
which enables its members to keep abreast writh work 
that IS being done all over the world, and next by a 
Development Section, with its own trained staff, the 
duties of which will increase in importance as time 
goes on Tho now aluminium brass condenser tubes, 
the improved materials for locomotive firebox con 
Htiiution, and tho ternary alloys of lead for the 
sheathing of cables are among tho chief practical 
lesults of the work of the Association, and each of 
these calls for sjiecial effort in securing their geneial 
adoption by members 

Where there aro no civic rogulatioivs to the con 
trary, modern buildings in cities are ovei growing 
taller In Europe, ten and twenty storeyed buildings 
are getting not unusual, and in the Uniteil States there 
are buildings with fifty storeys In order to lot sun 
light reach tho streets underneath, the buildings are 
maiie narrower near the top This makes the problem 
of pioviding shaft-H for the reijuisite lifts voiy difficult 
In tlie WeMitighoxise International for April, an inter 
esting account is given of a methoil that has boon 
adopted in an eleven storey office building in East 
Pittsburgh for increasing the transport facilities up 
and down the building Tliero are two shafts m tho 
building and each shaft has two ( ars At first sight it 
seems dangerous to opoiato two ears m the some shaft 
and on the same sot of rails The difficulty has been 
overcome by nmning the cars to a fixtsl schedule 
Both complete their trips upwards liefore either of 
them starts on the return journey They thus always 
ofiorate m the same direction The limits for the lower 
<ar aro the bottom of the shaft and the upper car, 
and the limits of the upper car are the lower car and 
the top of tho shaft For the dual control, the car is 
automatically slowed down and stopped before it 
catches up the other oar In addition, a set of signals 
is displayed within tlie car, so that the passengers and 
operator know at once why their car is slowed down or 
stopped before it reaches its destination The control 
jmnel shows at each instant the location of each car 
and also illuminates three signal lights Tlie green 
light indicates full speed, the yellow light slow speech 
and the rod light indicates a stop 

Considerable attention is being paid at present to 
the part that wireless will play in the future m tho 
growth pf mtemational communication Many be¬ 
lieve that it IS only a question of time until it will 
become the universal medium for communication, and 
that wire €uid cable systems will become obsolete On 
the other hand, some believe that the future of wire- 
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lea«i« very b 2 mted»at 2 d that it iciU be mainly confined 
to bjtOftdoB^ting and communication with and between 
mobile statioiui It k quite poaaible that wireleas will 
be dkpiaoed eventually from the broadoaet field for 
local areae by the um of wire broadcast systems In 
a paper published m Electnoal CommuniecUion for 
Apnl, H H Buttner discusses this question fully He 
concludes that in the future dev^opment of mter 
national oonunumoation there will be a defimte use 
for both wire and wireless systems Short wave 
systems for long-distanoe oommumoations are gener¬ 
ally the more economical But if the traffic is heavy, 
or if some is picked up on the main route, it is probable 
that the cable system would be the best oommeroiefily 
Owing to atmospbeno mterference, wireless circuits 
can rarely give oontmmty of service over the twenty- 
four hour day Cable circuits can also be interrupt^ 
by natural causes, possibly over a long period Wireless 
can transmit to several stations at once, but the secrecy 
of cable systems is of great importance in war time 
To a large extent, wireless and cable services are 
complementary to one another Those services where 
wireless is essentia), such as broadcasting, trans¬ 
oceanic telephony, meteorological and direction find¬ 
ing servioes, should not be hampered by being allocated 
too few air chcumels The extension of wire euid cable 
commumcation systems to localities not formerly 
served owing to economic reasons will release valuable 
wireless channels for the development and pioneering 
of new services where the use of wireless is essential 

Thk Mineral Resources Department of the Imperial 
Institute has recently issued a most valuable survey 
under the title ** Mineral Position of the Bntish 
Empire ** (1931, pp 121, price 2# 6d ) The mineral 
production of 1028, as compared with that of 1013, 
sliows that the Empire has fallen back as compared 
with the world os a whole , but the chief cause of this 
IS the extraordinary mcrease m petroleum produc 
tion, to which the Empire contnbutes only a very 
small proportion Otherwise coal and iron ores are 
the two chief mineral needs of industrial civilisation, 
and, in these, the Empire has enormous reserves, 
which should secure for it a high place m the world’s 
industries for some centimes to come The future 
outlook as regards supplies of copper cuid the other 
base metals, as well as the iron-alloy metals, can also 
be regarded as promismg Minerals which the rest 
of the world imports largely from the Empire are 
asbeetoa, ohma clay, ohromite» diamonds, gold, mica, 
nickel, and tin Mmerals for supplies of which the 
Empire depends almost entirely on foreign countries 
are antimony, bismuth, borates, petroleum, potash, 
pyntes, qmdcsilver, sulphur, and radium Of all 
other important mmerals, the Empire has ample 
supplks and great resources, and m many oases an 
exportable surplus The position thus disclosed as 
regards indepmidonoe m the matter of mineral sup 
plies is one with reference to which the Empire need 
not fear companson with the rest of the world The 
•urv^ IS of great mtereat and important, and will 
prove to be an invaluable mine of information to a 
vnde rmige of aj^rreoiative readers" 
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In conformity with the decision of Mamhai Lyautey, 
Commissioner of the International Colonial Exhibi¬ 
tion to be held in Pans this year, the Seventh Inter¬ 
national Congress of Aquioulture and Fisheries is to 
be included in the programme of the Exhibition The 
Congress will be in session from July 20 to 26 inclusive 
According to details available in the preliminary 
syllabus now issued, it will be constituted in three 
groups, the first dealing with mantie fiahenes and 
aUied mdustnes, the second with nver fishenes, and 
the third with overseas fisheries Each of these main 
groups will be further divided mto numerous sections 
and subsections, each of which will consider and 
discuss m detail some particular branch or aspect of 
the general theme The findings of sections will be 
commumcatod to the mam groups at combined 
meetings specially convened In addition to purely 
technical work, members of the Congress tinll join m 
visits to the Colonial Exhibition and take port m 
certain of its deliberations At the end of the meeting, 
a tour will be arranged to all the principal fishing 
ports of northern France, including Boulogne, St 
Malo, Brest, Belon, and Lonent Any further m- 
formaiion regarding the Congress can be supplied by 
the General Seoretaiy, 28 Rue Serpente, Pans 

In a short paper m Sctentia (vol 49, p 335, 1931) 
Prof Paola Enriques, of Padua Umversity, endeavours 
to find a way of conciliation between the apparent 
contradictions of heredity and evolution Heredity, 
to put it broadly, is concerned with the conservation 
of the species, while evolution, on the other hand, is 
oonoemod with the transformation of the species 
In the old days, observation of the relationships 
between parents and children left open a way for 
evolution, smce children, however much they re¬ 
sembled tlieir parents, m some characters were 
different But genetics suggests that all the heredit- 
ary patrimony of the child con be decomposed mto 
definite and known elements, so that no room is left 
for the evolutionary novelty Ennques emphasises 
the significance of the ftiot, well known to systematists, 
that there is amongst related species or gioups of 
species a combination of characters associated with 
the characters bet ray mg affinity Further, one set 
of characters may vary independently of the other 
Experimental heredity shows also the possibility of 
vanations m hereditary factors, so that there may 
be deduced a common law ruling both heretlity and 
evolution, the law of ‘ independent variability *’— 
** hereditary factors may vary independently of one 
another, and it is from the independent vanations 
that the formation of new species is derived” So 
enters the possibility of evolution 

FuNOt form excellent objects of study for the 
amateur naturalist ewmed with the microscope, and 
the March issue of the Journal of the Quekett Micro¬ 
scopical Club contains two mteresting papers m which* 
different aspects of fungus study ore discussed especi¬ 
ally for the microaCopist The president of the Club, 
Mr J RamalJottom, of the Natural History Museum, 
discusses some of the more mterestmg of the aquatic 
fungi, moludmg m his account bnef desonptions of 
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some little known groups in which the English forms, 
m particular, would well repay intensive study Mr 
B F Bamea, of the Department of Botany of 
Birkbeck College, London, discusses quite a different 
phenomenon By modem technique, using sterile 
solid media, fungi can be grown in pure culture for 
years and, thus cultivated, remam as constant m form 
and in the structure of their reproductive bodies as 
more highly organised plants It has thus been pos 
sible to recognise the fact that variable forms, which 
sometimes remam distinct in culture whilst m other 
oases they revert with time to the normal, may be 
produced from the, stable normal types by sf^ial 
treatment Mr Barnes describes the variations he has 
induced in three different species by heating the 
spores from which sub cultures are afterwards meule 

DtTBiNa the last ten years great improvements have 
been made m photoelectric cells and in valve am 
plifiers In a lecture to the Royal Society of Arts on 
Feb 26, W (I W Mitchell showed how these improve 
ments have been of the greatest value m the develop 
ment of television Comparing this art with that of 
picture telegraphy, where the tones of a photographic 
print are transmitted over n wire or wireless circuit 
and reconverted at the receiver end into a [lermancmt 
record, he pointed out that with television, eighteen 
complete pictures must be sent out i>er Second, and 
that the actual s[)eed of transmission must be a 
hundred times (pucker than in picture telegraphy 
The discovery by Baird that infra red rays could be 
used instead of the light from a powerful arc lamp 
made the process of being televised quite comfortable 
to the subjects The method of two way television 
over the telephone developed by the Amencan Tele 
phono and Telegraph Company was successful It is 
very expensive to install, and it has the grea^draw 
back of using up some fifteen ordmary telephone 
conversation channels A two-way ‘ conversation ’ 
by this method was successfully earned out m New 
'V ork over a distance of two miles between two deaf 
mutes The conversation was maintained solely by 
readmg lip movement-s The main difficulty that hen 
m the way of developing purely electrical methods 
such as the cathode ray method is the high voltage 
at present required for operating the necessary tubes 
The next big development will probably be the pro 
duct ion of a }>icture of the size and bnlliancy of the 
cinema screen picture of to-day This will probably 
be done by using zone methocls of scanning in con 
junction with wired transmitting circuits Television 
should prove a better aid to salesmanship than picture 
telegraphy It has already been foimd useful m 
connexion with researches on the Kennedy Heaviside 
layer Mr Mitchell expressed the hope that litigation 
on patents will not hold up the development of tele 
vision as it did radio commmiioation 

The Apnl issue of the iSc%ent%fic Amer%can hew a 
shorf description^ yith diagrams, of a sonic altimeter 
produced by the General Electric Company which has 
been used successfully by the Army Air Corps of the 
United States high frequency whistle mounted 
in a megaphone pointing downwards sends out short 
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blasts at regular int^vals, the power being dmved 
from a gas supply tank fed from one of the engine 
cylinders At each blast a pomter begins to travel 
round the dial of the altimeter and the pilot reads 
the position at the instant he hears the echo of the 
blast by reflection at the surface of the ground is 
provided with a stethoscope connected to a second 
megaphone pointing downwards, mounted m the tail 
of the aeroplane An acoustic filter m the connecting 
tube reduces the engine and other aeroplane noises, 
and it is found that altitudes so low as 60 ft and so 
high as 1000 ft can be accurately measured even m 
the densest fog 

Typhus fever in the Old World is transmitted by 
the body louse Recent Daily Science New Bulletins 
of Scien<5e Service, Washington, D C , report that 
Drs Dyer end Badger, of the U S Public Health 
Service, investigating typhus fever m Baltimore, have 
obtained evidence incriminating a rat flea ets the agent 
transmitting this form of typhus fever, which may be 
a t 3 qje slightly different from European typhus fever 
It 18 probable that there are several typhus like fevers, 
for there are forma of ty|>hus fever in the East which 
are transmitted by ticks It is of interest to recall 
that Prof Matthew Hay, of Aberdeen, m 1907, before 
the mode of transmission of tyj^hus fever was known, 
suggested on epidemiological evidence that the flea 
might be the agent 

Messrs Bellingham and Stanley have recently 
issued a new illustrated catalogue of their spectro 
metric apparatus The geneial feature in the design 
of their instruments is the increasing departure, which 
18 now fairly general, from the old conventional type 
based upon the rotating telescope and collimator 
Even where the Littrow pimciple of mounting is 
not applied, the mstnmnents tend to be made in 
more compact and mechanically soundei forms, and, 
occasionally, to be constructed with interchangeable 
o[)tical systems One spectrometer of rather special 
interest which hew been built specially for the study of 
the Raman effect, but would be of use m the investi¬ 
gation of any feeble visible source when high disper¬ 
sion was not required, is a large aperture mstniment 
of ajierture F/2 , with a single pnsm and a lens of 16 
cm focal length, the siiectrum between 8000 A and 
3400 A occupies a length of 10 ram Among other 
mstruments listed is a polarising photometer for use 
m the visible and ultra violet regions 

The New Physics Building of the National Physical 
Laboratory will be opened on June 23 at 2 16, by Sir 
F Gowland Hopkins, president of the Royal Society, 
and chairman of the general board of the Laboratory 
Other speakers will }^q Sir Richard Glazebrook, chair 
man of the executive comibittee, who will give a short 
account of the history of the building, and Sir J J 
Thomson, cheoiman of the research committee of the 
Laboratory At 3 o’clock the president of the Jloyal 
Society will proceed to the Mam Aerodynamfes build¬ 
ing, to receive other visitors to the Laboratory^ 

The Bakenan Lecture of the Rojal Society will be 
delivered at 4 80 on Thursday, June 26, by Prof B 
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Chapoo^n The subject will be “ Some Phenomena of 
the Upper Atmosphere 

Thb latest addition to the senes of catalogues of 
Francis Edwards, Ltd, 83 High Street, Marylebone, 
W 1, IS No 538, devoted nnainly to Voyages and 
Travels before 1750 ** 

The author of the article on The Nature and 
Ongm of Ultra Penetrating Rays ” in Nature for 
June 6, p, 869, wntes that the foliowmg errors (present 
m his MS ) were oveflooked by him m the proof “ At 
the end of the first paragraph ‘37 10® c volts ’ should 
read ‘19 10® e-volts* This error is repeated four¬ 
teen lines later Agam, the same error appears in 
tiiat at the bottom of the first column on p 860, ‘ At 
present this limit is about 4 10® e-volts* should read 
‘ At present this limit is about 2 10* < volts* ’* 

Appucations ore invited for the following appoint 
meats, on or before the dates mentioned —A labors 
tory assistant for the medical imit laboi atones of 
the Welsh National School of Me<iicme—D Brynmor 
Anthony, University Registry, Cathays Park, Cardiff 
(June 22) Two munitions committee research fellows 
at the University of Liverpool (Faculty of Engineering) 
—The Registrar, University, Liverpool (June 22) A 
lecturer in mathematics (with physics as subsidiary 
subject) at the Handsworth Technical College—The 
Principal, Technical College, Handsworth, Birmingham 
(Jline 23) A head of the Evening Building Department 
of the School for Building, Femdale Road, 8 W 4, and 
a full time instructor of plumbing for day and evening 


classes at the same institute—The Education Officer 
(T 1), County Holb S£ 1 (June 24) An assistant 
lecturer m commerce at University College, Leicester 
—The Registrar, University College, Leicester (June 
27) Two visiting teachers for chemistry atid physics 
at the Norwood Technical Institute—The Education 
Officer (T 1), County Hall, SEl (June 27) An 
assistant lecturer in the Department of Political 
Economy of University College, London—The Seore 
tary, University College, Gower Street, W C 1 (June 
30) A demonstrator of physics at G^uy’s Hospital 
Medical School—The Dean, Guy’s Hospital Medical 
School, London Bridge, SEl (June 30) A lecturer 
m physics in the Egyptian University, Cairo—The 
Dean of the Faculty of Science, c/o Egyptian Educa 
tion Office, 39 Victoria Stieet, 8 W 1 (Jifiy 1) Seven 
chemical assistants m the Public Health Department 
of the London County Council—The Clerk of the 
L C C County Hall, SEl (July 0) A tutor of 
women students in the I niversity of Leeds—The 
Registrar, University, Leeds (July 6) A halftime 
assistant loctuier in botany at the Univeisity College 
of Swansea—The Registrar, University College. Single 
ton Park. Swansea (July 7) A demonstrator in 
physics in the University of Leeds—The Registrar, 
b nivemty, Leeds (Tuly 13) A readier m organic 
chemistry m the Aligaih Muslim University (landi 
dates restricted to Indian born subjects of the King) 
—Pi-ol H F Huntei, Box 114, cUy N4tuhk Office 
A lecturer in charge of the Building Depaitment of 
the Norwiph Teclmical College - The Principal, Tech¬ 
nical College, Norwich 


Our Astronomical Column 


Calendar Refornl —A note in this oolunm on June 6 
I'eferred to the widespreail opposition to any break 
in the contmuity of the seven day week An article 
by Mj L C W Bonacma in the Evening JStafuiard 
ot May 29 goes too far, however, in the opposite 
direction m resisting all reforms One of his mam 
points 18 the sentimental association of certain old 
traditions with the present months But it may be 
pointed out that many of these associations have 
already been broken by the change of style Before 
tlie change the hawthorn flowered early m May, 
now it s^dom does so till after the middle of the 
month Again, the old rhymes 
Bamaby bright, the longest day and the shortest night 
Lucy light, the shortest daj and the longest night, 
are no longer true The dates of the feeists are Jime 
11 and Dec 13 The strongest argument for a change 
18, however, the utterly illogical arrangement of the 
length of the months Smoe the average length of 
A month 18 almost 30) days, it is clear that all 
months should have either 30 or 31 days^ The 
abnormal shortness of February is due to the pride 
of som^ Roman emperors, who wished their months 
to have 31 days It is strange that mankind has 
tolerated vthe anom^y for nearly two thousand years 
Different methods of improvemwit ore possible 
The sunpleet is to make the lengths 30, 31, 30, 31, 
etc , with the final 31 changed to 30, except m leap 
year Another arrapgeroent is 31, 30, 30 , 81, 30, 30, 
etc , With an additional 31 at the end , this has the 
advantage that the first three quarters ace each 
exactly 13 weeks. The leap day should be |S4aoed at 
the end of the year, so that it does not alter the iftterval 
from one oaMdu date to another in the same year 
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It IS clear that there is room for improvements, and 
the prospects of carrying them out are rendered 
brighter if they are not too drastic It would be wise 
to drop all tampering with the week , such a change 
excites strong opposition 

A Very Massive Double Star —A DaiJy Sctencf Neus 
Bulletvn, dated Waj*hmgton, May 20, reports that 
another very massive double star has hml its mass 
detennmed, by Dr J A Pierce, at the Dominion 
Observatory, Victoria, B C It will be remembered 
that the greatest star mass hitherto measured was 
that of the spectroscopic binary in Monoeexos known 
as the ‘ Ploakett Star since it was detected by Dr 
J S Plaskett, director of the Observatory at Victoria 
That consists of two stars of nearly equal mass, each 
at least 80 times as massive as tiie sun , since eclipfles 
do not occur in that star, the exact masses cannot be 
mven, but must be somewhat greater than the above 
Curiously, the bulletin omits to give the name or 
position of the newly measured binary, which is one 
of the most imixirtant items ui an announcement of 
this kind , It 18 stated that its binary character was 
detect^ at Mt Wilson between 1920 and 1924 , but 
It hew been the subject of more exhaustive study with 
the 72 mch reflector at Victoria, smee the report 
mentions “ spectroscopic and other photographs ’*, 
and also gives exact values for the masses (not merely 
minimum values), it be concluded that eclipses 
have been detected The penml of revolution is 
66 days, and the meisses of the components ere re¬ 
spectively 134 and 60 times that of the sun The 
centre of gravity is receding from the sun at the rate 
of 8 km /sec 
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Chronology «nd ArcluBologj —In AnhquAiy for 
June, Dr G A Heisner exaniinoe the method of 
dating by meauB of objects from £g^t with special 
reference to stone vessi^ found m Crete and Meeo- 
potamia, and mcidentally lays down oertam pnnoiples 
lor ita employmwt (1) Conclusions have often been 
reached on the datmg of Bingle objects found ip Egypt 
and httle attention has been paid to its range It is, 
therefore, neoeasary to know the whole range of time 
dunng which the object occurs in E^pt and the 
variations m form which it assumes m that time (2) 
An Egyptian object found abroad must be identioal 
in form, material, and teohmque with a type of known 
range in Egypt It must be remembers also that 
most objects m Egypt pass through two stages of 
development, an earlier stage of practical use and a 
second m which more or less degenerate examples are 
made for burial pu^oses only Taking the history 
of stone vessels in Egypt, it would appear that the 
period during which we might expect an exjiort is 
that from the time of Zer (third kmg of Dynasty I ) 
to the end of Dynasty III , but the export as mfts, 
especially royal gifts, might have taken place down 
to the end of Dynasty V or even VI Examinmg the 
evidence from the royal site at Knossos, it would appear 
that there is no object which can bo dated with safety 
to the jiredynastio period or oven Dynasties I if 
Sir Arthur Evans's correlation of Early Mmoan III, 
Middle and Late Mmoan, with the Egyp^n periods is 
correct in all essentials, but some modmcation is re 
QuiTod for the correlation of the Cretan Neolithic and 
Early Mmoan I and II , as the history of Egyptian 
stone vessels has progressed considerably since the 
studies upon which he rehed Taking the material 
from Ur, so far published, while the technique has 
some similarity to the most usual form of Egyptian 
technique--the bonng with a stone—none of the 
vessels reporte(l from Ur is of Egyptian Origin, and 
they serve no useful purpose m the correlation of the 
early ISumerian and Egyptian periods 

The Development of the Thyroid —Ernst Marcus 
{JMe Naittrwsa , 27, Feb 1931) gives a brief account 
of the development of the thyroid glands m Amphibia, 
based on his two recent jiapers on this subject in 
Zool Johrb (Anat On tog 62 , Allg Zool u Physiol 
49) Investigation of the mgrowing nervous layer of 
the ectoderm in all three orders of Amphibia—Gymno 
phiona, Urodelo, and Anura—shows that the thyroid 
arises from this layer without participation of the 
endoderm Implantation of oral ectoderm and meso 
derm m the ventral region of the young larva results 
in the development there of thyroid^ the turmng of 
the preeiunptive oral ectoderm through 180® results 
in the development of a thyroid lying dorsal to the 
gut If a piece of ectoderm the dorsal margm of 
which borders the ventral half of the presumptive oral 
region be turned, the portion of the nervous layer 
which remains in its natural position gives rise to a 
normal thyroid directed obliquely ventrally away 
from the endoderm of the gut, while the other ix^rtion 
of the nervous layer produces a thyroid directed 
obliquely dorsaHy and without relation to the endo¬ 
derm " 

AxoIotU in CaptiTitr —^Number $, volume 4, of the 
Aqtfpnst and Ke^ptr (May June 1931) includes 

several referenobir to the axolotl In Notes from 
the Brighton Aquanum ”, Mr George W Wellor 
describes both black and white varieties In the 

Readers* Recorcb *4 Mr John Gray notes that 
an axolotl had tned to eat a stickleback, which 
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choked cmd killed it; and Mr, W E' Tesc^emakf | 
makes the very interesting statement a pidr o£ 
axolotls hving in an out-of'-door pond have spawned 
and that the eggs are on the pomt of hat^^gng, 
Th4pctfents have mund their own food smoe last May, 
when they were first placed m the pond The same 
observer has already reared the young axolotis m 
the open from the age of about six wed^ or less* so 
that it IS quite possible for the whole of the breedmg 
and rearmg to take place out of doors at low tempera¬ 
tures 

The Great Croeibill Movement of xps?—^In the 
summer and autumn of 1927, as many records in the 
British Isles witnessed, there occurred an important 
migration of crossbills {Lox%a ottnHrostra) The move 
ment, summarised by Ad 8 Jensen, extended over 
the greater part of Europe from mid-Russia to western 
France, Ireland, and Iceland, from Fmmark to mid- 
Italy and the Ukrame, and even to the southern parts 
of western Siberia (De^ Kgl Dan$ke V%dm»k Selak , 
Btol Meddel , 10, 1, 1930) It was noticeable that 
the crossbills showed themselves earliest m the most 
easterly countries visited and progressively moved 
westwards The origm of the flight, therefore, must 
be sought in the east, mdeed m the northern parts of 
Russia and Siberia, where the great pme forests form 
the particular habitat of these oirds When explam- 
mg the migration, it must be remembered thqt m the 
summer of 1927 the pme-trees m these parts made 
extremely p>oor growth and the pme seed harvest was 
a lailure, so that the crossbills, deprived of their staple 
food, were compelled to wander to fresh feeding- 
grounds 

Biological Control in Mauritius —Mauritius, like 
many other sugcu* cane growing countries of the world, 
suffers severely from the ravages of Lamelhoorn beetle 
larvse The species Phyialus arnilhi appecu^ to have 
been accidentally imported into Mauritius from Bar¬ 
bados, some time pnor to 1911, when it was first re- 
corded as a pest Gk>od work has been ar>hieved"by 
various artificial methods of control, and this has been 
augmented by the application of biolodo&4 measures. 
In 1916, the solitary wasp, Tiphxa jhraUela, was intro¬ 
duced from Barbados and has now become well dis¬ 
tributed over the whole region of mfested cane The 

g resent dinr position of the probleu is desonbed by 
[r D d’Enuneres de Charmoy, ui the issue of the 
Bulletin of Entomological Reeearch for March He 
pomts out that smoe the PhytaluB has been well 
established m Mauritius, some twehe or fifteen years 
before the mtroduction of its paiaeite the fatter 
IS, for the time bemg, at a disadvantage from the 
economic pomt of view Years mutt eliqiee it 



destrovs up to 80 p>er cent of the Pufokue and its 
work is bemg augnuQated by a second piMrasite, Elis 
thoracioa, whioh was import from Madagascar in 
1917 At the present juncture, it may be said that 
artificial measures of control ore requir^ to bf rigifily 
prosecuted so long as the biolog^l method remains 
only very partially effioacious 

» 

Tea in India —Dr Harold H Mann's leeijiixtu pVib- 
lished in the Journal of the Royal Sodtetg of Arte of 
AprU 3, upon the scientific aspects of the Indian tea 
industry, was an mterestulg h&toi|^ Tdejupd, by one 
qualified to speak, of the progiess in tea cultivation 
under Indum conditions Dr Mann wenS^to imdia m 
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1900 08 first scient&o officer of the Indioa Tea 
AMOoiatiofi When tea plants were first cultivated in 
lodja, earty tb the nineteenth century^ pluits were 
in^odaoed irom C9una, but the discovery of indigen- 
OU 0 tea plants on the borders of India and m Ajieam 
directed attention to the suitability of certain dis* 
tricta, especially Assam, for tea cultivation, and in 
1839 the Assam Company was floated to take over 
and extend two-thirds of the Qovemment plantations 
in the provmoe In those days, only Cbmese expm- 
enoe a^ Chinese methods of cultivation were avail- 
able, and Dr Mann suggests that the Indian mdustry 
has only thrived amoe it heis been broken away from 
these methods and developed its own Tea is a crop 
with special requirements, it thrives on acid soils 
and detenorates upon liming , the crop required is 
not flower or fruit, but the yoimg leaf, so that a special 
pruning and cropping technique is required m order 
to encourage the contmual succession of young leafy 
shoots suitable for pluckmg 

Flora of Lancetilla Valley, Honduras —In oompihng 
an enumeration of lowland Honduran plants of the 
remon about Lancetilla Valley and the port of Tela, 
PC Standley (Field Museum of Natural History, 
BoUm%cal vol 10, Pubhoation 283, Jan 1031) 

lias made available a botanical work which will be 
equally useful for study purposes anywhere in the 
lowlands of Central America, as the area is typical of 
the wet lowlands of the whole Atlantic coast of that 
country Almost all the area which is not devoted 
to the cultivation of bananas, which is the principal 
industry and furnishes the chief article of export from 
Honduras, is covered by dense forests, wooded swamps, 
oi marshes A general botanical description of the 
different types of vegetation, with accounts of the 
< lunate, geography and mhabitants, economic plants 
of the district, the relationships of the flora, vernacular 
names, and previous botanical exploration of the remon, 
precede the descriptive flora Both flowermg plants 
and cryptogams are mcluded, though the list of the 
latter la very mcomplete Many of the commoner 
plants are well illustrated 

Permian Insects —In part 13 of his senes of papers 
on “ Kansas Penman Insects Dr R J TiUyard 
(Amn Jowr jSet, 2 i, p 232, 1931) deals with a 
Kmall group which at fijret sight appear to be true 
Coleoptera (or beetles), but a study of the venation 
and method of foldmg of the hind wmg shows that 
tJiere is no close relationship between these two groups 
for these Permian msects Dr TiUyard proposes a 
new order, the Protelytroptera, which he regards as 
the ancestral group from which the existmg Der- 
rnaptera (or earwigs) have been derived 

Fossils of the Upper Rhine Valley —W Salomon- 
!^'alvi (** Obwhemischer Fossilkatalog,” Lief 1, Ber 
im Qebrilder Bomtraemr, 1931 , 36 ^Id marks) 
has edited a catalogue of tne fossils found m the upper 
Rhine valley extending from Basel in the south to 
Kunardok cmd the Taunus m the north Under each 
^pec^ee references are given to the works m which it 
iM recorded or deacnbM, to the locality and horizon, 
md to the museum in which specimens may be seen 
rhe pact now published la divided into five sections 
1, “ Pal»ozoio Animcds ’* by M Pfaimenstiel, 2, 
“ Tnaasio Vertebrates ** by \v ScheffMi, 3, “ Jurassic 
[nvertebrates" by W Deecke, 4, " Trmssio and 
Turaseio Vertebrates ” by M Pfannenstiel, 6, 

‘ Paheozoio and Mesozoic Plants *’ by K Frentzen, 

Ionic Wind Voltmeter —One of the earliesj) effects 
noticed when a pointed conductor was oof^ieoted 
with a source of nigh voltage was the electric wmd 
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produced at the point The wmd is produced by 
the ions ooUidmg with the uncharged moleouies 
and mving them velooities The effect is observed 
at both the high tension and the earthed pc^ When 
the latter is enclosed m an insulating veseel and a 
bent wire is used aa an electrode, it is found that the 
wire 18 cooled by the altematuig component of the 
wmd according to definite laws This phenomenon 
IS used in the lonio wind voltmeter described by 
Prof W M Thornton, W Waters, and W G Thomp¬ 
son m the Journal of the Institution of JSlectnccd 
Engineers for April By making the earthed elec¬ 
trode part of a hot wire, bridge reeulings are obtamed 
from which the voltages can be detemuned The 
readings are due to the applied field upsettmg the 
balance of the bridge Indoor forms of voltmeters 
are made to mdicate up to 300 kilovolts, and outdoor 
forms up to 132 kilovolts In addition, portable 
forms from 3 to 150 kilovolts are made for general 
testing and X-ray work The authors describe also 
a thermo-eleotrostatic relay which should prove a 
help m mamtaming uniformity of voltage on the 
gna, a problem of considerable importance m distri¬ 
bution If a fault or an excess load causes the Ime 
voltage to vary, the device actuates a warning signal 
The authors state that the researches they made 
durmg their uivesti^tion on electrical discharge of 
gases have disclosed a new method of com par mg 
molecular lonismg potentials 

Fibre Structure —An illustrated pamphlet of eighteen 
pages, issued by the University of Leeds, gives an ac¬ 
count of the research work done there dunng the 
session 1929-30 with the aid of a grant from the Cloth 
workers’ Corapemy It includes a five page summary of 
the advances m our knowledge of the atomic structure 
of fibres by the X-ray analysis work of Messrs W T 
Astbury and H J Woods Wool m its natural state 
is built up of a number of molecular chains folded mto a 
series of hexagons, and when the wool is stretched these 
hexagons break up into long zigzag lines the length 
of which may be double that of the senes of hexagons 
On the withdrawal of the stretching force, the original 
hexagonal form is resumed Natural silk, on the other 
hand, behaves as would wool already stretched, and 
has not the long range elastic properties of natural 
wool While steam has little effect on the properties 
of natural wool, it depnves stretched wool of its elas 
ticity, and when the stretching force is removed the 
wool remains set in the extended state This fact has 
important bearings on the dyeing and conditioning of 
wool and on other textile processes The Government 
Grant Committee of the Royal Society granted £200 
last year for the furtherance of these researches 

Rotation of Molecules in Crystals—It has been 
suggested that m many cases there may bo complete 
rotation of the molecules in crystals at temperatures 
below the meltmg point, and the transitions involving 
OQnsiderable absorptions of heat which have been 
found for solid hydrogen halides may be explained 
as due to the taking up of rotational energy by the 
molecules The transition of solid hydrogen chloride 
IS perfectly isothermal at 98 36"^ abs and requires 
284 3 cal per mol This explanation would require 
that the solids should have high dielectric constants, 
and for hydrogen chloride, for example, the dielectno 
constant of the solid should mcreose considerably at 
98 36® abs Cone, Denison, and Kemp, in the April 
number of the Journal of the American Chenncal 
Society^ show that this is the case A temperature 
range of 85® to 166® abs was used At 98 4° abs 
the dielectno constant changes isothermally from 
3 to 10 Thus the theory of the rotation of the 
moleoulea m the crystal is supported 
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The Ross Institute and Hospital for Tropical Diseases 


^HE twenty fifth anniversary m 1923 of Sir Ronald 
Rofw's ei>och making discovery of the transmis¬ 
sion of human malana through the bite of anouhelme 
mosquitoes was the occasion of an appeal for the 
foundation of an institute for research upon, and for 
the treatment of, tropical diseases which should serve 
as a lasting monument to Koss*s achievement 

As a result of this appeal, initiated by 8ir William 
Simpson and Sir Aldo Castellani and supported by 
many influential signatories m all parts ol the world, 
funds were contributed by Indian princes, colonial 
governments and mumcqialities, city companitjs, 
lubber, tea, oil, and other trading companies, and 
private individuals a house and grounds were ac 
(juired on Putney Heath, London, and the building 
was otlapted partly os a hospital for the treatment of 
patients suffering from tropical diseases and partly as 
laboratories for research This constitutes the present 
Rush Institute and Hospital for Tropical Diseases, of 
which Her Grace the Duchess of Portland is president 
The Institute m administered by a council of which 
Kir Charles Campbell Me Leod is chaiiman and Major 
Lockwood Stevens, secretary The staff includes Sir 
Ronald Ross lumstK os director in chief , Sir William 
Simpson, director of tropical hygiene , and Sir Aldo 
Castellani, medital dnector, with Sir Malcolm Watson 
in charge of the Malaiia Department The annual 
Re}>ort for 1930, recently issued, surveys at some 
length the activities and research work*of the Insti 
tiite An increeisecl number of patients were treated 
in the hospital during the year, the total number 
being 86 


Sir Ronald Ross has continued to write upon 
malana and its control, Sir Willicun Simpson is in¬ 
vestigating the longevity of the plcigue and other 
bactena, and Sir Aldo Castellani has pimlished several 
papers on minor and other ailments of the tropics and 
upon fungi which attack the skin Dr Shaw Mackenzie 
IS continuing his studies of the blood changes that occur 
m cancer and on the dia^osis by blood tests and 
treatment of this disease In the malana laboratory, 
observations have been made on the influence of colcl 
upon the larvse of the Bntish tree breeding anophehne, 
A plumbtus, showing that they hibernate and resnrt- 
even freezing m the water m the tree-holes A lencd^y 
survey is given of the activities of the Anti MaWia 
Advisory Committee of the Institute in the control of 
mosquitoes and malana abroad , this work was re 
ferred to m Nature of Jan 31 p 173 

Courses of instniction have been given to planters 
and others interested m the control of malana Un 
fortunately, the income for the year shows a decrease 
of £1600, partially counterbalanced by a reduction in 
expenditure of £628 on 1929 The flnanoial position 
of the Ross Institute is unsatisfactory, as at present 
the Institute is entirely dependent upon voluntary 
contnbutions, and an appeal is made for funds to 
create an endowment fund 

In a senes of appendices, the malana policy of the 
Ross Institute is outlined and the results of malaria 
preventive measures summaiised Mr Jackson 
Clarke, a veteran worker in cancer I’esearch, is arrang¬ 
ing his collection of slides and photographs for exhi¬ 
bition in the laboratones 


Bi*Centenary of the Foundation of the Royal Dublin Society 


^pHE bi tentenaiy of the Royal Dublin Society will 
^ be celebrated m Dublin on June 23-26 The 
Instoiy of the Society is in many respiects remarkable 
As regards the scope of its activities it is probably 
luiique The first meeting of the Societv was held 
on June 26, 1731, m the rooms of the Philosophical 
Society in Trinity College, Dublin The earliest defini 
tion of Its objects is expressed os follows 

** It was proposed and unanimously agreed unto, 
to form a Society, by the name of the Dublin Society, 
for improving Husbandry. Manufactures and other 
useful arts ” 

A few days later, on July 1 at the second meeting, 
it was agreed that the wunls “ and sciences ” should be 
added after “ arts ” m the title of the Scx!iety 

Among its earliest members the name of Thomas 
Prior appears He had graduated in Trinity College, 
Dublin, in 1703 He acted as s<H*retary of the young 
Society for twenty years, and is by many regarded 
as its founder Several distinguished names appear 
as early members among others, that of Dr John 
Madden, whose son, Samuel Madden, D D , became 
a member m 1733 and proved to be one of its most 
loyal, able, and generous supporters He became 
known as * Premium Madden ^ because of his wise 
policy of offering premiums for methcxls of tillage, 
etc He was influential in obtaining for the young 
Society its first charter 

Among the earliest members many other noteworthy 
notfiea appear, ^eluding that of Sir Thomas Molyneux, 
a fellow of the Royal Society, who was a fnend of 
Robert Boyle, of Sir William Petty, of Newton, 
Evelyn, Dryden, and Locke Molyneux’a scientific 
interests were wide ,"'he first Mve a rational account 
of the ongm of the Giants’ Causeway, and wrote a 
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scientific leport on the Irish elk In general, however, 
matters of a jiractical character engaged the attention 
tf the young Society such as Prior’s paper on ‘ A 
New Method of Draining Marshy and Boggy Lands ” 
The foundation of local branch societies m the 
principal towns and cities of Ireland, which should 
establish communication with the Dublin Society, 
was promoted There is no doubt os to the practical 
and directly beneficent character of the work of the 
young Society, and, at the same time, of its interest 
in the promotion of applied and general science 
This was m the days of that brilliant but unhappy 
genius, Jonathan Swift A very extraordinary 
anonymous book, printed m Dublin m 1763, and 
wiitten “ By a Friend to the Peace and Prosperity ot 
Ireland ”, is in tlie possession of the present writer 
It pi^orts to be “A Dialogue between Dean Swift 
and Tnos Prior, Esq , an the Isles of St Patrick s 
Church, Dublin, Oct 9, 1763 ” The shades of the two 
defunct speakers, rising at midnight from the gravef 
discuss the economic conditions of Ireland and how 
best they can be improved The constructive am 
bitions of Prior are in general exposed to the caustic 
satire and pessimism of the Dean But m the end 
both agree on the necessity of reforms TTie dialogue, 
covenng 134 pages, is brilliant throughout 

In the first century of the Sooiety*s existence, 
systematic works, not only of economic and practical 
uatiue, but also in many cases of considerable scientific 
interest, were published by the Society The now well 
known ‘ Spring Shows * of the Society were maugur 
ated m 1831, and the stated meetings of the scientific 
members of the Society began some three years later 
It has been said that most of the good which ha^^ 
been done for Ireland has been done by this great 
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institution To its initiative and labours Dublin owes 
its beautiful Botanic CUudens at Qlasnevm, its 
Museum of Art and Natural Science, its National 
Qallery and School of Art, its National Library , 
and its Colley of Science now amalaamated with the 
National University The Inah Fishery Depeutment 
IS largely due to its initiative and early support Its 
great agricultural shows and horse shows are known 
over the world 

More recently, the Irish Radium Institute came into 
existence as one branch of the Society's beneficent 
work Its fine pioneer work m adveincing radio 
therapv, mainly due to the late Dr Walter Stevenson, 

1 8 widely known The functions of this Institute extend 
to all parts of Ireland 

The support of science^ pure and applied, in all 
its branches has been one of the Society's princi¬ 
pal functions m recent years Its Tran»acttons and 
Procetdxnge include some of the most important 
writings of Fit:^rald. Stoney, Preston, Trouton 
among others The Society supports a liberal fund 
for the prosecution of research by the purchase of 
scientific instruments which are supplied on loan to 
the investigator, or by money grants wlien a hopeful 
investigation is involved In its groat hall, seating 
1600 persons, scientific lectures suited to a youthful 
audience or, again, to an audience of CMlults are de 
livered annually by recognised scientific authorities 
Still more aclvanced lectures and demonstrations are 
delivered penodically in a smaller apartment 

From remote times the Society has promoted the 
fine arts, as alreatly mentioned , and offers to young 
artists annually a valuable prize upon the result of 
competitive work The prize is of sufficient value to 
enable the winner to go abroad for the study of art, 
if he HO desires Nor has the cultivation of music 
been neglected Throughout each session eminent 
musicians perform for the benefit of the members and 
of the general public 

The membership of the Society today numbers 
9000, €ind a long waiting list exists The groat cclnca 
tional value of its membership is rex ognised by ad 

In the celebration of its two hundredth hirthflav, 
every effort will be made to recall its earlier history, 
as well as to show by contrast the mlvonie between 
then and now Early scientifio instruments of histone 
value will be shown Recent instruments for resean h 
devised by members of the Society will be on view 
Works of art from Irish painters or sculptors which 
have ansen out of the Art School long ago established 
by the Society will be brought together A period 
boll on June 26 will close the celebrations In this, 
efforts to reproduce the costumes of the jiast will bo 
encouraged 

June 23 is the opening day A conversazione, and 
reception by the pr^ident, will bo held on the evening 
of that day 


The North Sea Earthquake. 

T ATER reports on the North Sea earthquake of 
^ June 7 add httlo, if anything, to our knowledge 
of its distribution Several of the cracks in the Chaptei 
House of Lincoln Cathedral were found to be widened, 
and the shock was felt so far to the south as Pans 
The foi-mer city lies withm the area of slight damage 
as previously traced, tlie latter within the boundary 
of the disturbed area The course of that boundary 
towards the east and north remains uncertain, in the 
absence of records from western German> and Den 
mark 

An unusual feature of the earthqu€d£e is the great 
extent of the sound area In Great Bntain, the 
sound was heard at sevemi places not more than fifty 
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miles within the boundary of the disturbed area 
The double nature of the shock was also observed 
over a wide area, cmd even at places so near the 
boundary as Elgin and Biistol 

It IS remarlmble that some of the earthquakes 
most widely felt in Britain should be of submarine 
origin The earthquake of 1852—the only one felt in 
all four divisions of the British Isles—disturbed an 
area of not leas than 56,000 sq miles The exact 
position of the epicentie is unknown, but it was 
probably submanue and not far from the coast of 
Ireland The shock so generally felt in eastern Scot¬ 
land four years ago was connected with a centre to 
the west of the Norwegian coast A centre lying a 
few miles east of Jersey has been resjionsible for 
several shocks felt over the south of England and 
even in London Tlie disturbed areas of the Jersey 
earthquakes of 1878 and 1889 contained about 68,000 
sq miles, while that of the eartliquake of 1926 cannot 
have been much less 

So far os we know the focus of the I'cient North 
Sea eaHliquake has nut been m action for several 
centuries The injury to the Chapter House at 
Lincoln suggests, however, that a strong earthquake 
in the year 1186 may have been connected with the 
same centre The shock is briefly desenbed m several 
monastic and other chronicles According to Holinshed 

Clircmicles ”, vol 2, pp 188 189), ” On the mondaie 
m the weeke before Easter, chance<l a sore earthquake 
thiough all the paits of this land, such a one as the 
like hatl not beene heard of in England sithens the 
beginning of the world For stones that laie couched 
fast m the oaith, weio remooued out of their places, 
stone houses were overt hrowne, and the great church 
of Lmcolne was rent fiom the top down\%ards ” 

C Davison 


University and Educational Intelligrence 

Cambrtdce— Di S (ioldstein. of Rt John's Col¬ 
lege, and Ml J M Whittakei, of Pembioke College, 
have been appointed University lecturers m the 
Faculty of Mathematics 

Di N J J M Needham, of Gonville and Caiua 
Collegt, has beenroappointtxl University demonsiiator 
in bioi hemisti V 

The Appointments Committee of the Faculty of 
Biology ‘ B' invite candidates foi the post of l"ni 
\'’er8itv demonstrator in t x pen mental }>syohology to 
send in then names to Pi of Baitlett (at the Psycho 
logical Laboratory), togetlier with siu h evidence of 
their qualifications as they think fit, not later than 
Oct 1, 1931 An appointment will be made early m 
the Michaelmas Term 1931 The salai*v of the demon¬ 
strator will be £160 per annum 

The Benii W Levy research studentship in bio¬ 
chemistry IS vacant Applications foi its tenure 
should be addressed to Sir F G Hopkins at the School 
of Biochemistry, before July 1 

The title of Professor Emeritus has been conferred 
on feir R H Biffen upon his retirement from the 
professorship of agricultural botany 

The General Board has been authorised to re- 
ap|>oint Sir Horace Lamb, of Tnnit> College, to the 
Rayleigh lectureslup in mathematics 

The Vice Chancellor, Prof Seward, Master of 
Downing College , T Knox Shaw, of Sidney Sussex , 
Prof Debenham, C F Cooper, of Trinity Hall, Sir 
E H Young,of Trinity College, J M Wordie, of St 
John’s College , and R E Priestley, of Clare College, 
have been appomtewi a Syndicate to prepare a scheme 
for the erection of a building for the Scott Polar 
Research Institute 

Prof O H Hardy, Savilian professor of geometry 
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in the Umveraity of Oxford, has been elected to the 
E^l^nan professorship of pure mathematics, in 
succession to Prof E W Hobson, who has resigned 


Apflications are invited by the Director of Agri¬ 
culture, Punjab, for the Maynard Ganga Ram Pnzo 
of the value of 3000 rupees, which will be awarded for 
a discovery, or an mvenUon, or a new praotioal method 
tending to increase agnoultural production in the 
Punjab on a paying basis ^plications must reach 
the Director of Agriculture, {^injab, Lahore, by, at 
latest, Deo 31, 1032 

The Council of the Institution of Electnoal En 
gineers offers a Ferranti Scholarship of the annual 
value of £260 and tenable for two yeeu», for whole 
tune research or post graduate work Candidates 
must be less than twenty six years of age, and 
nominations must be received by Aug 16 Parti 
ciilars of these scholarships can be obtained from 
the Secretary of the Institution, Savoy Place, London, 
WC 2 

The following have been appointed to Common¬ 
wealth Fund fellowships tenable by candidates from 
the British Dominions Mr Ernest Beaglehole (New 
Zealand and London) to Yale University, in psycho 
logy , Mr N S Grace (Saskatchewan and London) 
to the University of California, in chemistry , Mr 
Bernard Notcntt (Stellenbosch and Oxford) to the 
University of California, m philosophy Tlie follow¬ 
ing have been appointed to fellowahips J^nable by 
candidates holding appointments m Government 
service overseas Mr TOG Beck (Public Works 
Department, Government of New Zealand) to the 
University of California, in civil engineering, Mr 
B J Dippenaar (Department of Agriculture, Union 
of South Afnca) to the University of Wisconsin, in 
agnoulture , Mr A R B Edgecombe (Public Works 
Department, Government of India) to the University 
of Califonus, m electrical engineering, Mr H R 
Knowles (Department of Agnoulture, Union of South 
Afnca) to the University of Wisconsin, in agnoulture , 
Mr E H Samuel (Civil Service, Government of 
Palestine) to Columbia University, m economics, 
Mr George Stark (Native Development Department, 
Government of Southern Rhodesia) to the Umversity 
of North Carolina, in education 

In the Report for the year 1929-30 of the University 
of Leeds, prominence is given to the development, 
actual and prospective, of the University’s residential 
accommoilation for students Devonshire Hall, begun 
in 1928, already accommodates 140 men and is one 
of the largest hostels in a modem university The 
plans of the building make provision for furtlier 
expansion, but the extent to which this shall take 
place will depend not only oniunds becoming available 
but also on the solution of the problem of now^ many 
students can appropriately be associated withm a 
single hostel Another important addition to the 
Umveraity’s buddings is the mining block, fkushed 
during the sununer Her© accommodation is reserved 
for members of the scientific staff of the Department 
of Scientific and Industrial Research engaged on a 
ohemiMd and physical survey of the coal resources of 
West Yorkshire, which is part of a survey of the coal 
resources of Great Britain being earned out by the 
Government Statistical tables annexed to the report 
show'a substant^ increase m the number of day 
students, both fun time (from 1386 to 1434) and part- 
time (from 144 to 219) Evemng classes, chiefly 
textile and fuel (mduntrmh show a fallma nff from 223 
to 144 
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Birthdays and Research Centres. 

June 90, x 86 i,—Prof Sir F O HopiciNe, Pree 
R 8 , Sir William Dunn proiessen^ of bioohemistry 
m the University of Cambndge, 

My department engaged upon a variety of bio¬ 
chemical problems, but of late years we giv^n 
the most attention to a study of the oatalytio control 
of biochemical reactions and especially of oxidations 
in the livmg cell We are endeavouring to i^{dy 
such studies widely m the biological field , not to 
mammalian tissues alone, but to every form of living 
cell I think that very significant knowledge can be 
won by studying the metabolism of livmg organisms, 
not a little has come to light as the result of work 
by my colleagues m Cambndge 

I have myself returned lately to a study of the 
functions of glutathione in tifwe respiration, and 
find that, m some tissues at any rate, it plays a real 
part m the organisation of events I am also following 
up certam Imea of vitamm research 

June 22 , 1864 —Sir Daniel Haix, K C B , F R S , 
Chief Scientific Adviser, Ministry of Agnoulture 
and Fisheries, said Direi^r of John Innes Horti¬ 
cultural Institution 

So far as my personal work is concerned, 1 am 
endeavounng to clear up certam pomts m the taxo 
nomy of tulip species, which has taken on a new 
aspect smee the discovery of polyploidy m the genus 
by the late Mr W C F Newton TSilips present 
various other problems of great significance m general 
botanical theory, but they can be resolved only by 
breeding experiments Smoe six years are require<l 
on the Average to bring a tulip seed to the flowermg 
stage and two or tliree generations are neoaesary, I 
am trustmg to some successor eventually to work out 
the material I am initiating 

Herein lies the great value of a research foundation 
like the John Innes Horticultural Institution , it can 
embark with some confidence upon a scheme of work 
that may require a long term of years for its com 
pletion The genetics of fruit trees affords a case in 
point, a generation is rarely less than seven years 
with apples, plums, and chernes, and although Mr 
Crane has already obtained results of prime import 
ance, they still open up fresh vistas of more extended 
work 

Considering the raagmtude of British mterests in 
the tropics and the fact that all progress in the improve 
ment of tropical crops like copra, rubber, tea, coffee, 
etc , depends upon genetical work, it is lamentable to 
see how little reoogmtion the subject still receives 
either m our universities at home or m our experi¬ 
mental stations overseas 

June 22 , 1887 —Prof Jxilian Huxxkt, honorar> 
lecturer m zoology at King's College, London 

1 am myself especially mterested m various Imes 
of work bearing directly or mdirectly upcm the rela¬ 
tion of hereditary constitution to adult characters 
such problems as the effects of individual genes dunng 
development, the study of changes m relative size 
of organs with growth, and the systematic study of 
^ne-expreesion under different environmental con¬ 
ditions 

I am also much interested m the speoiee problem, 
and wish that a concerted attack could be directed 
upon it by a team moluding general soologista as well 
as systematists, students of distribution, ecologists, 
biometncians, and geneticists I believe that a careful 
organisation of research m this field ^ould be extremely 
fruitful 
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June 33, 1859 —Lieut-Col A W Axcook, CIE, 
F R S , IMS (retired), formerly profwssor of 
medical zoology in the University of London 
kSince my retirement from the London School of 
Tropical Medicme under the statutory age-limit, my 
efforts have been confined to supporting, under the 
auspices of the Tropical Diseases Bureau, what I hope 
may never be neglected, namely, the old and fniitml 
connexion between natural science and scientific 
mediome Authors of papers treating of animals 
specifically hurtful to the human frame, and zoological 
papers throwmg light on causes, or suggesting means 
of control and prevention, of specific diseases of 
mankmd, provide most of the material of this useful 
though non spectacular work 
As a medico zoological subject for extremely 
promising study, I would direct attention to tlie wolf- 
rearod children—one of whom I have seen—that 
occasionally come to light in northern India There 
IS evidence that such children, havmg in infancy been 
earned off by wolves, have survived, have lived among 
the wolves, and (if by after chance rescued by capture) 
behave as wild animals But to what extent the germs 
of their human and mtellectual endowment have been 
annulled or aborted m their aberrant wolfish environ 
ment is a subject that has never been precisely m- 
vestigated It is plain that such exact investigation 
by a company of medical mentahsts and biologists 
might be enormously matructive, m many directions, 
where confusion and fallacy now are somewhat 
prevalent 

June 35, 1859 —Prof Sydney J Hickson, FRS, 
emeritus professor of zoology m the University of 
Manchester, honorary follow of Downing College, 
Cambridge 

Dunng the lost three years the subiect of my m- 
vestigation has been the species problem m certain 
groups of Coelenterata With this in view, I have 
completed a study of the Gorgonacea from the Panama 
region and of the Xeniidaa from tho Barrier Reef In 
some genera there are apparently clearly defined 
discontmuoua groups probably of the character of 
Liimean species, m others there seems to be complete 
‘ vmtmuity between the so called ‘ species * Satis¬ 
factory results as regards continuity can only be ob 
tamed when considerable numbers of specimens of a 
genus from one locality, or of species from several 
localities, are submitted to detailed investigation 
llie mam object of this research is to throw hght on 
the OHM of species in a group of radially symmetrical 
and sedentary animals 

June 36 , 1894 —Prof P Kapitza, FRS, fellow of 
Tnnity College, Cambridge, and assistant director 
of magnetic research m the Cavendish Labora 
tory 

The general Ime of our research is the study of the 
influence of strong magnetic fields on solid substances 
It 18 possible to trace the influence of the magnetic 
field on nearly aU the known physical properties of 
subjstanoes We devote our attention mamly to 
studying the magnetisation of the substance itself, to 
the influence of the magnetic field on the binding 
forces between the atoms (magnetostriction) emd to the 
(hsfcurbing effect of the field on the motion of free 
oleotrons in the crystal lattice (galvanomagnetio 
phenomena) 

It appears that all these phenomena are strongly 
influenced by the physical state of the substance, and 
are much aunplifi^ if they are studied m undisturbed 
crystals The presence of foreign atoms, plastic de 
formation, and temperature agitation all seem to dis 
turb the symmetry of the crystal lattice and hmder 
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the appearance of the more sunple laws which govern 
the phenomena m a perfect crystal lattice 8 hould 
these laws be established they would probably have a 
more simple theoretical interpretation, since the crystal 
lattice IS the most regular and symmetrical of all 
aggregates of atoms known m Nature 


Societies and Academies* 

London 

Royal Society, June 11 —M L E Oliphant Elec¬ 
tron emission from Langmuir probes and from the 
cathode of the glow discharge through gases It is 
found that for jiotentmlH above about 600 volts the 
rate of mcrease of current to tho prolie is greater than 
that predicte<i by the onginal theory of Langmuir and 
Mott Smith, and this is ascribed to electron emission 
from the electrode, which mcre€i8es with the energy 
of impact of the positive ions The energy delivered 
to the probes as heat has boon measured by a com¬ 
pensation methcKl which eliminates all corrections. 
From this energy and the potential of the probe re¬ 
lative to the surrounding space the positive ion current 

can be obtained It is found that the ratio of 
electron to positive ion current is uulependont of the 
energy of the positive ions up to that corresponding 
to a potential of 600 volts, and thereafter increases 
The results are then discussed from the pomt of view 
of the angle of impact of the positive ions on the elec 
trodo surface, and it is pointed out that there must be 
an emission of electrons produced by agencies other 
than tho impact of positive ions —H E Watson, G 
Gundu Rao, an<l K L Ramaswamy The dielectric 
coefficionts of gases, T The dielectric coefficients of 
the five inactive gases and hydrogen have been 
measured at 25° and at - 190° or - 78° and compared 
with that of carbon dioxide None of these gases 
except argon has an electric moment detectable by 
the method of measurement employeil, 0 06 x 10“l® 
being an upper Imiit for kryjiton and xenon For 
argon the figure appears to bo 0 03 x 10'^*, but this 
18 probably a Hpunous result b or tho remainuig gases 

it IS not more than 0 015 x 10 ^8 Further investiga¬ 
tions of possible sources of error have boon matle, and 
an approximate method of determining condenser 
distortion with pressure is described - G D Beii- 
gough, A R Lee, and F Wormell Tho theory of 
metallic corrosion, TV The effect on the corrosion 
of zinc of faster and slower rates of oxygen supply 
than those used for previous papers has been stuaied, 
and some comparisons made with the coirosion of 
mild steel Complete curves are given showing the 
effect of concentration of potassium chloride and of 
potassium sulphate on the c orrosion rates of zinc in 
traiKjuil conditions The influence of depth of im¬ 
mersion between lunita of 0 36 mm and 100 mm has 
been ascertained An explanation has been found 
for tho departure from linear corrosion rates after 
prolongwl immersion m potassium chloride solution 
A miorographio study of the form and distribution of 
oorrodecT areas has shown that very highly purified 
zme yielded characteristic etch pits, but no preferential 
crystal boundary attack , less highly punfienl zuic 
rarely showed etch pits of definite shape, but marked 
preferential attack on the crystal boundaries 

Geological Society, May 20—A A Fitch TTie 
geology of tho country between Ivy bridge and Buck- 
lastleigh, Devon The area described consists of a 
atrip of the gramte margin, the metamorphic aureole, 
and some rocks beyond the influence of the greuiite 
The physical geology is discussed and the presence of 
a relic of the 700-600 foot platform demonstrated by 
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planimetno meamirements The rocks are described 
stratigraphically The petrology and petrogenesis of 
the rettiiftmg rooks are discuss^ in detail* emd some 
aspects of two way migration ooosidered The mineral 
assemblage of the aureole is not of much diagnostic 
value for the provenance of the sediments of the 
South of England Superficial deposits do not afford 
matter of great interest Economic aajiects of the 
geology are dealt with 

Dublin 

Royal Irish Academy* May 11—J Nolan and 
P J Nolan Observations on atmospheric ionisation 
at Gleiicroe, Co Wicklow The equuibnvim of at mo 
spheric ionisation was exammed under conditions of 
wide variability of concentrations of condensation 
nuclei Certam diurnal variations of the concentra 
tions of ions and nuclei were found The relation 
between ions and nuclei cannot be reprosontod by a 
recombination equation of the orflinary type An 
ornpinoa) equation formerly proposed, involving the 
square root of the nucleus concentration* appears to 
fit the results bettor Both the ratio of pK> 8 itive to 
negative ions and the rate of production of ions appear 
to have a diurnal variation corres^xmding to that of 
the earth’s field “—T McHugh A pair of circular 
cubiCH generated by two rigid quadrangles When 
one plane moves upon another m such a way that a 
fixed (juadrangle in the first plane is always m per¬ 
spective with a fixed quEulrangle in the second plane* 
tno centre of per 8 |:)ective doHcnbes a circular cubic m 
each plane The relations and properties of these 
cubics are discussed and degenerate coses are ex 
amined 

Edinbuboh 

Royal Society* May 19 —A D Peacock and R A R 
Gresson Mole haploidy and female diploidy m Sirex 
GyaneriSf F (Hjrmen) Tlie work of Peacock and 
Sanderson on the more generalised Hymonoptera, the 
Tenthredmidaj, m which cells of connective tissue* 
blastoderm, embryo, and gonad have been exammed* 
shows that the parthonogenetically produced male la 
haploid ( 8 ) and the bi sexually produced female is 
diploid (16) Further work, by Pesuiook and Gresson, 
on the wood wasp 6Vcx cyaneus F , supports the 
same view, for the spermatogonia and second sper¬ 
matocytes are haploid ( 8 )* there is an aliortive first 
maturation division, and the oogema are diploid (16) 
Shortage of material has precluded study of the 
somatic cells Fuelgen’s ' nuolealreaktion * is negative 
when applied to the large chromoid body and the 
oytoplasmio granules seen so pronimently m spermato¬ 
genesis by the iron heomatoxylm technique * their 
nature remams to be discovered —Jeuie A R Wilson 
Some new facts about the structure of the cuticles m 
the Russian paper coal* and their bearing on the 
systematic positioh of some fossil Lycopodiales With 
a note on the absence of oligulate heterosporous 
Lycopodiales in the fossil record by J Walton A 
remvestigation of the plant-cuticles extracted from 
the ‘ paper coal ’ from the Lower Carboniferous of the 
Moscow Bosm has confirmed that the plants from 
which these cuticles have been derive were m 
possession of a ligule and must be classed amongst 
the ligulate lyoopods Since there is no evidence of 
leaf cushions naving been present on the older stems 
the cuticles are to be referred to the genus Bothro^ 
dendron A ontioal consideration of the known facts 
aBout the hving and extmot Lycopodiales medcea it 
clear that there aire no knowrn examples of eb^ate 
heterosporous types —A H R Goldie The electno 
Reid m terrestiw magnetic storms Mc^etioally 
disturbed days ma^fy a peouhonty that w present 
in the dium&l variation of magnetio force even on 
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quiet days* the incigniRcation moreaspig with prox* 
unity to the auroral zone Using piauUy the 4&ta of 
Lerwick* Eskdalomuir* and Abinger observatories* 
computations are made of the position, direction, and 
strength of electric currents capable of producing the 
displacoroents recorded during storms The 
foimd m mdividual oases range from less than 100 km 
to above 500 km * strengths are of the urder of 
500,000 amperes Midwmter and quiet years are 
charaotensed by currents low m strength and m 
altitude and considerably mckned to the W >E 
direction * summer and equinoctial seasons and dis¬ 
turbed years by the opposite features A chart is 
given of the electric current system m northern 
latitudes This system is derivable from currents 
generated mainly m the lUummated regions of the 
globe —T M Mac Robert Fourier mtegrals This 
paper gives proofs, by the method of contour integra¬ 
tion* 01 Fourier’s double mtog^l and of the Fourier- 
Bessel mtogral Two new Fourier Bessel mtegrals 
are then established* and also a Fourier-Legendre 
mtegral 

Pabis 

Academy of Sciences, April 27 —Gabriel Bertrand 
and V Ciurea Lead m the orgems of animals In 
a previous commumcation regardmg the occurrence 
and distnbution of tm in animals it was mentioned 
that the sulphide precipitate contamed other metals 
besides tm One of these is lead, and Rguree are now 
given for the amounts of lead found m various organs 
of the ox, horse, and sheep Generally, the distnbu 
tion of lead and tin in the organs of these animals is 
similar, except in the case of the bram, which, m 
proportion, contains more lead —L Cayeux The 
core m core structure lu schista Of the two hypo 
theses suggested for the explanation of the core in 
core structure, crystallisation end a pressure effect, 
the latter is found to accord best with the results 
obtained by the author from his exammation of the 
Ordovician schists of Cabn^es —Ch Ac hard and 
M Piettre The proteuis of the articular effusion — 
Paul Helbronner A text of the third circular letter 
of Pascal relatmg to the cycloid (Dec 7 and 9* 1658) 
—S Winogradsky New researches on the micro¬ 
organisms of nitriRcation a description of a modified 
silica gel culture method, m which the gel is coated 
with a layer of an insoluble carbonate of an alkaline 
earth * the production of nitrate is accompanied by 
solution of the carbonate and consequent formation 
of translucent spots which c€ui be counted —A Buhl 
The curvihnear propagation of invariant mtegrals 
The case of double integt^ Corpuscular propaga 
tion —D Wolkowitich The utilisation of Oulmlwm’a 
ellipsoid of inertia for the representation of an etn 
pineal law by an approximato formula with several 
parameters —Andrd FouUUde A general theorem of 
iteration —Arnaud Benjoy Co-ordmaied eftsembles 
—Paul Montel Pairs of polynomials the zeros of which 
are inter related —Edgar Baticle The equUibnum 
curves of wires the elements of which are aubimtted 
to central forces —P Dupln and Teiaald-Soller The 
alternate vortices of Bdoard Konnau and B^molds’s 
law of dynamical similitude —S Choublna The pos¬ 
sible anomoliee of resistance at low tempfiraturea — 
L Goldstein The qv^tio meohanios of atomic 
shocks —Drzewiecki The apphcation of Bernoulli's 
formula to the expansion of gases—R Perrin and 
V Sorrel An mduotion furnace with a fo^magnetio 
mufiie and self^regulating temperature The muffle is 
made of ferrooobidt (80 per cant cobalt) ahd is sur¬ 
rounded by a closed conducting e^ivelom (mck^) not 
magnetic at the working temperate with oorrenta 
varying from 40 amp to 120 amp the tempeci ot aree 
varied only from {M* 0 to 972^ C* Ihe ranjh pf 




June 20, 1931] 


NATURE 


959 


speouJ Bteelfl now available permits self regulating 
furnaces of ttus type to be made to work at any 
Ifcemperaturebetween 150® C and llOC^C —-A Soamat 
JTie hjrpotheeis of the curve of puramt and Michelson's 
experiment —A« Kastler The structure of the Jlaman 
bands in liquids In the peissage from the gaseous to 
the liquid state^ the Hamcui bands are displaced in 
the direction of lower frequencies —Ch F<ry and 
Reynaud-Bonin A non 8ul|mating accumulator with 
high outout A modihoation of the arrangement 
Huggested m 1924, m which the access of oxygen to 
the negative plate is prevented The results of com- 
pfirative tests on the commercial scale with ordinary 
and modified accumulators are given, and show clearly 
the advantages possessed by the latter—P Brenans 
and K Yeu Symmetrical halogenated phenols — 
M G Filipsico The siliceous rocks of organic 
and chemical origin from the Ohgoceno of the 
Carpathian moimtams —Albert Michel-Ldvy Tlie 
(onditions of deposit of the Perrier conglomerates 
(Puy-de-D6me) —C Arambourg The longevity, m 
northern Africa, of the genua Rhinoceros during the 
Quaternary period Evidence from vanous sources 
tends to prove that the rhmoceros survived m North 
Afriga up to a relatively recent date — Maurice 
Villaret, L Ju 8 tin-Besan 9 on, and Jean Camus The 
application of perfusion methods to researches of 
experimental hydrology concerning vaso motnoity 
—Albert Kodon Observations on atmospheric de¬ 
tonations preceding solar and terrestrial disturb 
ancea —Ernest Esclangon Remarks on the preceding 
commumoation —Mile V Bossuyt and G Chaudron 
Contribution to the study of the structure of textile 
fibres —Pf Merklen, Mile E Le Breton, and A Adnot 
llie influences of the lipoids of serum on the precipita 
tion and estimation of the serum globulins The Tipo- 
protem complexes of the serum exercise a hindering 
action on the precipitation of the globulins either by 
^carbon dioxide or by neutral salts — G Tan ret The 
trehalose of yeast Trehalose is found m high fer¬ 
mentation yeast to the extent of 2 per cent, but is 
not present m low fermentation yeast —M A 
Machebceuf and R Wahl Biochemical researches on 
the serum of patients suffenng fmm Imoid nephrosis 
Marcel Labb^ and F Nepveux The sulphydno 
compounds of human blood in the normal and in 
pathological states 


Komb 

Royal National Academy of the Uncei, Nov 16 — 
Maria Pastor! General expression for isotropic 
tensors -—V Hlaraty Geodetic oo ordinates Vanous 
considerationa ooncemmg Fermi’s theorem on the 
geodetic oo ordmates aloim a curve m n dimensional 
space are discussed —G Krall Cntical velocities of 
heavy masses on a binary —N Sakellariou A class 
of cenUtil movements—A Masotti The electrical 
condenser formed by a reotilmear wire between two 
pasrallel planes The general case, m which the wire 
18 not equidistant from the two planes, is discussed — 
R Brunotti and Z Ollano The Raman effect in pure 
water and m certain solutions—V Puntoni Morpho 
logical differentiation of oertcun species of Actmo- 
myoetes confused under the name Actxnomyces hovts 
By a study of the process of formation of aerial 
myoelio, and of the sporifloatKm, differential characters 
h/ been establish^ between A sulphurcus, A 

chromogmus, A aibxdo flavua, and A oameus — 
Mitolo! The material metabolism of the central 
nervous aystwn (3) The elimination of the cholesterol 
‘‘The ooin]^te elimination cholesterol byjurviving 
octroi nervous tissue Is a phenomenon whicSvmay be 
eMabhshed espenxnentally and is mtimately connected 
ivid) tiie znacaboho processes of the tissue 
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Diary of Societies. 

FRIDAY, JiiH* 1« 

Puthical SctciETv (at Imperial College of Science and Technologi^ a 

5 and at 6.16 —Disctisjiion on Audition to be opened by Dr OS 
Myers —Dr E D Adrian The Miorophonlo Action of the Cochlea li 
Relation to rheorles of Hearing—Dr R T Beatty Auditor' 
Mechanisms —Dr A. W Q Ewing High frequency Deafneas.—Dr 
F Allen I he Perception of Intensity of Suund In Normal, Deprasaed 
and Enhanced States of Aural HeosltWlty-^Dr B G Blobardson Th 
Dynamical 1'heory of the Bar —Sir Richard A 8 Paget, Bart 
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the Vowels —Dr E. Meyer The Analysis of Noises and Musics 
Sounds—Dr 0 V Dryadale Acoustic Measuring Jnatnimenis- 
Dr U Banister The fiiuils of Sound localisation A« H DsvIh 
The MeoaurenientofNolse.—Dr F Trendelenberg OtdeotfveMeasura 
ment and Buhi^^tive Perception of Sound —Dr 0 Waetxmaun ant 
H Heisl^ The Meaaiiremont by Keaonanoe Telephone of the Thraahok 
Seosltivity of the Bar —Major W B. Tucker The Localisation o 
Bound Derived from Observations of Intensity—Prof E M voi 
Hornbostel The Time Theory of Bound looallaation A Re atatemenl 

Roy At Booimr or Mbdicimb (Physical Medicine Section), at 6 —Specia 
General Meeting 

Roy AC SooiBTY or Mbdicimb (Obetetrloa and Gynaecology Beotion), at 8 
—Prof F J Browne The Zondek Aocbelm Ueaotion in Chorion 
Epithelioma. —Dame Louise Mcllroy and Dr Gladys Hill Pregnane 
CompUoabed with Diabetes 

Royal Sooibtt or Mbuicimb (Radiology Section^ itt 6 80 —Speols 
General Meeting 

SATURDZy JusE 20 

North or Bnoland iNimTUTK or Mining and Mbohawtoal Bnoinerb 
(at Newcastle upon Tyne), at 2 80 —A Walker Interim Report c 
the Support of Workings In Mines Cominitlee 
Royal Suotirr or Mbdioinb (Ortboptedlc^ Section) (at Oxford) 

IIMONDAl , Jdnb 22 

Royal Orograpuioal Booiwty (Annual General Meeting), at 8 —Si 
William Goodenongh Preientidion of Royal Medals and other Award 
of the Society delhery of Presidential Address, Annual Report c 
the Council 

7 VSWAY, JuNB 33 

Qubbbtt MiCROfloopicAL CuJB (st 11 Ohsudoe Street, W 1), at 7 80 
Gossip Meeting 

WST)NSSl>Ay, JuNB 24 

Royal Sooibty or Arts, at 4 —Annual General Meeting 
British AsTRONomrAL AaeociATioM (at Sion College), at 6 
BRtTisn PtYOBOLOOiOAL SociBTY (Medtcsl Section) (at 11 Ohandc 
Street, W 1), at 8 80 —Dr A R Kedfern, Dr SybiUe Yatea, and Di 
J O Young Symposium on Phoblaa Disciisaion to be opened b 
Dr E Miller 
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Upper Atmosphere (BakCrlan Lecture). 
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Papers on Oscillation —UUs M I Dunadon Reversible Perspeotiv 
and the Blfeot of Conation —Mrs H W Oldham Oscillation 1 
Bounds of Low Intensl^ —Demouatratlons of Apparatus by D I 
Vincent (a) A Hirt'or TochUtoficope Without Moving Parta, (6) A 
Apparatus for Producing Sounds or Predetermined Wave form. 
Royal Society or Mbdioinb (Otology Section) (at Oxford). 

PUBLIC LECTURU. 

TUESDAY, JONB 28 

Institute or Patholoov and RrMSARnB (St Mary s Hospital, W 2), i 

6 —Prof H Hartridge The Theory of Hearing 

FRIDAY, June 26 

London Bohuol or Hyotekk and Trotioal Mbdioinb (Publio Healt 
Division), at 6 —Sir Thomae T/egge Industrial Polaoninga 

■ l-CKNTENARY* 

June 23 to 29 

Royal Dublin Society (Bl Centenary Celebrations) (at Ball a 8rldg 
Dublin). 

Tw$day Jun$ 38, at aSO '-^nverEaxione 
Lffliaaeday, Jane 24, at 11 a-m —Solentlho Proceedloga. 

Thunday, June 96, at 11 A w 
At 8 —Annlveroary Stated Meeting 
Friday, Jun« 26, at 11 a. m 
Saturday, June 27, at 2. 

Moitday, June 29, at 8 80 

RUMMER MSSTiNa. 

JCNB 22 TO 24. 

iMBTrrunoN or HBATora and VumLATnra ENoniauR (at Harrogate). 
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Professionalism and Science. 


O NE of the mam features of the development of 
science during the nineteenth century, as 
Prof A N Whitehead has pointed out m “ Science 
and the Modern World ”, is the twm growth of 
technology and professionalism Science was then 
for the Erst tune conceived as a vast mine of ideas 
for utilisation m practical life, and m the disoiplmed 
attack on problems thus encountered in techno¬ 
logical developments the scientific worker rapidly 
passed from amateur to professional status 
The professionalism of science is one aspect of 
the problem of specialisation which confronts the 
educationist to-day It can scarcely be disputed 
that the complexity of modem science and of 
industrial technology demand intensive specialisa¬ 
tion and tend to encourage the growth of various 
scientific professions At the same tune, the growth 
of professional organisations among scientific 
workers and the marked movement towards regis¬ 
tration in post-War Europe, while likely to assist 
in the participation of scientific workers in public 
affairs, are not without their own special dangers 
The specialised knowledge and restneted outlook 
. of scientific workers themselves must be recognised 
■^as among the factors which have hindered the 
establishment of nght relations between science 
and leadership Few scientific speoiahsts could 
be named whose knowledge and opinions would be 
accepted os havmg much weight outside the narrow 
field in which they have elected to pursue their 
special studies or researches In many oases their 
traimng has not even equipped them with the 
powers of expressing the results of their work in 
forms which facihtate its appreciation and assimila¬ 
tion in the normal life of the oommumty 

It must be admitted that chemists, physicists, and 
other scientific workers are frequently characterised 
by a cehbacy of intellect which cunously resembles 
the physical cehbacy practised by the learned in the 
Middle Ages This cehbacy of intellect on the part 
of individual scientific workers is one of the menn 
causes of the ineffectiveness of their professional 
organisations, which are rarely able to secure suffi¬ 
cient support from the genered body of members 
for the success of pohcies oiagmated by a few more 
fertile ipmds If the future of society largely 
depends on our abihty to hnk administrative power 
with knowledge of the scientific factors involved in 
our modem problems, that c^ombination con only 
be secured when the scientific worker adds to bis 
knowledge the wisdom which is the fruit of a 
balanced development 
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The problem is fundamentally educational Our 
present educational system on one hand produces 
odmimstrators, frequently of a high order of ability, 
but whose complete ignorance of science renders 
them incapable of assessing the scientific factors 
upon which all our modem problems turn On the 
other hand, its tendency to excessive and premature 
specialisation produces a diversity of specialists 
often devoid of the pohtical or social wisdom 
essential for the evaluation of the other factors 
involved 

The problem of education must be faced by pro¬ 
fessional organisations of scientific workers if they 
are to assume their responsibihties of leadership 
The movement towards professional registration 
accentuates the importance of educational aspects 
of professional traimng It is essential that a I 
sufficiently high standard of general education 
should be demanded of all entrants to such pro¬ 
fessions, that premature speciahsation should be 
discouraged, and that qualification for entry to a 
profession of science should depend more upon the 
abihty to apply and use knowledge than on the 
possession of an acquamtanceship with a mass of 
undigested scientific facts A danger of undue 
uniformity may arise, however, if the conditions 
of entry are too narrowly prescnbed in closing a 
profession by a measure of registration In his 
recent book, “ Education at the Cross-roads Lord 
Eustace Percy bos indicated the valuable contribu¬ 
tion which the techmcal schools might make m a 
considered scheme of professional traimng 

The technical school provides an important and 
valuable alternative method of recruiting the 
scientific and techmcal staff required by industry 
which may exercise a vitahsmg influence on pro¬ 
fessional policy and opmion out of all proportions 
to the numbers so recnuted It also makes an 
important contribution to the solution of a problem 
which 18 encountered m every project for the regis¬ 
tration of chemists or other scientific workers The 
efficient employment of research workers m industry 
IS largely dependent on the existence of an equally 
or more numerous class of laboratory assistants 
capable of carrying out the routine testmg or 
analysis and mechamoal work Many such assist¬ 
ants acquire a high degree of experimental teoh- 
mque, although few have the capacity or tramuig 
to originate experimental work 

The career ef laboratory assistant offers, how¬ 
ever, very limited ju'oepeots Comparatively few 
laboratory assistants are able to qualify and enter 
a Boientifio profession by one of the recognised 
channels, nor is industry able to absorb such 
No, 3217, VoL. 127] 


workers on its techmcal staff m adequate numbm 
Although the normal reormtment of the various 
scientific professions should not be from the ranks 
of such assistants, it would be unwise and unfair in 
any measure of registration to close the door entirely 
With proper support and oo-operation, the traimng 
such assistants can obtam in the techmcal schools 
would enable them to attain the necessary standard 
of teohmque, and their more varied outlook and 
traimng might help to counteract the deademng 
umformity which over-rigid conditions of enla^ 
tend to stamp upon a profession 

Excessive uniformity is a real danger to pro¬ 
fessional life to-day It is fostered by the train¬ 
ing which most scientific workers receive, and also 
by the conditions of industrial research with its 
emphasis on team work Nor is the policy of 
vocational selection without its tendencies in the 
same direction Fortunately perhaps, vocational 
guidance at present appears to exert only a broad 
influence on those proceed mg to the umversitios, for 
example, as between arts and science It would be 
a senous danger if such methods were applied to 
^iide into relatively narrow fields aU intellects of a 
certain charactenstic type and those alone 

Scientific progress depends on more than mere 
advances m techiuque In the perfecting of 
techmque and the evolution of corporate research 
or team work the professionahsm of science has 
'tself largely been developed Professionahsm will, 
however, defeat its own ends if it succeeds to any 
great degree m crampmg individualism and forcmg 
on scientific workers a mediocre uniformity Pro¬ 
gress depends on the spint of adventure, and the 
spirit of science is one of questing and searching m 
the unknown, with its attendant risks of success and 
failure 

The more economic necessity forces on scientific 
workers the development of their professional 
organisations, the more jealously they must cbensh 
high ideals of craftsmanship and of service, and 
guard against the stenlismg mfluenoe of excessive 
specialisation and uniformity Moreover, the very 
security which strong professional orgamsations 
ultimately confer on their members may itself be a 
snare to scientific workers 

Security is but a means to an end, and' a first 
effect of professional organisation shoidd be to 
improve the conditions of employment of smentifia 
workers, so that they can carry on their investiga-* 
tions without undue financial anxieties^ Such 
secunty makes for better woirkmanAhip by m- 
oreasing the freedom of the investigator li^en, 
howev^, it becomes an opiate and the absense 
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of competition prevente the sharpening of mmd 
on nund, security has outlived its purpose All 
powerful profeesional organisations tend to suffer 
from a speoies of inbreeding of mtelleot, or mental 
sterilisation, and it is not in an atmosphere of 
security and uniformity that great disoovenea are 
made or creative ideas conceived 
Specialisation is a necessary evil under modem 
conations Professionalism is essential to maintain 
and advance high standards of teohmque and the 
due status of scientific workers Vocational giud- 
ance must play its part m reducing the wastage of 
human material in unsuitable occupations If in 
such ways the freedom, resources, and efficiency of 
the scientific worker are increased, it is incumbent 
upon him to see that there is no dimming of the 
spint of adventure, the devotion to truth, the 
sincerity of purpose which are behind every great 
discovery of the past and still supply the driving 
force in the advance of science 


Human Palaeontolognr 

New Dxscoverxea relating to the Antiquity of Man 
By Sir Arthur Keith Pp 512 (London 
WiUiams and Norgate, Ltd , 1931) 21s net 

HE last ten years have witnessed a profound 
change in the aspect of human palaeontology 
Important fossils of hitherto unknown types of men 
and an ape (the Taungs Skull) have been found 
which reveal new and provocative mformation and 
add enormously to the range of facts that call for 
mterpretation Such unexpected types of the 
human family as Rhodesian Man and ' the Lady of 
Lloyds’ ’ set new and mtngumg problems The 
recent discovenes of representatives of Homo 
7ieanderihalm9%s m Gibraltar, Italy, Germany, the 
Crimea, and Palestine have extended the geo¬ 
graphical range of this uncouth species and also 
given welcome corroboration to the generally 
accepted ideas as to the sigmficance of Neanderthal 
Man and the part he played m human history 
More sigmficant than all these discovenes are the 
important fossils found m Chma and the revelation 
of a new genus of the human family that is more 
primitive and generalised than any other type at 
present known The exceptional value of Peking 
Man, however, lies in the fact that he provides 
us with a bond of umon between the other early 
members of the human family, whose fossil remains 
before the discovenes at Chou Kou Tien ^seemed to 
be irreconcilable with one another. At the present 
mmnent, with all this new and highly si^fioant 
Itfonnation collected from many scattered regions 
^ Na 8217, VoL, 127] 


of the earth, there is an urgent need for a cntioal 
review of the whole evidence and an attempt to 
mterpret its meaning The tempting task now for 
the first time becomes possible of achievement, of 
creating a sohd and coherent foundation for a real 
science of human palssontology 

For such a task, Sir Arthur Keith has oppor¬ 
tunities and quahties such as no other anthropo¬ 
logist enjoys not merely the diligence to collect the 
widely scattered data and the hterary skill and 
vivacity of style to make the new information 
mtelhgible to the man in the street, but also the 
freedom from the time-destroying interruptions 
from which those who hold umversity positione 
cannot escape 

If Sir Arthur has not seized this chance in the 
way that would appeal to the serious student, he 
has rendered a useful service For the layman who 
wants to know what fossils have been discovered 
and what their meamng is, Sir Arthur has provided 
a useful and entertaining gmde He begins with a 
full and well-balanced report on the Taungs Ape, for 
the rescue and mterpretation of which he pays just 
and generous tribute to Prof Raymond Dart 
Most palfiBontologists will agree with his verdict 
AiLStralopxthems is an ape closely akin to the Africar 
anthropoids, the chimpanzee and gorilla, and 
perhaps even nearer to the extmet Dryopithecus^ 
which reveals quite definite, if shght, signs m its 
brain, face, and teeth of a nearer approximation to 
the human type than any other ape Obviously, 
however, the Taungs Skull itself is a relic of the 
survival into Phocene or Pleistocene times of a 
type which must have come into being as early 
as the Miocene Hence this individual specimen 
cannot be regarded as a human ancestor, noi 
can its discovery m South Afnca be regarded 
as shedding any decisive hght upon the place oi 
birth of mankmd, smee this ape’s ancestors may 
have been, and no doubt were, wandenng far and 
wide dunng the milhons of years of Miocene and 
Pliocene time 

Sir Arthur Keith adopts the views of Prof 
Davidson Black as to the sigmficance of Peking 
Man, and he gives a clear and instructive report 
upon the excavations m Chma and the nature oi 
the evidence provided by the fossils, the import¬ 
ance of which, he admits, it would be difficult to 
exaggerate There are, however, some sigmficant 
omissionsmSir Arthur’seommentary m particular, 
hiB neglect to use the illummation its evidence 
sheds on the Pdtdown Skull, to which I shall refer 
later 

The third major discovery discussed at length ii 
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the Uojda’ Bkv^, found m the City of London in 
1926 daring the excavation of the ute for the new 
building of the Corporation of Lloyds’, and rescued 
for scientific investigation by Mr Warren R 
Dawson Sir Arthur rightly r^arda this tantalising 

fragment of highly fossilised skull as a reho of 
exceptional importance, which deserves exhaustive 
study and full diBoussion (As the custodian of this 
Fpecimen, I can assure him that dunng the last two 
years I have been collecting the material for a 
monograph on the fossil, for which Miss Dorothy 
Garrod, Mr Warren Dawson, and Dr Matthew 
Young have written (1028) their valuable con¬ 
tributions ) Later on, I shall refer to Sir Arthur’s* 
strange suggestion that this earliest Londoner 
belongs not to an unknown type of modem man, 
but to the Piltdown type 1 

An excellent summary is given of the new die- 
oovenes of men of the Neanderthal species and of 
men of more modem type in South and East Africa, 
Australia, Amenca, and elsewhere, and some not 
altogether relevant disquisitions on the archroo- 
logical work of Mr Woolley m Sumer and the 
problems relating to the ongm of early civilisation 

Taken as a whole, the survey is useful and illumi¬ 
nating, bnghtly written, and illustrated with 187 
diagrams, moat of them excellent, with enough of 
unexpected and even sensational speculation to 
titillate the palate of the reader, which might other¬ 
wise have become jaded by the richness of ana 
tomical detail While reahsing the justice of the 
appreciations of this book which have appeared m 
the lay press, it is essential that I should direct 
attention to aspects of Sir Arthur Keith’s treatise 
which must make the teacher of umversity students 
hesitate to recommend it to his class The major 
disappomtment I experienced m reading the book 
was that Sir Arthur did not seize the umque oppor¬ 
tunity that presents itself at the present moment of 
building all the wonderful matenal now available 
into a coherent foundation of anthropological 
doctnne, drastically elimmaUng the errors of the 
past and the questionable speculations of the 
present Instead of doing this, he has introduced 
a new crop of daringly improbable speculations and 
retained many old fallacies concerning matters of 
obvious f^t 

So much contusion has already crept mto the 
references to the Lloyds* Skull m the pubho press, 
that it seems d^iwtble to explain the real situation 
with reference to the issue which more than any 
other focuses the argument of Sir Arthur Keith’s 
book , 

Writing m Natuke of Nov 7, 1926 (p 678), I 
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diaoufised the pozdttig oharaoten ci the fingmec^ of 
the very ancient skull found in Loodob, which was 
particularly tantaliaing m that the most signifioant 
parts, front, base, face, and teeUi, were miseing. 1 
pomted out m what respects it differed fromi>oth 
Homo 9 ap%enB and Homo neanderihalenms, but 
eventually reached the tentative conclusion (sinoe 
confirmed by Dr Matthew Young’s statistioal 
analy^s), which I expressed more definitely m the 
Medxcal Journal (p 854) of the same date, 
that ‘ The Lady of Lloyds’ ’ was " an exception¬ 
ally primitive member of the species aapxens ” 

In the course of the discussion m Natuab, 
however, I mentioned that while the endooramal 
cast presented a general resemblance to some of the 
smaller Neanderthal oasts (Gibraltar and La Quina), 
it differed from them in respect of other features, in 
which it “ closely conforms to the type found in 
Homo mptensy as well as, curiously enough, in the 
Piltdown cast {Eoanihropue) ” Sir Arthur Keith 
seems to have transformed this simple statement 
into the assumption that the London skull was a 
Lnk between EoarUhropvs and Homo aapxena ! 
Thus, he says, it does not belong ‘‘ to an unknown 
type of modern humanity, but to a recognised t 3 q)e 
of ancient man, viz , man of the Piltdown type ” 
(p 32) It 18 scarcely necessary to say that there IS 
no warrant for this view Yet if the opinion pf 
Miss Dorothy Garrod is correct—and of that there 
seems now to be no doubt—that the fossil is at least 
as old 08 the beginmng of the Moustenan (and not, 
as my geological advisers claimed m 1925, more 
recent than the Moustenan), the London skull is 
vastly older than any known example of the species 
aapxens Hence it may belong to a hitherto un¬ 
known species 

In spite of this possibibty, which is even a 
probabihty, the lack of the most distinctive parts 
of the skull suggests that for the present it is 
wiser to refrain from creating a new species, and 
regard * The Lady of Lloyds’ ’ as a very early and 
primitive representative of Homo sap%ena Even if 
we push back her age to the Early Moustenan (1 or 
to the Acheulean) Age, that would afford no j ustiflea- 
tion for assuming that she was a descendant of (or 
m any way closely related to) the Piltdown Man, 
who belongs to a different genus fundamentAlly 
distinct m every character Elsewhere m his book 
(p 290) Sir Arthur Keith estimates that 200,000 
years (many geologists and physioists would 
multiply this figure by four) mtervene between the 
age of Piltdown Man and Hie Moesteihai j^iaae of 
culture Hence it would impose on unduly heavy 
strain upon the imagination to bring the Piltd0w^ 
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Idan and tto ' London Lady' into the same genus, 
^ven if they presented any real likeness to one 
mother As they do not, we may confidently 
hsmiss this sensational claim as an unwarranted 
ipeculation 

Sir Arthur Keith's claim for a oertam reaemblanoe 

the Lloyds' Skull to the Piltdown Skull is given 
\ spurious plausibility because he still retains his 
erroneous reconstruction of the Ihltdown Skull 
4nyone who looks at the Piltdown fossils (or even 
\fr Frank Barlow's excellent casts of the separate 
Fragments) can see on the posterior border of the 
parietal the medial part of the lambdoid suture 
:^ir Arthur ignores this patent fact and adds about 
i centunetre to the posterior border of the bone (see 
[us Figs 95, 154, 155, and 157) to make a hypo¬ 
thetical suture, when the real one is already present 
on the fossil To this error, another is added by 
Ignoring the median plane of the skull The middle 
line in Sir Arthur’s reconstruction is more than half 
fi centimetre to the nght of its true place, and the 
[consequent error in the breadth of the skull double 
that figure, more than a centimetre Not only 
so, but these mistakes compel him to dislocate 
the natural articulation between the parietal and 
temporal bones and so create an unnatural and 
monstrous reconstruction These are not questions 
of opimon, but of easily checked anatomical facts, 
to which m 1927 I directed particular attention, 
with illustrative figures, in my Evolution of Man " 
(pp 70-81, Figs 17 24) As Sir Arthur tells us he 
IS “ throwing sparks into the smouldering fire of the 
Piltdown Controversy” (p 32), would it not be 
wise to abandon claims, the error of which any 
casual visitor to a museum can detect for him¬ 
self ? I have referred to this matter, however, 
not because of Sir Arthur’s provocative challenge, 
nor because it disposes of his suggestion to include 
the Lloyds’ Skull within the genus Eoanthropnsj 
but also to direct attention to a matter which 
more than any other is causing confusion in human 
palaeontology 

The widespread suspicion of the authenticity of 
the Piltdown Man as a vaUd genus is notorious, and 
the chief reason for the lack of agreement m human 
palaeontology Even to-day many Contmental 
anthropologists r^use even to refer to it in treatises 
on fossil man or, when they do so, brush it aside as 
beipg so doubtful that it is best to ignore it 1 
have been to some trouble to discover the reasons 
for the persiBtenoe of this attitude It is not aimjdy 
because the Piltdown jaw is apelike m geneit^ form, 
so much as the clajm that the bramoase associated 
with it^oonfonus the type of Homo oaptens 
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Hence it is particularly unfortunate that in this 
book Sir Arthur Keith not only persists in ex¬ 
aggerating the size of the bramoase and bram, but 
also states that ” the oramal features of Piltdown 
Man are essentially of the modem type ” (p 32), 
and ‘‘ if we had found only the cranial parts of the 
Piltdown Man we should never have hesitated in 
regarding him as the direct ancestral type of modem 
man , the simian features of his lower jaw and of 
his teeth led us to exclude him from this position ” 
(p 546) There is no justification for such mislead¬ 
ing statements In my “ Evolution of Man ” 
(1927) I showed that the Piltdown skull and jaw 
are not disharmomous, that the general architecture 
of the bramcase is no less simian in character than 
the jaw In a senes of comparative diagrams 
(Fig 24) I adduced the evidence in substantiation 
of this opinion 

It 18 strange that Sir Arthur totally ignores 
the clear light the evidence of the Peking Skull 
throws on this aspect of t he Piltdown problem For 
the peciihar characters of the natural skull of 
Sinanthroptts, which is not the result of a recon 
struction, reproduce m an even more exaggerated 
form (especially in the view of the bramcase from 
behmd) the peculiar features of the true Piltdown 
reconstruction to which Sir Arthur has been object 
ing for seventeen years (see Natubb, Oct 16 and 
Nov 6 and 20, 1913) 

In the days when most anthropologists refrained 
from estimating tho antiquity of man in numbert 
of years, Sir Arthur Keith used to juggle with bi^ 
figures in his speculations More recently, when 
using the exact methods of physics, the recwonable 
probability of a figure approachmg a million yean 
has been shown to be the sort of date to assign tc 
the beginning of tho Pleistocene period, Sir Arthui 
has cut down his figure to 200,000 years Man^ 
years ago Profs Joly and Bolt wood (1908), amon^ 
others, suggested the value of radioactive changet 
in rocks as a geological chronometer Holmes anc 
Lawson (1927), Kovank (1930), and von Heves} 
(1930) measured the natural disintegration ol 
uramum mto lead in the oldest igneous rocks con 
taming radioactive elements and arrived at an esti 
mate of 1,825,000,000 years for the earliest actual 
sample, or in round numbers about 2,000,000,00c 
as the possible age Using the time scale which 
geologists have gradually detenmned since Wilhom 
Smith m 1796 made the first estimate, there is little 
room for doubt that the end of the Pliocene can be 
referred to a tune which is one two-thousandth oi 
the whole scale—in other words, roughly a milhon 
years ago 
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Recent researches on this problem have been 
clearly summarised by Dr Chester A Reeds in 
an article entitled “ How Old is the Earth ? in 
Natural History (March-April 1931) Assuming 
the reality of Pliocene Man, Dr Reeds suggests that 
the antiquity of man must be at least 1,500,000 
years Against these results inferred from exact 
investigation Sir Arthur Keith attempts to justify 
his estimate of 200,000 (later in the book he makes 
it 250,0(X)) for the Pleistocene period by the state¬ 
ment “ My reason for reducing the time allow 
ance was based on the results amved at by students 
of early man's stone tools, his industries or cultures 
(p 34) But this 18 sheer guesswork For who 
can decide whether Acheulean implements, which 
are admitted by him to have undergone no change 
in forty thousand years, might not also have re 
mained under the thraldom of tradition for another 
forty thousand years ^ 

If Sir Arthur whittles down the time allowance 
for man’s early history, he runs not in fais estimates 
of the duration of the later phases of culture 
Ignonng the general trend of ardTseological re 
search during the last two decades, he allows eight 
thousand years for the Neolithic penod He does 
not explain what precisely he means by the dis 
credited term ' Neolithicor whether it refers to 
Britain or the Continent If the former, eighty 
would bo much nearer the mai k than eight thousand 
—the time it took for the use of bronze to spread 
from the Continent to England after the people of 
the former introtlucod the Neolithic culture in the 
process of getting tm from Cornwall for bronze¬ 
making 

Although Sir Arthur Keith devotes only a page 
and a diagram to chronology, I have directe<l parti¬ 
cular attention to the important questions at issue 
because they seem to be of crucial significance in a 
work bearing the title “ Antiquity of Man ’’ It is 
surprising, therefore, that Sir Arthur while con¬ 
tinuing to use this title has ignored the sigmficant 
work the physicists have been doing to solve the 
essential problem implicit in his label 

It comes as a relief to find that Sir Arthur has at 
last abandoned his claims for a high antiquity for 
the Galley Hill Skull, an opimon that has always 
played an obtousive part in shaping his attitude m 
the reconstruction of human history The vacant 
m^he m his pantheon of our remote ancestry he 
now assigns ^ ‘ the Lady of Lloyds’ the oldest 
known inhabitant of London The fact that her 
skull IB truly fossilised and was found in a geo 
logical deposit of remote antiquity gives her a very 
much stronger claim than Galley Hill Man to this 
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honourable place Yet m abandoning the Galley 
Hill clauns Sir Arthur also seems, at the moment 
when for the first tune there is reasonable evidence 
in support of it, to have given up one of his 
favourite slogans—the remoteness of the antiquity 
of the modern type of man. even repudiating 
the views of his disciple Mr Leakey, whom for 
three years he has encouraged m his theories for 
assigning extreme antiquity to the human remains 
and associated cultures in East Africa Instead of 
emphasising the fact that although the Lloyds’ 
Skull cannot be brought into strict conformity with 
either Homo saj^isns or Homo neanderthalensu, it is 
probably a very ancient and pnmitive forerunner 
of Homo 8ap\€.n8, he wants to associate it with 
the Piltdown Skull and to overcome the burden 
of incredibility by claiming that Eoanihropus is 
modem in type 

In hifl wntmgs Sir Arthur Keith has never shown 
much respect for the commonly accepted principles 
of biology, in particular those involved in questions 
of phylogeny In the present work he provides 
us with new examples He suggests that the Aus 
Whan race (Homo sapiens) may have been derived 
from the genus Pithecanthropus (p 312) and the 
original owner of the Lloyds’ Skull from the genus 
Eoanthro-pus yet he seems to regard both the 
Australian and ‘ the liody of Lloyds’ ’ as members 
of the genus Homo 1 Unfortunately, the diagram 
that forms the frontispiece does not enhghten us as 
to the means whereby this miracle was achieved 

It 18 puzzling to know why Sir Arthur added the 
lost two chapters They add nothing to our know 
ledge or the general argument of the book, but sug 
gest rather that he is not senous His statement 
that he is going to make endocramal costs in 
telligible to those who have not served an appren 
ticeship to anatomy”, is scarcely justified by his 
conclusion, which is expressed in the words ” I 
suspect that a large bram was given to man, not 
that he might understand life, or circumvent 
difficulties, but simply to enjoy it ” Even more 
surprising is the last chapter In it he seriously 
discusses the possibihty of an isolated example 
of a species of man other than Homo sapiens — 
the chapter is entitled ”The Discovery of Homo 
^te^ctofelww--8urvlvlng m Greenland m the twelfth 
century ad” In the end he admits that the man 
was suffering from acrom^aly—and usee the oppor- 
tumty once more to suggest that extmet ^typee of 
the human family were subject to pituitary dis¬ 
turbances, but without being ^thologioal or, in 
fact, suffering from the usual disabilities of such 
lesions 
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I have directed attention to the weak spots in the 
book to make it plain why teachers who urgently 
need a sober presentation of the facts of human 
palaeontology must hesitate to recommend it to 
their students Nevertheless, it is full of valuable 
information and, except m the lapses that I have 
enumerated, senous argument It need scarcely 
be said that the book is vastly entertaining 

G Elliot Smith 


The New Popular Science 

(1) Everyday Marvels of Science a Popular A ccount 

of the 8cte?UtJic Inventions in Daily Use By 
V H L Searle Pp 208 (London Ernest 
Benn, Ltd , 1930 ) 10s 6d net 

(2) This Scientific Age Essays in Modem Thought 
and Achievement Edited by Dugald C Jack 
son, Jr , and Prof W Paul Jones Pp vii + 353 
(New York John Wiley and Sons, Inc , Ixm 
don Chapman and Hall, Ltd , 1930 ) 10a not 

(3) Master Minds of Modem Science By T C 
Bridges and H Hessell Tiltman Pp 278+32 
plates (London, Bombay and Sydney George 
G Harrap and Co , Ltd , 1930 ) Is M net 

(1) XT may be that, atnctly speaking, there is no 
JL such thing as popular science, new or other¬ 
wise that science can never, m the strict sense of 
the term, become popular, and that it is more 
proper to speak of the popular approach to science 
There are, however, many new methods of approach 
to-day, pleasant paths and by ways that can be 
travelled without tears, and these throe books bear 
eloquent witness of this They also strongly refute 
the idea that this type of book is apt to disparage 
the digmty of science or be unworthy the notice of 
true research workers For it must be emphasised, 
in the first place, that any real or imagmary gap 
between men of science and the people is becommg 
constantly narrower in several different ways, some 
of which will be here bnefly noted , in the second 
place, the writing of so-called popular books on 
science is often very much more difficult and re¬ 
quires quahties of a different and sometimes higher 
mteUeotual oabbre than does the wntmg of a pro¬ 
fessional text-book , and in the third place, they 
are often of great help to the scientific worker 
himself 

The greatest mmds have never, throughout the 
world's history, disdained the task of trying to 
reach the popular ear heart, and th^ same is 
more than ever true tOTay Also, it was never 
more urgently necessary than now It w'a great 
afid iml;i9pensable task 
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The distance between the man of science and hiB 
fellow-men is rapidly decreasing, and is being re¬ 
placed by a close relationship more complex, more 
profound, more sigmficant every day Science to¬ 
day enters more intimately into the daily life of 
the individual and its achievements meet him at 
every turn As Dr Murray very finely says m his 
foreword “ The phenomenal advances of science 
and of its industrial utilisation, its establishment 
in schools and colleges, and its domestication, so 
to speak, by wireless sets and the like, have bred 
m these days a scientific consciousness of a novel 
and formidable kind ” Who can doubt the won¬ 
drous growth of this scientific consciousness among 
the people, and the urgent need for its stimulation 
and guidance lu the right spirit and in the right 
direction, could we but discern precisely what is 
right ? We may fairly safely claim, then, that the 
people have risen to a somewhat higher plane in 
intelligent appreciation of thmgs scientific, and 
that, again quoting Dr Murray, the “ mild thnlU 
and genteel dilettantism of the Vic ton an lecture 
room have given place to a stronger spirit ” 

Then ogam, the gap is narrowed by a change 
of attitude in the man of science himself Has 
he not become more human, possibly even more 
humble ? He may even yet come to realise that 
he himself, like the rest of mankind, is a wholly 
msigmficant nonentity in a umverse growing ever 
more wonderful, mysterious, and grander as he 
advances m knowledge, and will be assiduous in 
passing on this fact to his fellows, os indeed some 
are already doing It is far more rational to exert 
himself to the utmost to invoke the people’s m- 
terest, help, and sympathies, and, like Mr Searle, 
enjoy nothing better than a talk with the man in 
the street True, Mr Searle’s exceUent book is really 
intended for the intelligent boy, but in matters of 
science we are all boys—or girls—and this book 
may bo read and enjoyed by intelligent youngsters 
up to mnety or more, whether professed men of 
science or not 

(2) It IS a rather surpnsing fact, though it needs 
but httle reflection to establish it, that much 
of that which now comes within the category of 
popular science—the new popular science—is of 
considerable value to the man of science himself 
It will be obvious indeed, m these days of extreme 
specialism, how very helpful such books can be to 
the man who, closely and narrowly specialising in 
one small comer, wishes to know something of the 
whole world of science m general, and of hterature 
too Mr Searle’s book, os we have already noted 
18 mtended primarily for the intelligent youth^tbat 
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18 , la many cases, for the scientifio worker in 
embryo—and though of the "popular’ kind, it 
will prove extremely stimulating to the student 
of any branch of scienoe , but this, our second 
book under review, is of an entirely different 
Bort, and takes a wider range The editors may 
perhaps feel that it does not strictly belong to what 
IB commonly understood as " popular ’ scientific 
literature , yet, from what has already been said 
above, they will assuredly not have any ground 
for mortification or scent any sort of stigma or 
degradation 

The work, a collection of essays by eminent 
thinkers on both sides of the Atlantic, includmg 
H G Wells, Dean Inge, Sir Richard Gregory, Ray 
Staunard Baker, Edwin E Slosson, will provide an 
intellectual treat for any man, whether scientific 
worker or layman, and for the specialist it will be 
a welcome and refreshing diversion The editors 
are justified in then hope that the book will meet 
the needs not only of technical students for whom 
it IS directly intended, but also will appeal to a far 
wider circle Sir Richard Gregory writes on ** Prac 
tioal Purpose”—science justified by its works, a 
favourite theme, wuth which he deals in a masterly 
manner, H G Wells and others write on specialisa¬ 
tion , Ernest Dimmet on the art of reading , Dean 
Inge on success—one of the most cheerful dis¬ 
quisitions in the book, M Luckiesh on Men, 
Atoms, and Stars ”, which makes us shnvel into 
nothingness, and Maunce Holland on the “ Voice 
of Research ”, which makes us swell into visibility 
once more As a combination of great science and 
great literature, the book is unique, and wonderfully 
exhilarating 

(3) With ” Master Minds of Modem Science ” we 
feel on surer ground, at least, as regards categones 
and classifications This is unmistakably a popular 
science book, rather of the older than the newer 
type, and describes the work of leading modern 
scientific workers, but, though fairly comprehen¬ 
sive, it 18 evident that someone or other is boimd 
to find gaps It is no doubt a useful contnbution 
to the history and biography of scientifio achieve¬ 
ment The chapter on Luther Burbank and his 
work, the wizard of the garden, is of particular 
interest, for hi» work is not x>erbaps so well known 
in Great Bntain as it should be, especially when 
W6«refleot th^ we are a nation of enthusiastic 
amateur gardeners The book has some excellent 
illustrations, is well prmted in large type, and for 
those who wish to^gain a general idea of some 
of the recent achievements of scienoe it con be 
thoroughly recommended W L C 
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Our Bookshelf. 

Up and Down in California xn 1860-1864 ike 
Journal of WiUiam H Brewer, Professor of Agn^ 
culture in the Sheffield Scient^c School firm 1864 
to 1903 Edited by Francis P Forquh^ (Pub¬ 
lished on the Foundation established in Memory 
of Philip Hamilton McMillan of the ClaJ& of 1894 
Yale College ) Pp xxx -t- 601 + 32 plates (New 
Haven, Conn Yale University Pr^ , London 
Oxford Umversity Press, 1030 ) 27s net 
The author was the well known professor of agn 
cultuie in the Sheffield Scienoe School of Yale, 
and sometime president of the National Academy 
of Sciences In 1860, as a young man, he jomed 
J D Whitney as principal assistant m the new 
Geological Survey of Califorma, which it was hoped 
would advise as to the future development of the 
min mg mdustry, then m dire distress A second 
part of the work was to report on the plants and 
animals, and to Brewer was assigned the former 
Whitney, with a love of thoroughness, made it 
primarily into a topographical survey, upon which 
the geology could bi diarted His action heie 
undoubtedly tiained the men and set the standard 
on which the whole United States was mapped 
Brewer led the first field party, and his letters now 
published show him directmg and carrying out 
every class of work, except botany This he con 
tinued to do until 1866, the survey being continued 
to 1873, dying itself but giving birth to the Federal 
Geological Survey Department in 1879 
Brewer was a voluminous letter-wnter, and he 
numbered his letters serially, as he did his plants 
He zigzagged across California from south to north, 
and he always wrote what he saw, seldom what he 
heard Consequently, we have an accoimt here 
of California as it was in 18bO-66 It teUs of the 
mountains and valleys, of the mines and of the 

f plantations, of the old Latin civilisation and of the 
ndian missions, of the Indians themselves and of 
the westerners, of the animals and of the plants It 
IS all simple, the life and work of a campmg party 
and of the people they met There are no striking 
adventures, no sensational discoveries, merely an 
account of trails and conditions m a yet unopened 
country As an example may be mentioned 
Brewer’s letter on the losemite Valley and its 
waterfaU of 2600 feet, a for simpler but more com 
polling account than any of the numerous, often 
exaggerated stones of tins famous canyon The 
letters are a record beyond pnoe to future histonans 
of Cohforma , but they are too local to be of general 
interest, too domestic to allow scope for wiaer de 
duction or speculation They serve their purpose 
m the history of the United States, and^thb is 
further served, for their editor has chosen to illus 
trate them by contemporary drawings and prmta 

The Balancxnq of Engines By Prof W E Balby 
Fourth edition Pp. xn + 321 ^ (London. 
Edward Arnold and Qo , 1928|,) 21a net. 

Thb necessity of balancing steam engines was 
first felt in oonneidon with looomotlTee, and so 
long ago as 1834 Bodmer patented a znel^pd 




JtJNB 27, 1931] 


NATURE 


969 


which was tried with some success about ten 
years later Many horizontal marine engines 
were fitted with balance weights on the cranks, 
but balancing became of far greater importance 
with the mtiMuotion of fast-running engmea for 
driving electric generators and torpedo craft, 
and with the construction of very large triple- 
expansion engmea for Atlantic Imers Readers 
of the life of Sir Alfred Yarrow will recall his ex¬ 
periments on vibration made aboard the Ma;^t8iic 
during a tnp to Amenoa m 1890 experiments 
which led to his collaboration with Dr Otto 
SchUck m the introduction of a design of a balanced 
four-cylinder engme 

Papers on balancing were read to the Institution 
of Naval Architects and the Institute of Manna 
Engmeers by Sohhck, Yarrow, Malloch, McFarlane 
Gray, and others, and it was to the former Institu 
tion Prof Dolby read his important papers on the 
balancing of marine engmes of 1899,1901, and 1902 
In 1901 he dealt with the balancing of locomotives, 
in a paper read to the Institution of Mechamcal 
Engineers, and the foUowmg year he published 
the first edition of his well-known text-book In 
these papers and text-book he introduced the idea 
of a reference plane and a schedule by means 
of which a draughtsman could find the balance 
weights for a complex system of masses about an 
engme crank shaft, and his methods have been 
118 ^ all over the world The work of balancing 
locomotives has recently assumed a new import¬ 
ance through the expenraents of the Bndge Stress 
Committee, and in view of this, Prof Dalby m the 
fourth edition of his text-book has added a chapter 
deahng with the work of the Committee and at 
the same time has rewritten the chapter on loco¬ 
motive balancing A new chapter written for this 
edition, on the balancing of mtemal combustion 
engines, will be found of great use to those con¬ 
cerned with the design of engines for motor oars, 
aeroplanes, and motor ships 

Ph)tochem%8try By Dr D W G Style 

(Methuen's Monographs on Physical Subjects) 

Pp vu 4-96 (London Methuen and Co , Ltd , 

1930) 2s fid net 

Thb introduction of a volume on photochemistry 
mto this well-known series of monographs on 
physical subjects, gives us an mdication of the 
rapid change which has occurred in the study of 
the chemical action of hght by the mtroduction of 
the Stark-Emstein law of photochemical eqmval- 
enoe in the primary light process, and of the work 
of Franck on the mterpretation of band spectra 
and their signifioonoe m indlcatuig the process of 
molecular d&sooiation This small volume is well 
and clearly wntten and is by no means uncritical 
Attention is dir^ted first to the primary hght 
process, and the possible subsequent reactions 
which tdie photo-exoited molecule may undergo 
are then discossed in some detail A little more 
concerning chemi-Iuminesoenoe and fluorescence 
might well ^ve been moluded m these bisections 
The fourth chapter is devoted to a consideration 
of* the still debataUe problems connected with the 
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dependence of the quantum yield on temperature 
and wave-length, and the Volume oonoludes with 
a brief summary of the experimental methods 
adopted in photochemistry 
Although a rather slender volume, the reviewer can 
subscribe to Prof Alim and's intr^uctory remark 
that the volume can be recommended with confidence 
to students and research workers E K R 

The StateamariR Year Book BUit%st%cal and 
iorxeal Annmd of the Stales of the World for the 
Year 1931 Edited by Dr M Epstein Sixty- 
eighth Annual Publication, revised after Official 
Returns Pp xxxiv + 1462 (London Mac¬ 
millan and Co , Ltd , 1931 ) 20^ net 
The new issue of this valuable work of reference 
has again been thoroughly revised m the hght of 
official statistical pubhcations Many annual re 
turns for 1930 are included, and in some respects 
the revision is even later Mention is mode of the 
change of political status m Spam The year was 
one of census enumeration in several countries, 
and new figures are included for the United States, 
Hungary, Norway, Switzerland, and several other 
countnes The introductoiy tables record world 
production of coal, oil, iron, steel, and some other 
commodities An extension of these tables is one 
of the few improvements that it is possible to 
suggest Two coloured maps show respectively 
the odmuustratu e divisions of Yugoslavia and the 
status of South American boundanes, with the 
areas that are still in dispute A welcome feature 
of this year book is the small bulk, which is i^tamed 
from year to year 

Modem Psychotherapy By Emanuel Miller 
(Modern Treatment Senes ) Pp 131 (I^ndon 
Jonathan Cape, Ltd , 1930 ) 5a net 
Db Miller is to be congratulated on a very read¬ 
able and concise work He does not unduly stress 
only one aspect of the subject, as so many modem 
writers do , but provides us with a well-balanced 
summary of the three mam schools of psycho¬ 
analytic thought The autlior takes u very 
sensible attitude towards the treatment of the 
psychoses by psycho-analysis Although psycho¬ 
analytic theory may explam the mechanism of a 
great many psychotic symptoms, it does not ex¬ 
plain their cause and certainly does not supply a 
useful therapy The author wisely pomts out that 
‘‘ full understanding can only come through per¬ 
sonal contact with cases and through sj^pathetio 
understanding of what are very real and very pam- 
£ul disorders " Psychological medicine is not learnt 
in the laboratory with the experimental psycho¬ 
logists , but m the infinitely more difficult school 
of contact with life and its problems 

The Gardener's Year By Karel Cajpek Pp 160 
(London George Allen and Unwm, Ltd , 1931 ) 
3« net 

This very entertaining volume with its delightfully 
humorous pictures should be read by all gardeners 
The text la as amusing as the illustrations, and 
though m no way scientific, much common aeiise 
underhes the humour to be found on every page 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous rommuniccUtons ] 

A Simple Method of Investiftatlnit Wireless 
Echoes of Short Delay 

One of the two methods most oommonly used m 
the determination of the equivalent height of the 
Kennel ly Heavmide layer is thatmvolvmg the measure 
fneiit oi the time roquirwl for a brief wireless signal 
to travel upwards to the reflecting region and back 
This (juantity is most conveniently determined by 
causmg an omitting station to send out very short 
{nilses of radio frequency energy, and measuring, at 
a j)omt a short distance away, the difference between 
the tunes of arrival of a particular signal pulse via the 
gnnind and via the ujiper atmosphere 

Various methods of producing the short pulses 
reqmrtxl have been useiJ/ but in all cases a somewhat 
elaborate modulating device has been necessary We 
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have found, however, that it is possible to diH{)ense 
with any special modulating system for controlling 
the emission from the oscillator and still obtam 
pulses of Batisfactory tyx>e If the grid leak of 
an ordinary tnode oscillator is increased to a rela 
lively high value, the generator itseh produces suitable 
short pulses of radio frequency energy alternating 
between uniform periods of qnic^oence By adjusting 
the gnd circuit constants, both the duration of the 
pulse and the duration of the interval between sue 
ceasive pulses may bo controlled This peculiar 

n ierty of a tnode oscillator working with a high 
leak has been previously invest igat«d in connexion 
with its use for providing a unidirectional time scale 
for cathode ray osoillography * 

Using an emittmg station at East London College, 
London, E 1, workmg on a wave lengtli of 80 metres, 
and emitting pulses of about 0 0003 sec m duration, 
spaced 0 02 sec^^apart, we have been able to record 
photographically at Kinp’s College, London, W C 2, 
3 miles away, the reception of these pulses and their 
ochflee from thf Kennelly Heaviside layer A satis 
factory arrangentent for studymg the charactenstics 
of such cohoes is to use a dual observational system 
consistuw jpf a cathode ray oscillograph and a h^h- 
speed rSSprding oscTllograph (DuddelJ type) 'Die 
received pulses con normally be watched as a recurring 
image on the cathode ray oscillograph, using a linear 
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time base of stroke frequency ooincidmg with the 
pulse frequency, but, when it is desired to obtam a 
permanent and more accurate record of any particular 
combmation of echoes, the high speed oscillomraph 
with a suitable time aotde calibration con immediately 
be switched into use 

Some specimen records, taken on June 15, between 
1800 and 2000 GMT are shown m the accompanying 
dieigrams (Fig 1) In each case the first impulse 
(marked O) is that received direct via the ground, the 
subsequent pulses beinff due to waves reflected by the 
upper atmosphere Tno records are of interest in 
confirming results previously obtained m England 
using the frequency change method of measuring 
eqiuvalent heights, m that they indicate reflections 
from two regions at different heights in the upper 
atmosphere Record (o), taken at 1830 GMT, 
illustrates a singly reflect^ pulse ^ from the lower 
of these two regions (Region E) Record (6), taken 
at 1860 GMT, shows a singly reflected pulse Ei 
from the lower region and a smgly reflected pulse Fi 
from the upjier region (Region E) Record (c), taken 
at 1910 GMT, shows that, as sunset (2020 GMT) 
was approached, the smgly reflectoii pulse from 
the lower region wew loss intense, while that from 
the ujmer region was much more marked A 
pulse Eg mdioatos double reflection from the upper 
remon 

This work is being carried out os part of the pro 
gramme of the Radio Research Board of the Depart 
ment of Scientific and Industrial Research 

E V AI'pteton 

Cr Builder 
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The Atomic Weight of Xenon 

By the kindness of Dr P W Aston, who placed at 
our disposal 235 c c of highly purified xenon, we have 
been enabled to redetermme the atomic weight of this 
element 

Using a highly accurate micro balance, the design 
of which will be published shortly, we have measured 
the j>ressures of xenon eind pure oxygen at which the 
densities of the two gases are equal This has been 
done for two different densities, corresponding to 
pressures of xenon of about 80 and 163 mm The two 
ratios PO,/PXe when all corrections were made were 
found from two senes of very concordant reochngs to 
be 4 1036 and 4 1049 respectively at 18° C 

The limitmg density is obtamed by extrapolat 
mg these two ratios linearly to zero pressure, and 
IS 4 1020 At such a low pressure os 80 mm a lineeu 
extrapolation is certamly legitimate, as any ourva 
ture would be quite beyond the limit of error of oui 
measurements Hence the atomic weight c4 xenon 
IB 4 1020 X 32 = 131 26(4) The error of measurement 
does not seem to be greater than ± 0 006 This 
agrees remarkably well with Dr Aston’s value, 
131 27 -t 0 94 , derived from the measurement of the 
intensities of the lines of the vanous isotopes in the 
mass spectrograph * 

The gas supplied to us was origmally very pure 
It was fractionated a number of times, until furthex 
treatment of the heaviest fraction gave no increase in 
density 
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It may be noted that after the first fractionation the 
difference m balancing pressure between the first and 
last fractions was only about one part m 900 

R WhytXiAW Geay 
H S Pattbeson 
W Cawood 

The University, Leeds, 

June 16 

' Proe Rolf Soe , 1 S 8 , p 511 , 1930 


The Supposed Resting Staj^e of Limnocnida 
Indica Annandale. 

The life history of this fresh water me<lusa has been 
a bafflmg problem since its discovery twenty years 
ago ^ The jelly fish occurs in certain nvors flowing 
down the eastern slopes of the Western Ghats of tlie 
Bombay Preaidehcy during defimte aoosonfi of the 
year (March to May) What hapfiena to the species 
during the rest of the year has been more or less % 
mystery From the foot that it occurs year after year 
m certain parts only of these rivers, it has been sup 
posed that there is a fixed asexual hydro id stage in 
the life cycle of the animal, which buds off medusas 
at the commencement of the hot weather * Although 
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the medusBB were kept under observation in the held, 
and a careful search for the hydroid stage m6ide on 
more than one occasion, no clue to the mystery was 
obtained Nearly eight years after the dmcoveiy of 
the jelly fish, the late Dr Annandale, os a result of 
further observations, recorded lus opinion that the 
species ** must have a fixed or resting stage m its 
life history, perhaps with the structure of a mmute 
hydroal, or more probably enevsted m a form that 
would not be recogmsable with our present know¬ 
ledge ” ® 

While on a recent tour to Medha (Satara Dt, 
Bombay), where the species was first discovered, I 
found certain very minute bodies m great abundance 
at the bottom of a deep rook pool ui the course of the 
Yenna River, sticking to nunute particles of mmeral 
matter (Fig 1) They are of different sizes (0 15-0 34 
mm in diameter) and m various stages of develop 
ment, from the presumably early spherical form to 
the fully developed capsule like or oblong form, but 
the latter are much more numerous than the early 
or mtermediate forms They have a transparent 
covermg of appeu-ently ohitmous matter witn pits 
and mmute pores on the surface The cavity of the 
bo<ly IS more or less filled with refringent spherical 
gmnules m a clear, sticky, viscous fluid In the early 
sphenoal form there are niunerous mmute elastic and 
swlQr threads issuing through the pores on the surface 
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which serve to anchor it to particles of mineral matter 
The more advanced oblong form is, however, attached 
by a short, stout, clastic stalk which is composed of 
mmute threads of sticky matenal aggregated together 
with mclusions of foreign matter between them The 
surface of the extemm covering is distmctly pitted, 
with traces of mmute pores m each pit In what 
appear to bo the very advanced forms, the granular 
material forms a few large spherical mosses clustered 
together like a bimch of grajics It appears probable, 
from the occurrence of a few empty bodies with 
their external covering ruptured, that the sphenoal 
masses on completion of ilevelopment witnm the 
capsule find their way out 

It will be of interest t^> odd a chance observation 
which I liave made on a small number of medusa?, 
male and female, from the Koyna River near Karod 
(Satara Dt , Bombay), kept in a small glass aquarium 
At the end of the tlay of capture, a gravid female dis¬ 
charged its eggs, many of wliicli settled down at the 
bottom of the aquarium Examination of the eggs 
under the bmooular microscope showed that they 
wore attacheil to the bottom by means of mmute 
elastic threads from the surface of the eggs They were 
sphencal in form, liad a thin, transparent apparently 
chitinotw covermg with mmute ixires, and were fille<l 
with a VISCOUS fluid containmg numerous refruigont 
granules The remarkable resemblance between the 
discharged eggs and the early stages of the so called 
resting bodies suggests a duo to the life history of the 
jolly lish Evidence to prove that the egg posaes 
directly mto the resting stage, and that the medusa? 
have tnoir ongm from the resting body without the 
mtervention of a iiydroid stage, is still incomplete 
It seems probable, however, that the so calletl resting 
bodies he dormant during the rainy and cold seasons, 
and discharge their contents at the begiimmg of 
March m the form of very minute medusa', winch do 
not generally nso to the surface luitil they have at 
taineil Ui a comparatively advanced stage of develop 
meat, and that a hxeti hydroid stage is altogether 
omitted from the life cycle 

These reetmg stoges or bcxlies are still under 
observation, and a detailed account will be published 
lit due course in the Hecordu of the Indtan M\iscum 

II Srii^ivasa R\o 

Zoological Survey of India, 

Indian Museum, 

Calcutta 

• Natuhk, 87. 1911 p 144 and/ire Ind Mu» 7 1912 p 263 

• Omvpiy ana 4.Rharkar, Hfr Ind Muk , 7, p 403 , 1012 

• Rrc Ind Mus , pp J09 112, 1919 


Potential Temperature and the Stratosphere 

The high coefficients of torrelation between the 
measures of certain meteorological elements at the 
tropopause and the air pressure at 9 kilometres cited 
by L H G Dines m his letter m Nature of May 30 
may be welcomed os a reminder of the intricate but 
regffiar associations of tho meteorological elements in 
the sequence of weather changes which are so vexa- 
tiously irregular at the surface 

It IS worth noting that, aocordmg to the data given 
by W H Dmes, the 9 kilometre level is the level at 
which the relation of pressure to temperature along 
the horizontal is normally that of the dry ailiabatio 
so that dry air might travel up gradient or down- 
gradient, along the horizontal, without exciting any 
resilience 

I mention this because when Mr Dmes’s letter 
refers to the enormous stabihty m the stratosphere 
on account of the isothermal condition m the vertical 
I am prone to think of resihence, and while allowing 
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that i/ I lift air vortioally I shall find vigorous re«ih- 
Dnoe, 1 shall find no resilience m air moving along a 
surface of equal potential temperature whether the 
motion be up gradient or down gradient, up hill or 
iown hill Along an isentropic surface up hill oo- 
inoides with up gradient above 9 km , but with down 
a;radient below that level Consequently, 1 have no 
Jiffloulty in visualising an automatic flow of air up 
hill or up gradient provided the isentropio surface 
jhowB the woy That is a kmd of flow which is almost 
imthinkable at the earth’s surface but possible m the 
free air, and may bring the hi^h correlations withm 
the sphere of recognised probability 
I may take the opportunity to remark upon the 
great change of mental attitude towards the general 
atmospheric problem that is natural to the contem¬ 
plation of the conditions of the free air Any time 
withui the past fifty years, judging by what happens 
at the surface and in the laboratory, I should nave 
hod no objection to offer to the suggestion that 
pressure gr^ient means potential energy, which 
might be sacrificed to produce velocity of air or 
natural wind, and now, if I think of pressure- 
gradient as the deformation of an isobano surface 
from the horizontal by the shifting of air mass, as it 
must bo, I find that the energy obtainable by the 
levelling of a hump must be Bjmnt in filling up a hollow, 
and apart from difference of entropy there is nothing 
available to produce kuietic energy 

In the upper air, pressure gradient and wmd- 
velocity automatically mcrease and decrease together 
So pressure gradient comes to be the mere mdex of 
the response of on air current to the ‘ centrifugal 
force * of the earth’s rotation, aided or oounter£ict^ 
by any local curvature of the air’s path 

In this way, centres of local circulation, whether of 
low pressure or of high pressure, take cjuite a different 
place m the hierarchy of atmosphenc mfiuences from 
that which m the past century they have been sup 
posed to occupy The real dynamical agents of the 
free air are the currents which find their cartographical 
expression as the straight isobars running between 
high pressure and low pressure, riding ‘ side saddle * 
on the gradient The high and the low are mere 
moidents oi the relative motion of oir currents of 
different directions In the northern hemisphere 
wherever the passing currents keep the English rule 
of the road, with opposing trafiic on the right, high 
pressure (and generally fine weather) between tliem 
IB the mevitable consequence, but wherever the 
atmosphere adopts the continental rule of keepmg 
the oppoeing traffic on the left, there a ‘ low ’ between 
thorn 18 equally mevitable 
Tlie ooiicentration of attention upon centres of 
lugh or low pressure, which are practically pomts of 
no motion, instead of upon the oir currents which 
cause them, is a ounous aberration of dynamics It 
iH to some extent like conoentrating attention on the 
pomt of contact of a wheel with the rail as the im¬ 
portant pomt of influence m a dynamical system of 
that character 

There would be little to choose between the im¬ 
portance of tho effects on either side of a travelling« 
current if the air kept ‘ dry ’, the real trouble begi|i^i 
when the juxtaposition of the currents from diffew«tt|’; 
directions brm^ the temperature of air below iwr 
pomt of saturation—then an enormous l^eatie of 
energy from its store m tho water vapour of the air 
witfi little saofifioe of temperature, and in con 
sequenoe all the dynamical and physical features of 
the cyclone and the depression 
Thesfit follow from the assumption of 

an autdinatio b^aifbe between wmd velocity and 
gradient, under the influence of the earth’s rotation, 
which is not likely to be appreciated by those who 
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flx their attention on the behaviour of air at the sur 
face, but which deserves oonsideration when the causes 
of the high correlations of the upper air are being 
BO^ht 

from this pomt of view the interactions of air- 
masses withm the regums of oyclonio depressions 
which the Norwegian school of meteorologist^ has 
turned to such profitable use withm the past twelve 
years are the by-play and ’ asides * of the mam atmo¬ 
spheric drama under the influence of the surface 
friction They are oomphoated by the release of the 
energy stored m water vapour wherever condmisation 
is sot im Nafikb Shaw 

10 Moreton Gardens, S W 5, 

Jime 10 


Calculation of the Latent Heat of Fusion of Camphor 
fro^ Vapour Pressure-Temperature Data 

It was recently pomted out ^ that of tho two 
available values, namely, 400 and 49$, for the mole 
cular depression of freezing pomt (K) of camphor, the 
larger figure seemed the more correct, because it had 
been subjected to an a posterion verification by its 
discoverer Jouniaux,*** and, secondly, because the 
smaller value had been drawn from a fusion point 
diagram * of doubtful accurewjy ^ 

Briefly, Jouniaux’s proof consisted in deducing the 
latent heat of fusion of camphor (Lf) from his own 
value for K and oompanng the result with the figure 
obtained by calculation from quite different physical 
measurements recorded in the literature by other 
workers This he accomplished as follows, usmg the 
T dJr 

equation L/ = where p is vapour pres 

sure, Vi and are specific volumes of hqmd and of 
solid, E IS tho mechanical equivalent of heat, and T 
IS the absolute temperature 

The quantity Vj was obtained from Kuhara’s 
measurements • of the density of hqmd camphor 
at 205® From three vapour pressure temperature 
measurements for camphor selected from the data 
published by Ramsay and Young,’ Allen,* and Van 
stone,* the constants tn, n, and z m the KirchhoS 

Dupr6 Bankine i* equation log.p = ^ + w log, T 

+ z were evaluated as w = - 2108 72, n - 10 1142, and 
*= -61 1692 Putting T=451 6® (meltmg pomt of 
camphor) m this equation, tlie v^ue of p at the 
meltii^ pomt of camphor was found to be 398 7 mm , 

also = {nT - m)^, whence, by substitution in 

Clapeyron’s equation, 

==8 28 01 

Now taking his previously determined value for 
K, Joumaux show^ that van ’t Hoffs expression 
K = 0 02T*tLf yielded a value for L, equal to 8 24 
oal, and thus afforded an elegant check on the cor 
^^fjt^ness of his experimental observations. 

Havmg recently found that the molecular depres 
constant for camphor lies in the neighbourhood 
\ of 396 rather than 498, we have examined more 
closely the above “v6nfioation a poatertort'* (#»c), 
with the following results 

Jouniaux’s oaloulation contains several wthmetioal 
errors Using Uie data chosen by him in^^this con¬ 
nexion, the values for m, and z should be 362 8, 
14 28, and - 80 20 respectively, and not those given 
above X/, therefore, on revision^ becomes 6 38 ced , 
neither corresponding with the figure Kc^mplftir ^ 
nor 400, for which Lf should have been 8 24 and 
Ip 2 resj^tiveiy ^ ' 
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The reasons vmdettying these disagreements would 
appear to be plain The vapour pressure-temperature 
measurements utilised bv Joumaux are evidently in¬ 
accurate, for, although the Kirchhoff Dupr^-Reuikme 
equation is known to apply, with possible errors of 
about 3 per cent (Juliusburger’*), to many organic 
substances, it becomes apparent by taking other sets 
of vapour pressure-temperature values from the 
records refen^ to by Joumaux that widely different 
figures for n, and z result The following two 
examples illu^rate this 


m n z 

fTl=:273^ Pi =0 06 ram I 

{1)| T, = 313°, Pa=^0 60 mm V - 3026 64 86 - 366 62 

(Tj = 363®, Pi — 0 16 mm ) 


( 2 ) 


m n z 

Ti=:361®, Px = 6 4 mm 3 

r, = 404 l,p,= 75 37 ram 11.960 - 14 31 119 78 
T,=430, p, = 1816 mm J 

(1) From paper of Allen (k)c c!t) 

(2) From paper of Vanstone <l(»c cit) 


It IS therefore obvious that these measurements 
are not nearly sufficiently reliable to bear the mathe 
matioal treatment that Joimiaux attempted to give 
them In etddition, the value he used for the density 
of liquid camphor wcw determined many years ago 
(Kuhara •) and relates not to the melting point (178®) 
but to 205° The density for solid camphor at the 
melting point is quoted as 0 980 without refei*ences , 
Beilstem gives 1 000 0 9998 , Dg* 0 992 

In conclusion, it is evident that neither as a venfic a 
tion of his own work nor as a means of discrimination 
between two values of ^camphor widely different 
as 400 and 498 are such applications of thermo 
dynamic formulae of much jiractical use 

R J W Lk FfcvBE 
Cathekink G Tideman 

The Ralph Forster Laboratories of 
Organic Chemistry, 

University College, London 

• R J W Lo Fftvre NiTUBE, 136, 760 1030 

• BmU Sw CAim jil it, 546 722 091 1012 

• Compt rend IM, 1503 , 1012 

« Compt rend 148, 1461 1900 
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» Phtl Trane 176, 46 , 1884 

■ Jour Chem Soc , 77, 413 , JOlO 

• Jour Chem Soc , 97 , 429 , 1910 

« Annatm der Phunk, 104 012 . 1868 
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Prof Otto Wallach 

As a former student of Prof Otto Wallach, I would 
suggest that the obituary notice in Nature of April 
18 scarcely does justice to the immense services 
which this distinguished investigator rendered to 
or^nic chemistry 

Prior to 1880 the utmost confusion existed with 
regard to the nature of most of the substances con 
tamed in essential oils, considerable doubt exista^I as 
to the homogeneity of these ‘ compounds \ and very 
few determinations of structure or synthesis had been 
earned out Wallach’a pioneer work, commenced in 
1884, quickly produced unportant results, €uid in a 
few years the on^al chaos gave place to an orderly 
and greatly simplified arrangement The distinguish 
ing charactenstios of pinene, camphene, Iimonene, 
torpinolene, terpmene, and phellandiwe Wore clearly 
eatablii^ed, and gradually a light was thrown on the 
iQter-relationfi of most terpene derivatives 

AlthouA other workers, notably Armstrong, von 
Boeyenp Perkin, Semmler, Tiemann, Tilden, and 
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Wagner have made many noteworthy contnbutions 
to this branch of chemistry, its present condition 
must be regarded as largely due to Wallach It is 
mteresirng, liowever, that m the first few pages of hia 
book, Tei'jiene und Campher he refers to the 
valuable work of many of these chemists, including 
that of Armstrong 

It IS gratifying to remember that m 1909 Wallach 
was awarded the honorary doctorate of science of the 
University of Manchester At that time W H 
Perkui, junr , was himself directing a flourishing school 
of teTjiene research there, and it is probably not in.'- 
accurate to legard Wallach’s doctorate as a personal 
compliment paid by one distinguished chemist to 
another Some years later an important commimica 
tion on stereocliemjstry was published simultaneously 
m Ltebig^s Annalen and the Journal of the Chemical 
6 'ocie(iy imder the joint names of Perkin, Pope, 
and Wallach A survey of Wallach’s work may, 
however, be left to the memoiial lecture sliortly to 
be <leljvere*l before the Chemical Society, and to the 
exhaustive review of the man and his work which will 
doubtless be publishe^l m the Berichte by his German 
colleagues 

Walloch’s students will re< all the rather short, spare 
figure of the Hen Goheimrath, his thin grey hair and 
beard, his keen eyes and intent look os he passed down 
the centre of the laboratory to his private room, hold¬ 
ing with almost painful care some specimen just 
obtained from one of lus students They will re 
member his optimistic “Goht sehr gut”, even when 
they themselves were by no means satisfied with the 
progress of the ‘ Arbeit *, or—when a viscous oil 
persistently refused to solidify—“ Immer iioch nicht 
test ? Huhig bis morgen stehen leu^sen ” 

The (jleheimrath was always pleased when Lnglish 
students came to work with him, he greatly valued 
his honorary fellowship of the Chemical Society, and 
he was frankly pleased at his re ©lection about two 
years ago Throughout his tenure of the chair of 
chomistiy m Ghttingen, Wallach lived m the okl house 
adjoinii^ the laboratory in Hospitalstreisso with the 
name ‘ Fnednch Wohler ’ in letters of gold over the 
door He did not understand how a professor could 
wish to live further from his woik than this There 
in the large room upstairs was kept his hne collection 
of water colours m which he greatly dehchteiJ In 
1924 it was my privilege to call upon Wallcich. then 
m the eighth year of his retirement (he retame<l a 
room in the laboratory by the courtesy of Prof 
Windaus, and long after his eightieth birthday he 
continued to work there) That was the first visit 
he had received from an English chemist since Ipl4, 
and he did not attempt to disguise the pleasure it 
gave him, and I am hajipy to think that several letters 
have pasHwl between us m the last >ears of hm life 

Wallach wew almost tlie last of the line of great 
German chemists—Hofmann, Kekule, Victor Meyer, 
von Baeyer, Fischer, Wislueaus, Hantzsch—who 
through rigorous discipline and with infinite patience 
and diligence built up the structure of modem orgamo 
chemistry, and his passing marks the close of a 
romantic chapter of chemical history 

Many chemists in Great Britain who worked with 
one or other of these giants will remember them with 
gratitude and admiration They will recall what they 
owe to their fellow students, to the many admirable 
features of German university life, and to the knowledge 
gained and the fneudsl^s formed in the mountains and 
Crests of the Harz or Thunngen or South Germany 

“Nie kehrst du wieder gold’ne Zeit, so frci und 
Aingebunden ” 

Fbbbebick Challknokb, 

The University, Leeds, 

Juno 1 
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Pliny** Water-Mill 

In connexion witli the letter on “ Pliny’s Water 
Mill ” m Nature of June 13, the accompanying 
photograph (I'lg 1), taken by me at Ching chong- 
do, in Korea, m September 1899, may possibly be of 
interest It represents a water actuated ‘ pestle and 
mortar’ commonly used at that time in the hill 
country of Korea for hulling nee 

The api>aratus consists of a beam, generally the 
rough trunk of a tree, about fourteen feet long, to one 
end of which is attached a wooden box capable of 
holdmg water, and to the other end a piece of tree 
trunk about two to three feet long, fixed at nght 



Fkj X —Water artuatod peitle for hulHns rice at ( l>ing-ehong do 
Korea The bucket ta shown In the act of apUllug It* water 


angles to the beam This last forms the ‘ pestle * 
The rice to be treated is m a wooden or stone ‘ mortar ’ 
beneath it 


The main beam with its appurtenances is balanced 
on a trestle so that it is free to move up or down like 
a ‘ see saw ’ 

When the box has filled itsolf witli water from the 
continuous supply furnished through the wooden 
trough shown aoove it m tlie photograph, the pestle 
at the other end rises above the mortar, and immedi 
ately the tipped box empties its water, causmg the 
pestle to drop with a powerful blow on the nee in 
the mortar The box automatically rises to the fill 
mg position agam, and the sequence la repeated in- 
defirutely The photograph shows the box in the act 
of tipping and spvlhng its water 

The straw covered hut in the left background of 
the photograph contains most of the beam, with the 
pestle and mortar Its interior was too dark to 
photograph 

H Olbnduwino 


Olenalmond, 

St Albans, Herts, 
Jime 16 


Mr H P account mNATt^ 13, 

p 889, of the Kashgar water mill le a great help 
towards the understanding of a hard passage, the 
dif^ilty of which is much increased by corruption 
of Pliny’s text t^For one false reading Mr Vowles’s 
urukrskot water wheel suggests at once the necessary 
emend^on , Rotis etiam quaa aqua verset obxter et 
molat i for obUer, hitherto unintelligible, read suffer 
I suggest also that m the preceding phrase rutdo ptlo 
does not ^t all mean a roughened pestle, but is equi- 
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valent to rtiente ptlo, and means a falhng pestle, or 
drop hammer—precisely what the sense requifea 
We may then translate In Italy, falling peaUea, or 
drop hammers, are mostly used , and the grinding is 
moreover carried on by means of wheels, turned by a 
stream floivxng underneath ” Pilum Qrkecufn^ vwoh 
occurs m a Plautme fragment, quasi tolleno aut 
pilum Qra»cum reciprooes ”, seems to have been the 
technical name for the pair of alternate hammers, 
working precisely as m the Kashgar mill 

A more curious error lurks m tne preceding clause 
The pestle, Pliny tells us, is armed with teeth so 
that unlees the miller keeps a sharp look out while he 
IS grinding (nm intentx pteant), the mm will bo out 
or chipped (concufanfur grana), and the iron-work 
smash^ to bits {ferrumque frangatur) 1 It would 
surely need rough handling to do so Now the gram 
m question was far, or spelt, and we know that our 
miller was not mmding it to fiour or meal, but merely 
cleanmg or husking it for groats, and he had to work 
carefully and use a light hand lest the gram be chipped 
or broken, and— ne farreum frangedur —lest his groats 
be spoiled 

D W T 


The Chemical Effect of a Mendelian Factor for 
Flower Colour 

In 1914, Willst&tter isolated the anthocyanm pelar 
gonin from the flowers of the scarlet Pelargontum 
zonale, and stated that a certam violet-red variety 
contamed cyanm, with a trace of pelargonm Re 
cently, Robinson and his collaborators have shown 
that m both these diglucosidal pigments the sugar 
residue is probably attached at position 6 on the 
anthocvamdin. molecule If this is so, the only struc 
tural difference between these two pigments is the 
extra hydroxyl group possessed by cyanm at posi 
tion 3' 



Theee onthooyanms can easily be distinguished by 
means of the distinct colour reactions given, by their 
crude dilute hydrochlono acid extracts on euldition of 
excess sodium carbonate solution Scarlet red solu 
tions of pelargonm should give an mtense violet-red, 
whilst the cherry red ones of cyanm turn a pure blue 
Extracts containing both pigments give mtermediate 
colours With the pale coloured flowers, owing to a 
higher proportion of flavone pigment m the crude 
extracts, a green colour may be obtomed which masks 
the true reaction and neoeseitatee a preliminary pun 
flcation The presence of even small amounts of 
pelargonm can also be detected by the oharaotelistic 
fluorescence given l^y this pigment when in acid 
afoohoho solution 

The genetioal basis of the formation of these two 
piments IS bemg investigated The rose pink variety 
Constance on solflng by Miss Cranfield, of the John 
Innes Horticultural Institution, gave seventeen pUmts 
resembling the parent and three salmon-pinks, the 
latter colour being oleeuiy recessive 
On testing, the rose-piiik flowers were found^io con 
tarn cyanm, a slmht treu^e of pelargonin, and sm impre* 
ciable amotmt of flavone, while t^ ealmqii-pihka con- 
tamed only pelargonm with a trace cl flavone 
The effect of the factor which converts 
into rose Is, therefore, to st^hstitutc cytoin idmost 
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completely for pelargonm, the difference being that 
of a single oxygen atom 

In certam oases m animals a dominant colour factor 
has been shown to cause the production of a definite 
oxidising enzyme, and m this case it is not inconceiv¬ 
able that the factor with wluch we are dealmg is m 
some way concerned m the oxidative processes of the 
plant 

The close cojanexion between these two antho- 
oyanins m the Pdargonvum species la further demon 
strated by cases of sporting from one pigment to the 
other 

It IS mterostmg to note that these pigments are 
also found side by side m certam vaneties of Dahlxa 
mrtab%i%a^ and tnat the purple red aster contains 
both oaUistephm and asterui, the S-monoglucoaides 
of pelorgQiuam and cyanidin respectively 

No Mendehan factor has yet come to light which 
effects a change m the identity of the anthocyanin 
pigment by means of an alteration m the nature or 
position of the glucosidal residue, msteeui of in the 
superficial structure of the agluoone, and it is the pur 
}K>se of this note to invite further evidence as to 
whether this latter alternative may be the general 
rule 

R Scott Moncribff 

Sir William Duim School of Biochemistry, 
Cambridge 


Diamagnetism of Liquid Mixtures 

Tjubw euid Spencer ^ have recently reported some 
very surprising results regarding the magnetic bus 
ceptibilitiee of organic liquid mixtures They find 
large deviations from the additive law for many pairs 
of liquids, and m some oases, for example, mixtures 
of acetone and chloroform, they even claim to find 
the mixtures to be paramagnetic over a certain range 
of composition 

During the past year I have been engaged in the 
investigation of magnetic susceptibilities of liquid 
mixtures, and have developed for the purpose a 
modification of the Quincke method of oapiUaiy 
ascension which has proved very convenient and 
accurate in practice Using dark ground illumina 
tion, the alterations product by a strong magnetic 
field m the level of the liquids contained m two tubes 
pla<^ aide by side between the poles of an electro 
magnet are photographed under high magnification 
on the same plate One of the tubes contains benzene, 
which serves as a standard of oompaiison, and the 
other contains the liquid mixture under investigation 
Tlie plates when measured give results which are 
reproducible to within one part m a thousand 

The results obtamed by me do not confirm the work 
of Trew and Spencer For example, with mixtures 
of benzene and carbon tetrachloride, for which they 
report large deviations from the additive relation, I 
find that the graph connecting susceptibility with 
oompoaition is a perfect straight line, In the case of 
mixtures of acetone and chloroform, I find that there 
18 a definite departure from the additive law, which 
IS most pronounced at the concentration at which the 
density of the mixture cdiows the largest abnormality 
But the deviation is very small, being nowhere greater 
than three per cent of me observed visdue, and is in- 
comparably amallor than that reported by Trew and 
Spencer, 

From a theoretioal point of view, therq is reason to 
expect that molecular mwooiation m hquids may in- 
fiuttioe diamameiw behaviour to a slight extent, but 
the results of Trew and Spencer seem wholly outside 
the of theoretical poimbihty It will be noticed 
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that the susceptibilities as measured by them for the 
pure hquids snow large deviations from the accepted 
values S P Hanoakadhav 

210 Bow Bazar Street, 

Calcutta, India. 

May 16 

* Pfflfi . ISl, 209, 1931 


A Simplified Lecture Demonstration of the 
Thomson Effect 

Elembntaby theory represents the Thomson effect 
os an absorption of neat by a current traversing a 
temperature gradient m one direction, and an evolu 
tion of heat m the other direction In other words, 
when a current passes over a temperature peak, the 
originally symmetncal temperature distribution be¬ 
comes as>unmetrical, one side bocommg steeper than 
the other 

The converse effect, the production of a potential 
difference by an asymmetrical tomx>erature distribu¬ 
tion, is easily demonstrable Oonneot a piece of steel 
wire across the terminals of a sensitive galvanometer 
and heat to redness any part of the wire by means of 
a bunsen fiame So long as the flame is kept steady 
there la nothmg unusual, but move the fiaune slowly 
m one direction along the wire, cuid the galvanometer 
gives a decided deflection, which ts reversed on revers¬ 
ing the direction of motion of the flame The order 
of the effect is several microvolts, and can also be 
shown on a potentiometer Nickel wires also give 
p>od results, though copper, of course, conducts too 
highly 

Apparently the motion of the flame produces an 
asymmetry of the temperature m the wire, a steep 
gr^ent where the flame approaches, and a slow 
gradient behind the flame According to modem 
statistical theory,^ the Thomson potential is produced 
by a temperature ^adient, not by a temperature 
difference, thus, although in this circuit the tempera 
tur© differences may balance out, there is a greater 
gradient on one side than the other, and on the 
balance a potential difference remains 

The phenomenon is very much more convenient for 
demonstration in a lecture than is the more usual 
metliod, where the heat absorbed by passing a oiurent 
along a steep temperature gradient is detected In 
fact, the whole thing is ho simple that I doubt very 
much whether it has not been noticed before, even 
though there seems nothing about it m the literature 
of the subject WinniAM Band 

Physics Department, Yenchmg University, 

Poking, China 

> Sommerfold and Prank, Ilevlews of Modern Physioa Jad 1981 


Plankton Changes on the Coast of Ecuador 
Mr G Shepherd directs attention m Nature of 
April 25 to the maflses of yellowish brown plankton 
matter seen off the coast of Ecuador Some years 
ago the Chilian coast expenanced a similar visitation, 
with much resultmg trouble to locomotive boilers 
and condensing plant I had some of the water with 
the brown contents sent home and forwarded for 
excutunation to the Manne Biological Laboratory at 
Pl 3 rmouth, where it was mvestigated and the results 
were kindly commumcated to me 

A diatom Qraw^matophora (probably Maxna) was 
superabimdant and was the chief cause of the trouble 
Otner diatoms, Lyornphora (^ ) and Thalaasumra 
(sp), were also common Injuaortana, CercUtum, 
Pcndxntum, and Pyzophacui were frequent 

David Wilson-Barkkb 
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Some Notable Women of Science. 

By Eng Capt Eduab b Sjoth, O B E , R N 


A CENTURY ago, on June 27,1831, the eminent 
French woman mathematician, Sophie Ger 
main, died m Pans at the age of fifty five years, 
and a few days later was bimed in the P^re Lachaise 
cemetery Her great women contemporanes were 
Mary Somerville (1780-1872) and Caroline Herschel 
(1750-1848), to whose names might be added, per¬ 
haps, that of Mrs Marcet (1769-1868), whose “ (Jon- 
vorsations on Chemistry ” was the means of awaking 
the mtercist of Faraday in science Of the careers 
of Caroline Herschel, the devoted eissistant of Sir 
Wilham Herschel, and of Mrs Somerville, whose 
“ Mechanism of the Heavens ’^and “ The Omnexion 
of the Physical Sciences ” gave her a world wide 
reputation, everyone has heard, but Sophie Ger¬ 
main’s story IS bttle known Yot she and Mrs 
Somerville had much in common, and their minds 
were cast in the same mould Wlien Mary Somer¬ 
ville, amidst the duties of her London home, was 
finding time to study the works of Lacroix, Biot, 
Euler, and I.«aplace, Sophie Germain was corre¬ 
sponding with Ijagrange and Gauss, investigating 
the motion of the sand on Chladm’s vibrating 
plates, and writing memoirs which gaftied for her 
the respect and adnuration of both mathematicians 
and physicists Her place in history is that of the 
foremost of all French women of science 

Mary Somerville, Caroline Herschel, and Sophie 
Germain were not, however, the first women m 
modem times to devote themselves to scientific 
studies Even m the seventeenth century, and 
amidst the disasters and miseries of the Thirty 
Years' War, we hear of the German astronomer 
Maria Cumtz, with the assistance of her husband, 
compiling new astronomical tables, which, after 
much delay, were pubbshed at Frankfort in 1654^ 
Mana Cumtz died m 1604 To the seventeenth 
century also belongs the work of Jeanne Dum6e, 
the French authoress of an unpublished memoir 
on the views of Copermcus, and of Elizabeth 
Kpopmann, the wife of Hevehus, the celebrated 
astronomer of DantZig Hevehus died in 1687, 
but for ten years his wife had been his ablest 
assistant, and after his death she published the 
two works, “ Prodomus astronomiflo '^and “ Urano- 
graphia, sen firmamentum Sobescianum An¬ 
other German astronomer of the seventeenth 
century, George Eimmart, found in his daughter. 
Mane (jliire, a valuable co-worker, and for him 
she mode some hundreds of drawings of sunspots, 
comets, and eclipses 

Among the women of science of the eighteenth 
century, one nante^ that of the Italian mathe¬ 
matician, Mana Gaetana Agnesi (1718-1799), 
stands out clearly When only eleven years of age 
she eight languages, and in her twentieth 

year me pubheheJl a collection of ninety-one theses 
she had previously defended Her “ Instituziom 
Analitiohe ”, published m 1748, long continued a 
valued text-b^k on the Calculus, and is regarded 
as the first important mathematical work by a 
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woman This work had been preceded m 1740 
by the “ Institutions de physique ” of the renlark- 
able Frenchwoman, Gs^nelle - £milie Chastelet 
(1706-1749), the friend of Voltaire, and to her we 
also owe a translation into French of the Prin- 
cipia ” of Newton This was not published until 
after her death While the names of these two 
distinguished women belong to the history of 
mathematics, those of Margarete Wmckelmann 
(1670-1720), the wife of Gk)ttfned Kirch, and of 
Nicole-Reine Stable de la Bn^re (1723-1788), the 
wife of Jean AndrC Lepaute, belong to astronomy 
Madame Kiroh, the wife of one astronomer and 
the mother of another, while at Berlin discovered 
a comet and made observations on the Aurora 
Borealis, and, after she became a widow, she pub¬ 
lished m 1712 a paper on the approaching con 
junction of Jupiter and Saturd Madame Lepaute 
from an early age had displayed a taste for science, 
and when at the age of twenty-five years she 
mamed the celebrated horologist she at once be¬ 
came his collaborator She was also the fnend 
of Clairaut and Lalande, and assisted them in the 
calculations on Halley’s comet Her own observa^ 
tions are contained in the ” Connaissance des 
temps ”, 1769-1774 The lost years of her life 
were devoted to her husband, who was struck down 
with sickness, and she died at Saint Cloud a few 
months before him, Another woman of science of 
the eighteenth century was Dorothea Erxleben 
(1715-1762)^ who m 1742 published a work on the 
cultivation of science by women, and in 1754 was 
made a doctor by the University of Halle 

Though to-day women are found working at 
every b?anch of sciepce, it has been mainly m the 
realm of astronomy thw have hitherto done then 
most notable work Following in the footsteps 
of Mary Somerville and Caroline Herschel, during 
the mnetoenth century a succession of women 
made their mark either as observers or as writers 
on etstronoipy Maria Mitchell (1818-1889) waa 
long the professor of astronomy and director of the 
Observatory at Vassar College in the United States 
She was provided by the women of America with 
a large equatonai, smd the observatory at Nan 
tucket, now under the direction of Miss Maigaret 
Harwood, was erected in her honour. Two othei 
Amenoan women, Anna Winlock, who died in 1904 
and Mrs Wilhamina Fleming (1857-1911), were 
connected with Harvard University Es^iaU}! 
important were the writings of Miss Agnes Mary 
Clerke, who was born m County Cork m 184^ and 
died in London in 1907 Her sound judgment 
and her wide acquaintance with astronomical 
bterature made her*‘ History of Astronomy dimng 
the 19th Century ” a most valuable book of refer 
enoe This work first appeared m 1885, and wa£ 
followed by her ” System of the Stars ”, 1890, and 
” Problems in Astrophysics ”, 19^ Her most 
eminent woman contemporary m Finland wai 
Margaret Murray, who in 1875 married ^ William 
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Huggins Lake Caroline Hersohel, Mary Somer¬ 
ville, Annd Sheerahanka, Miss Clerke, and Mrs 
Fleming, Lady Huggins enjoyed the distmotion 
of being eleot^ an honorary member of the Royal 
Astronomical Society 

In other branches of science, mention may 
be made of the Russian mathematician, Sophie 
KovalevsW (1850-1891), who studied under Weier- 
strass at Irorhn, and m 1884 waa made professor 
of higher mathematics in the Umversity of Stock¬ 
holm , Mrs Ayrton, the first woman member of the 
Institution of Electrical Engineers, and who was 
proposed for admission into the Roj^al Society , 
Mane Sklodowska, better known as M^ame Cune, 


famous for all time as the discoverer of radium; 
and Dorothea Klumpke, who in 1893 was the first 
woman to obtain the doctor s degree in the mathe¬ 
matical science at the Sorbonne Her thesis was 
a study of the nngs of Saturn It was when grant¬ 
ing her the degree that M /Darboux said that her 
work gave her a place beside Mana Agnesi, Sophie 
Kovalevdcy, and Sophie Germain To this short 
sketch of ^ome women of science other names might 
be added, but from what has been said it will be 
seen that France, England, Switzerland, Russia, 
Italy, Germany, and Amenca are all represented, 
showing' that the women of science, hke science 
itself, have been confined to no one country or ago 


Diet and the Teeth * 


A" 


a result of numerous experiments, Mrs 
Mellanby has shown that there is an intimate 


relationship between the structure of the teeth m 
dogs and the composition of the diet, more especially 
its vitamin D content (see Nature, vol 125, p 604, 

1930) In further work she has now demonstrated 
a relation between diet and the structure of the 
teeth in rabbits and rats, as well os one between 
diet and certain forms of dental disease in dogs and 
other ammals 

Defects of structure similar to those observed 
in the teeth of imperfectly fed dogs are common 
in other ammals and have been found in horses, 
monkeys, rabbits, and ferrets A common defect 
IS the presence of interglobular spaces m the den¬ 
tine in fact, these spaces are so common that it is 
only their absence from teeth with smooth white 
enamel and their presence in large numbers in obvii- 
ously imperfectly calcified teeth that.has enabled 
one to say that they ore abnormal structures and 
that their presence m a tooth otherwise well calci 
fled indicates a certam degree of imperfect develop¬ 
ment or hjrpoplasia 

The dentition of rabbits and rats differs consider¬ 
ably from that of the dog in the former, the 
permanent dentition shows oontmuous growth , 
throughout life, in the latter, there is no temporary i 
dentition, and the incisors grow from persistent j 
pulps as m the rabbit, but the molars cease growing 
after eruption, as m dogs Young rabbits, about I 
eight weeks old, were used for the experiments i 
they were placed on a diet contoimng four parts of 
oats to one part of bran with 1 5 per cent calcium 
carbonate, 6 c o deoitrated lemon juice were 
also mven daily Without the latter, the ammals 
developed scurvy, and without the calcium car¬ 
bonate, good growth and health were not mam- 
tamed The condition of the teeth on this basal 
diet was worse than when the calcium carbonate 
was omitted, smee growth was better Except 
when vegetables were included, it was necessary to 
supply water also 

Tne defects produced by this diet were as follows 


• HedloAl^ Bmewcti CounciL Specitl Report Serler, Ro 153 Diet 
end the Teeth eo Ktperlraentol Study Peril A Diet end Dentel 
nbeeee, B, Diet end Dentel Structure In ItaniDiali other tnen the Dog 
iCey Heltonby Pp 94 + 28 ptetn (London HM Stetlonery 
Wk 1981) 2t Otf net 
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the enamel was thm and irregular and stamed deeply 
with carmine , the dentine was thin and easily 
stained and contained many interglobular spaces , 
the odontogonotic zone was wide and irregular the 
jawbone was poorly calcified, consisting largely of 
osteoid tissue or osteoporotic bone 

The addition to the diet of materials rich in 
vitamin D, such os cod liver oil, egg yolk, and 
irradiated ergosterol, induced good calcification of 
the teeth the two former, however, were not well- 
bonie, death following after 7-8 weeks Smaller 
doses of cod hver oil, for example, 0 5 c c instead of 
1-2 c 0 daily, with a supplement of 20 gm or more 
of cabbage, markedly improved general health and 
growth, and calcification was excellent Vegetables 
alone exerted only a small calcifyiiig effect, although 
improving general health dandelion and clover 
were fairly effective, cabbage had little influence 
‘unless fed in large quantities, the allowance of oats 
aud bran being at the same tune retluced summer 
but not winter grass, was comparable to cabbage 
Swede-tunup, carrot, potato, and white turnip had 
littleoFyo calcifying ppwer- As might be expected, 
irradiatron of the animals with the mercury vapour 
lamp also improved the structure of the teeth 
The amount of calcium and phosphorus m the 
diet und the calcnim/phosphorus ratio are only of 
importar^ce when the vitamin D intake is low In 
4he basal diet, the ratio is 1 0 81 and the actual 
percentages of these elements relatively high It 
IS of interest to note that rats fed on similar quan¬ 
tities of calcium and phosphorus have normally 
calcified bones When the calcium carbonate was 
replaced by phosphate the rabbits grew as well, but 
the calcification was much improved 

The experiments on rats indicated that the 
defects of structure caused by a deficient Intake of 
vitamin D were very similar to those found in 
rabbits, and that supplying this factor in the diet 
resulted m the development of perfect teeth 

Although it has not been found possible to pro¬ 
duce canes satisfactorily in the teeth of expenmental 
animals, it has be6n shown that the development of 
the penodontal tissues m dogs and their suosequent 
habuity to disease can be controlled by the diet. 
On a perfect diet the ^gival region of the jaw is 
comparatively thm tne subgmgival epitbehum is 
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thin and regular and the conum is composed of 
connective tissue only The alveolar bone is com¬ 
pact On a diet deficient in vitamins A and D the 
gingival region is thick, the epithehum is hyper¬ 
trophied and finger-like processes extend down into 
the conum, m which varying degrees of cell in¬ 
filtration are present the alveolar bone is poorly 
calcified and consists m part of osteoid tissue 
Experiments proved conclusively that, whereas 
vitamin D controls the calcification of the jawbone, 
vitamin A is responsible for the perfect develop¬ 
ment of the soft tissues The gingival epithehum 
IB thus comparable to epitheha in other r^ions 
which are abnormally developed m the absence of 
vitamm A The distmotion between the effects of 
the two vitamins was clearly seen when vitamm A 
was supphed to one animal os mammalian hver oil 
(which contains no vitamm D) and vitamin D to its 
fitter mate as irradiated orgosterol 
Penodontal disease does not develop when the 
animals are fed on a diet containing abundant fat 
soluble vitamins, even though it is soft and pappy 
throughout fife For prevention it is essential that 
the puppy be fed on a good diet for the first months 
after weanmg if the intake of vitamins A and D 
is low at this penod, a certain amount of disease 
almost mvonably develops even although the diet 
IS good for the rest of fife When the tissues are 
properly developed owing to an adequate vitamin 
mtake, very considerable resistance to disease is 
shown m later fife even though the diet is in¬ 
complete for long ponods After the disease has 
once appeared, further progress can be arrested by 
administration of large amounts of vitamins A and 
D, but a complete cure was not observed It may 
be concluded that diet acts primarily by controlling 
the developmental structure of the penodontal 
tissues and not by any direct or mdirect effects 


oonoemed with bacterial decomposition in the 
mouth Prevention appears to be all-imTOrtant 
once the tissues have developed abnormwy, pre¬ 
vention of disease beoenDes extrem^ dilfiomt 

Canes has been observed only occaaonidly in tbe 
teeth of dogs, rabbits, rate, and monkeys, and 
attempts at its expenmental production have 
usually failed Even when micro-orgamsms were 
fed for a long penod, they wwe rarely found in 
the teeth In rabbits, however, softening of the 
exposed dentme on the ocolusional sunaoe of 
the molars was fairly frequent, especially when the 
animal had been fed on a defective diet, and 
organisms were fpund m the dentinal tubules in the 
majority of such teeth 

When an erupted tooth is attacked by disease 
or suffers injury, it reacts by the production of 
secondary dentine Mrs Mellanby has shown that 
the structure of this new dentme, both m dogs and 
rats,'depends on the amount of vitamin D m the 
diet, in the same way as that of the primary 
dentme The reaction only oQcairs m a living 
tooth As secondary dentme was not always found 
when the teeth were worn down by natural attri¬ 
tion, its production was stimulated artificially by 
filmg the teeth and extracting them after this 
treatment had been earned out for six weeks It 
was found that perfect dentme was laid down when 
there was abundant vitamin D m the diet, that 
oatmeal mterfered with the action of the vitamin, 
and that when the diet contained little, httle or 
no secondary dentme, or dentme with many inter 
globular spaces, was produced 

This experimental study has mdicated certain 
hnes of investigation in the problem of the arrest 
and prevention of caries m human beings, the con¬ 
clusions reached will be described m Port 3 of this 
series 


Magnetographs obtained 

W HEN Captam Roald Amundsen started his 
voyage m the O^oa through the North-west 
Passage m 1903, his first aim was the accomplish¬ 
ment of this great feat of exploration, and his 
second was the investigation of the magnetic con¬ 
ditions at and near the magnetic pole After his 
return from these successful enteimnses, he pub¬ 
lished an account of his voyage, “ The North-west 
Passage m 1907, but his scientific material for a 
long time lay stored m the Historical Museum, 
pending its publication by a board of editors State 
grants were made at various intervals between 1908 
and 1923 towards the preparation and publication 
of the results, andj^the preparation of the terrestnal 
magnetic data was fimsh^ m 1923 , at that time 
further funds for the publication bwame difficult 
to obtom, but by restnotmg the scale of tbe work 
the«funds were finally obtained for publication by 
the GeophysicaT Commission of the Norwegian 
Academy of Science at Oslo in its regular volumes. 
Part 1 IS to deal jnth astronomy ana meteorolc^, 

so ^Wnwntfooer, vol 8, pp 17+101 pUta (CWo, lOta) 
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by Amundsen, 1903-X906 * 

and Parts 2 and 3 with terrestrial magnetism The 
first to appear is Part 3, which consists of a repro 
duction of all the magnetpgraphs obtained by the 
expedition, with only sufficient text (17 pages) to 
explain their nature It is “ assumed that in some 
way or another funds will be obtamed for the publi¬ 
cation of Parts 1 and 2 —an assumption which 
geophysicists will earnestly hope to see confirmed 
Amundsen occupied Gjoahavn on King Wilfiam’s 
Land (68° 37' N , 96° 63' W ) from Sft^2,1903, to 
Aug 13, 1905, and King Pmnt on the coast of 
Alaska (69° 6' N , 138^ Fw ) from Sept 3,1905, to 
July 11, 1906 At Gjoahavn the variometer house 
was constructed out of thi paoking-cases of the 
expedition (specially prepared free from non for 
this purpose) and the mstrmnenie vmre set up by 
Oct 31,1903, and continued workfaig until June 1, 
1906 , at King Pomt the ^tes we^e Oct 47^ 1W)6> 
to Mar 31, 1^, the variontetefr houM there being 
constructed of drift timber. Tte hopess at both 
places were partly dug Icdo jihegr#Qd^*^oqvered 
over with sand; evwn so, the te m g ^ rAete inside 
them Underwent gteat diiuQbes, at OjoOivn iMx 
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5° C in BUijttmer to - 26° C m winter, with a daily 
range of about 1° C , at King Point they were still 
greater, the daily range being 6 ® or 7 ° C Unfortu¬ 
nately, the registering mstruments were not well 
compensated for temperature 
The data have been prepared under the editor¬ 
ship of Nils Busseltvedt and Aage Graarud, and 
the difficulty of their task must have been very 
confiiderablo, in inferring temperature coefficients, 
base Ime values (frequently altered), and scale 
V alues In stating the latter, they do not indicate 
in what unit the ordinates are measured, but it 
appears to be 1 mm The scale values (per mm ) 
of the three Instruments, which wore of Esohen- 
hagen pattern, all registenng on one drum, were 
for decimation (m force units) 17y, in horizontal 
force 12 y, and for vertical force 67 until about 
September 1904, and thereafter 22y , at King 
Point the corresponding values were about 20y, 
12 y, and 23y In*the vertical force record, 1 ° change 
of temperature made an apparent change of 140y m 
the force The normal time scale was 20 mm per 
hour , m quick runs it was twelve times as great 
The magnetographs show records and base hnes 
for the three magnetic elements and for the tem¬ 
perature Before reproduction the times wore 
marked on the hour lines automatically registered 
across the sheets, the date was written on, and the 
vanouB traces were indicated by letters at one end 
It is to be regretted that on sheets which show 


disturbance, when some of the traces often crossed 
one another, the letters were not added elsewhere 
also, in the reproductions it is often not easy to 
be sure of the identity of each trace on such cfays, 
while on the ongmals the difficulty is likely to have 
been much less 

The sheets are reduced on reproduction in the 
ratio 3 46 to 1, so that four can be got on to a 
quarto page , the reproduction is very good, and 
the collection should be of great value to those 
who wish to make mtercomparisons between the 
changes of the earth s field near the auroral zone 
and elsewhere The curves indicate the presence 
from time to time, in the neighbourhood of these 
stations, of intense overhead currents, usually some 
what to the south, and sometimes fiowing east 
wards, at others westwards This would suggest 
that both stations are within the auroral zones, and 
it will be of interest to learn later, from Part 1 or 2, 
whether aurorro usually apjpeared to the south 

The magnetic results of the Amundsen expedition 
would have been of still greater value had they 
comcided in time with Birkeland’s magnetic and 
auroral expeditions of 1902-3, the results of whioh 
worepubbshed byhim in 1908 and 1913 Though this 
was unfortunately not so, their value will enhance, 
and be enhanced by, Birkeland's data, and they will 
form an important Imk in the chain of evidence 
which will lead to the elucidation of the very diffi 
cult jiroblems presented by magnetic disturbance 


Obituary. 


Mr C T Hkyoook, FRS 


rpHE death of Mr Charles Thomas Heycock, 
A on June 3, removes from among us one who 
had gained the affection of generations of Cam- 
bndge men and who was a pioneer m an important 
branch of inorgamc chemistry Heycock was the 
younger son of Fredenok Heycock of Braunstone, 
Oakham, and was bom on August 21 , 1858, 
he received hia early education at the Grammar 
Schools of Bedford and Oakham, and entered 
King's College, Cambridge, as an exhibitioner in 
1877, taking the Natural Sciences Tnpos in 1880 
For many years he taught chemistay, physics, 
and minea^ogy for the (Simbndge examinations, 
and in 1895 he was elected to a fellowship at 
King's OoU^e, becoming a college lecturer and 
natmral science^ tutor in the foUovong year 
He was elected a fellow of the Royal Society in 
1895, and was awarded the Davy Medal in 1920 
for his work on alloys His original work on the 
metals attracted the attention of the Goldsmiths' 
Con^ny, who endowed a readership m metallurgy 
at Cambridge; he was appointed to this office 
m 1908 and held it until ^ retirement in 1928 
He was admitted to the Livery of the Goldsmiths' 
Company in 1909 and to the Court m 1013 , he 
acted as Pnme Warden during the year 1922-1923, 
and took a kem interest in tV work of the Com¬ 
pany's Asifay Office 

Notwithstudii^ the exacting character of his 
jM a Ceunbridge coach, Heycock joined with 

127] 


his lifelong friend, P H Neville, in a oomprehen 
sive study of the metals and their alloys, this 
partnership, which waa only dissolved by the death 
of Neville m 1915, led to a remarkable senes ol 
papers m which novel directions of investigation 
were mapped out and developed The m^t ol 
these joint papers was published in 1889 and dealt 
with the depression of the freozmg points of inetale 
brought about by others dissolved therein, in 
this and later papers it was shown that the 
addition of small amounts of a second metal de 
presses the freezing point of the first to an extent 
( 1 ) directly proportionate to the weight of metal 
added and ( 2 ) inversely proportionate to the 
atomic or molecular weight of the added metal 
Raoult’s law for ordinary solutions was thui 
extended to alloys, and a method indicated foi 
calculating the latent heat of fusion of a metaJ 
by the apphcation to the freezing point depresmom 
of the now well known van’t Hoff equatioa 
At the outset, mercury thermometers were used 
in the temperature measurements and only allo 3 rc 
of low melting points could be studied , the intro 
duction by H L Callendar of the platmum resist 
ance pyrometer made it possible to extend the 
scope of the investigation to metals of high melting 

K int This was done with the assistance ol 
^ E H Griffiths During the carrying out ol 
the programme thus extended, the melting pomte 
of many of the metals m the pure state wert 
detmmned , later observers have confirmed tht 
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Bubstantial accuracy of most of the melting points 
given by Heycock and Neville 

The study of the melting points of dilute solu¬ 
tions of one metal in another led naturally to the 
determination of the melting pomts of mixtures 
of metals in all proportions , a techmque was 
developed by which the results, interpreted by 
means of the phase rules of Willard Gibbs and 
Roozeboom, were supplemented by the micro¬ 
scopic examination ana photogr^hy of polished 
and etched sections of the sohdmed alloys The 
most detailed piece of work done on these lines 
was that on the oopper-tm alloys, which formed 
the subject of the Bakerian L^ture before the 
Royal Society in 1903, the two collaborators 
also made a minute study of many other binary 
and ternary alloys They hod already shown in 
1897 that X ray photographs of thin sections of 
alloys could provide valuable information as to 
the physical state of the component metals 

The major part of Heycock and Neville’s ex¬ 
perimental worK was earned out m a small labora¬ 
tory in Sidney Sussex College and, owing to the 
many other duties which fell upon the two partners, 
ranch of it had to be done late at night and in 
the early hours of the morning It may seem sur¬ 
prising that such a quantity of data of endunng 
value could be collected under such conditions 
but both men were enthusiasts, both possessed 
an exquisite sense of techmque, and both wore 
meticulous m their stnving after accuracy 

Heycock was an excellent lecturer , his whimsical 
mode of addressing a* class sustained an interest 
in inorganic chemistry during a period when that 
subject seemed in danger of eclipse bv the rapid 
advance of organic chemistry He had few equals 
as a teacher m the laboratory , his deb berate 
method of working and his sarcastic denunciation 
of slovenliness inspired respect and awakened 
the spint of emulation Much of the work of 
organising and plannmg the numerous extensions 
of the University chemical laboratories dunng the 
last twenty-five years fell upon him, and he earned 
it out with characteristic care and thoroughness 
His physical vigour found further expression in 
his devotion to the Volunteer movement from 
quite early days, and dunng the War he was 
appointed Lieutenant-Colonel of the Cambndge 
shire Regiment 

In his domestic life, Heycock was thoroughly 
happy , hifl house was the meeting place of under¬ 
graduates and semors alike, and its cheerful hospi¬ 
tality is a delightful remembrance to vast numbers 
With his death we have lost a scientific man of the 
old type who would spare no pains or time m 
eliminating error from an expenmental observa¬ 
tion , many of us have also lost a shrewd and 
wise counsellor and one of the most staunch and 
loyal of friends __ W J Pope 

Drf A T MaoConkey 

Dr Alfred Theodore MacConkky who died 
on May 17 at the age of seventy years, was known 
to bacteriologists m &\l parts of the world as the 
originator of the medium which bears his name 
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After taking his medical degrees in 1B80, he settled 
m practice for some years, but relinquished it m 
consequence of an illness, and decide to devote 
himself to research work in bacteriology 

MacConkey was associated for a time wiih Wash- 
bourn and Eyre in the laboratories of Guy’s 
Hospital, hiB old school, and afterwards with Boyce 
in the Thompson-Yatw laboratories in Liverpool 
His appointment about this time as assistant bac¬ 
teriologist to the Royal Commission on Sewage 
Disposal, the working headquarters of which were 
at Leeds, determined the trend of his researches 
during the early years of the century The prob¬ 
lems that called ifor solution fascinated him, and 
his interests were soon deeply engaged m the 
tech meal part of the worlL Dunng the penod 
1900-9, he published a number of papers, which em¬ 
body his pioneer studies upon the classification of 
the lactose-fermenting bactena of mtestinal origin, 
and upon the differential catena of this group and 
their significance as contaminants of water, milk* 
and foodstuffs 

The introduction of MacConkey’s bile-salt medium 
put into the hands of bacteriologists a simple and 
effective tool for the separation of tlie typhoid- 
dysentery group of bacilli Bile-salts had been 
added to media so early as 1889, and MacConkey’s 
first expenments with them were made in 1897, 
in 1900 he was using bile-salt lactose agar for the 
purpKjse of isolating B typhosiiA and B coh com* 
mums In 1902, Ortinbaum and Hume suggested 
the addition of neutral red as a colour indicator for 
colomes that either do or do not ferment lactose, 
and MacConkey adopted this improvement in the 
method He was one of the first to appreciate 
the importance of noting and comparing the bio 
chemical activities of the intestinal group of bacilli 
with the object of dofimng their specific char¬ 
acters and their relationships Thus, he based a 
useful classification of the cohform group upon 
the ability of its members to ferment saccharose 
and dulcitol 

In November 1901, MaoConkey jomed the staff 
of the Lister Institute, London, as an assistant in 
the bactenolomcal department His transference 
soon afterwards to the serum department of the 
Institute at Elstree, then under the charge of the 
late Prof George D^n, directed his enermes to the 
solution of the problems which surround the pre¬ 
paration of toxins and antitoxins In Apnl 1906, 
he became the head of the department, and he re¬ 
mained at Elstree until his retirement in April 1926, 
at the age of sixty-five years He continued the 
early work of his colleague, Dr J C G Ledmgham, 
on serum concentration, and developed the techni¬ 
cal processes for refining and concentratmg anti¬ 
toxic sera There are workers m many countnes 
who owe thoir practical knowledge of the subject 
to the information which MacConkey freely put 
at their disposal In 1912 he oontnbuted to the 
reports of the Plague Research Commission m 
India an interesting paper on th^ production and 
titration of anti-plague serum, m ^moh he showed 
that the speciflo antitoxin can be concentrated by 
the usual methods, and that it is associated with the 
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pseudo-glob\ilin fraction of the Berum proteins He 
had previously made a comparative study of the 
antigenic relationshiM of the plague bacillus and 
the pseudo-tubercle Daoillus and was able to con¬ 
firm the close kinship of these bacteria, as judged 
by the results of precipitm and immunity tests 
In 1912, MocConkey published a remarkable 
paper which indicated a seasonal change in the 
potency of diphthena toxin when prcduced in 
regular weekly batches His curves certainly seem 
to show a Bigmficant increase of toxicity during 
the winter months as compared with the level 
attamed in the summer Moreover, he directed 
attention to the close correspondence of the toxin 
curve with that of the prevalence of diphthena in 
London and elsewhere These observations are 
umque, and the present wnter is dispose^l to be¬ 
lieve that they are related to variations in the 
health and susoeptibihty to infection of the stock 
of guinea-pigs from which the test amraals were 
drawn 

Dunng the years of the War, MacConkey put his 
energies without stint into the task of enlarging and 
organising lus department to meet the increasing 
demands made upon it by the army authorities 
for tetanus antitoxm, antidysentery serum, and 
antuneningocooouB serum He took a keen interest 
in the prophylaxis and treatment of tetanus by 
means of antitoxin, and he published several 
papers on the subject , in some of them he reviewed 
the observations of workers m many countnes, 
and m others he gave an account of experimental 
work earned out by himself and his colleagues He 
served os a member of the War Office Committee 
for the investigation of tetanus In his pubhshed 
articles he put forward a strong plea for devoting 
special attention to the early signs and symptoms 
of tetanus, on the ground that the antitoxin is 
likely to influence the disease only when adminis¬ 
tered as soon as the symptoms are recognisable 
The limited response to his appeal and the scanty 
information which came to hand disappointed him, 
but it 18 probable that he had not sufficiently ap 
predated the difficulty of discnmmating between 
the premomtory subjective symptoms of tetanus 
and those which were attributable to sepsis and 
to the nervous strain from which the patients 
were suffering 

MacConkey, as the writer has good reason to 
know, was essentially a man of a kindly disposition 
His sense of duty was so strong that, dunng the 
drying years of the War, he suffered from the stram 
to an extent which weakened his resistance and 
laid the foundation of a cardiac disability from 
which he never really recovered G F P 


Mb E Torbay 

The death, at the age of fifty-six years, of Emil 
Torday, which ocour^ on May 9, at his Lon¬ 
don home, removes one of the most distmguished 
of African ethnologists A Hungarian, ms ad¬ 
venturous spirit led him to the heart of the Dark 
Continent some thirty years ago He there ac¬ 
quired a great affection for its savage native in- 
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habitants, and by his personahty inspired m them 
an equal affection for himself 

D^ply interested m native manners and customs, 
Torday made these his life’s study To this end 
his wonderful linguistic taJents helped very con¬ 
siderably He spoke seven European langu^es 
and eight of the tongues of Central Africa Hw 
works on the ethnography of the Negro, written in 
collaboration with Capt T A Joyce of the Bntish 
Museum and pubhshed by the Belman Government 
m French, Les Bushongo ” and “ Peuplades de 
la forfit et Peuplades des prainea ”, are surely 
models to be followed by future students of native 
hfe In lighter vein, but scarcely less informative 
to the general reader, is his ” Causeries conjjo- 
laises ”, published in Brussels m 192*^ In English 
he pu bitted “ On the Trail of the Bushongo ” and 
‘‘ Camp and Tramp in African Wilds ”, besides 
contributing niunerous articles and reviews on 
African ethnology to the Journal of the Royal 
Anthropological Institute, Man, and Africa Only 
just before his death he had completed his monu¬ 
mental volume on ” African Races ” for the senes 
of works upon descriptive sociology founded by 
Herbert Spencer, which was reviewed m Nature 
of May 2, p 655 

Of Toraay’s personal courage a word must be 
said Upon one occasion he stepped in between a 
party of defenceless children and the warriors of a 
nostile tribe who had thoir bows already drawn to 
annihilate the children of their national enemies 
Torday, unarmed, stepped in between the warnors 
and their victims, and, by his utter disregard of 
personal safety, saved the lives of innocents and 
the commencement of an mter-tnbal feud which 
would probably have lasted to this day 

The loss of Torday, could it be made known to 
them, would most certainly l>e regretted by many 
tnbes m Central Africa It will as certainly bo re- 
.gretted by scientific workers in Europe One who 
was privileged to accompany him for two years 
upon his last great Central African journey mourns 
his loss not least of all 

M W Hilton Simpson 


Mb Torbay’s contnbution to the science of 
African ethnology was twofold His publications 
have already b^n mentioned , they constitute a 
record of the highest importance But he was also 
distinguislied as a practical field worker , and the 
ethnographical collections from the Belgian Congo, 
all carefully documented, with which ho enriched 
the Bntish Museum between 1907 and 19J0, are 
of outstanding excellence Both in quantity and 
quality they are unnvalled among our Ainoan 
collections and it is not too much to say that the 
study of them is essential for anyone who would 
understand the high level of refinement m decora¬ 
tive and textile arts of which the Bantu are capable 
In performing this signal service to the nation, 
Torday has incidentally achieved a fittm^ memorial 
to himself and his labours, which will increase m 
value with the passage of time He worked for 
some years m an unofficial capacity at the Bntish 
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Museum, arranging and labelling hia own and other 
collections, and his deep knowledge of African 
matters was always placed freely at the disposal 
of the stafiF 

Mr Torday was also one of the moat active 
members of the Royal Anthropological Institute, 
attending its Council meetings regularly, helping 
in the improvement of the hbrary, reading papers, 
and rendenng invaluable and unselfish servioe in 
a variety of ways In 1929 the Institute awarded 


him the Rivers Memorial Medal for anthropo 
logical work in the field Torday was also a 
Chevalier of the Order of the Crown of Belmum, 
and by his own country he was awarded the Great 
Gold Medal for Literature and Soienoe, a rare 
distmction 

By his death African ethnology loses one of its 
most brilliant, sincere, and devoted students, and 
his fnends the privilege of a del^htfnl and stimu¬ 
lating personahty H d Bbaunholtz 


News and Views. 


It was a remark of Lord Oxford^, that the business 
of biogra}>hy is the vivid delineation of a person, and 
that for its success one of its obvious conditions is 
that the person delineated should have the power of 
permanently interesting his fellow men Of all men 
of science, FarafJay assuredly was such a person, his 
rare mental qualities, combined with a singularly 
refined moral nature, making him as worthy a subject 
for the biographer as a Pasteur or a Lister Some 
of the characteristics of Faraday were admirably 
brought out by I^r R L Mond, who on June 11 
delivered the Second Spiers Memorial Lecture to 
the Farailay Society Referring to the approaching 
celebrations of the centenary of one of the most 
fruitful oonceptiona of the human mind **, Faraday’s 
discovery of electro magnetic induction, he said many, 
well qualified, will comment on the origin of this 
conception, it« development and application, but 
there is one aspect of this tniunph of the human 
mind which deserves 8X>ecial consideration, namely, 
the study of the conditions and of their influence 
on the individuality which makes the conception a 
possibility Tlus naturally led Dr Mond to refer to 
Faraday’s early environment One dominating m 
fiuence was his association with the Sandemaiuan 
form of belief, which combines (like that of the Quakers 
and Umtanans) a great simplicity of mind with 
exemplary conduct and love and esteem for your 
fellow members Next came the influence of books, 
the writings of Bacon, of Dr Watts, of articles m the 
Encyclopeedia Britonnica, and of Mrs Marcet’s book 
on chemistry Farewiay also found both assistance 
and inspiration by his association with the ardent 
spirits of the City Philosophical Society, and then 
came the turning point m hia career when he was 
engaged by Davy, a step which m turn led to his 
memorable tour on the Continent, “a high school of 
incomparable value ” 

“But”, said Dr Mond, “what con we learn from 
Faraday’s career, that we can usefully apply both to 
the search for new knowledge, the Perfection of what 
wo all possess, and the Perfectibility of those who are 
devoting themselves to this research ? ” This question 
led to the examination of Faraday’s views on educa¬ 
tion Giving evidence before the Public School Com- 
mis^on m 18fl2rFaraday said, “ 1 do think that the 
study of natural science is so glorious a school for 
the mind that, with the laws impressed on all these 
things b> the Creaton and the wonderful iimty and 
stability of matter, and the forces of matter, there 
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cannot be a better school for the education of the 
mind ” Reverence for the beauties of Nature and the 
laws which control them, m i^araday was combined 
with a reverence for great thinkers and the truths 
they were unfolding One of the problems of to day 
IS how to guide the footsteps of those whom we hope 
will emulate our great prototype, and the task often 
IB “ how to bring the great pupil to the great teacher ” 
Modern civilisation heus evolved an mtelleotual 
machme which, from heterogeneous raw material h, 
attempts to produce a uniform product, but w© shall 
have to provide opportumtiea where the young mind 
can develop, untrammelled by any hard And fast 
system, under the aegis of a wise and kind direction, 
and where every suitable aid to self development and 
f€u:!il]ties for soientiflo research are amply piuvidod 

The English Channel was crossed for the first time 
by a British built glider with a Bntish pilot, Mr 
Lissant Beordmore, on Juno 19 The pilot, having 
been towed by an aeroplane to a height of about 
14,000 ft above Lympne, at 4 30 P M released his 
machine emd glided in a continuously falling path, 
landing at St Inglevert aerodrome just after 0 pm 
I t 18 unfortunate that he will not be officially recog- 
msed aa being the first person to glide the Channel, 
since he was prevented from applying to the Britisli 
Gliding Association for the proper observation of his 
performance by the anomaly that he did not hold the 
most advanced of the certificates awarded to glider 
pilots, and was therefore not judged competent to 
undertake the feat Herr Kronfeld, on a German- 
built machine, accomplished the same flight, m a 
similar manner, under official observation, on June 20 
He flew from France to England, and thus becomes 
the holder of the official distinction He afterwards 
made a return glide from Dover to St Inglevert, being 
agam raised to the required height by an aeroplane 
that ha<l acoompamed him, and qualifi^ for the Datly 
Mail prize for the first glide across the Channel in 
both directions on the same day 

The executive ooznnuttee of the Committee on 
Intellectual Co operation of the League of Nations at 
its Apnl meeting considered a request from the Chinese 
Government for oo operation with the League or¬ 
ganisations in the mteUectual and soientifio field The 
pnncipal suggestion related to the exchange of uni¬ 
versity professors The Chmese Government proposed 
to send to Europe students, writers, phil^phen, 
historians, and archeologists, and mvited the League 
to organise tours in China for speoiahsts m medi^, 
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political and natural science, and legal questions A 
lequeet was also made for professors of geography 
and geology for the University of Nanking, particu¬ 
larly of English, Austrian, Boeindmavian, or Swiss 
nationality, who could give instruction in English 
A further request for co operation considered at 
the same executive committee meetmg related to 
the better utilisation of leisure—a problem which is 
assuming ever greater importance as a result both of 
the reduction m hours of work and of the tendency 
to mechanisation and speoiahsation of labour The 
request was received from the International Labour 
Office, and the Committee authorised the director of 
the Institute to accept the offer of the International 
Labour Office and assist in the study of the conditions 
of popular arte and public libraries in various countries, 
their resouroee, and accessibility to the workers, by 
coUeoting complete information on these subjects 
in relation to the problem of workers’ leisure as a 
basis for comparison, conclusions, and appropriate 
action 


Since the old days of driving sheep from the 
Argentine to the southern sheep stations of Pata 
gonia, no drive can compare, for duration^nd extent, 
with the reindeer movement now in progress m 
Canada In 1929, 3000 reindeer were purchaseil m 
Alaska by the Canadian Department of the Interior, 
and m December of that year the work of herding the 
animals from the west coast of Alaska to the eastern 
side of the Mackenzie River was begun In the spring 
of 1930, the herd hod reached the Himt Rivqr m the 
Kotzebue Sound area, where a halt was made for the 
fawning season During the summer the herd, with 
Its 2000 fawns, remained in this region, until the 
second stage of the drive began late in 1930 The 
movement was then continued in a north easterly 
direction toward the pass leading to the Colville 
River It was reckoned that the second fawning 
season on this long trek would bo passed in the delta 
of that nver, so that probably only about 400 miles 
now separate the herd from its new range to the east 
of the Mackenzie delta Here it is expecteil to arrive 
during the winter of 1931-32 


The Quarterly Bulletin of the Imperial Bureau of 
Animal Genetics, vol 2, No 2, just issued, contains 
a useful summaiy of recent developments in fur pro 
duction and remdeer breeding Since the first fox 
farms were estabhshed m Pnnoe Edward Island, this 


industry has grown largely in Canada, and attempts, 
not very successful, have been made to domesticate 
other species Queeftions of fur production from many 
animals are discussed, and it is pointed out that the 
most important fur bearer in the world is the rabbit, 
because it breeds rapidly and well m captivity and can 
be produced genetically m a great vanety of colours 
The reports of the Porsild brothers on the possibilities 
of reindeer breeding m Arctic Canada and the problems 
of reindeer husbandry are considered at some length 
The Mackenzie delta and Great Bear Lak^ regions are 
found to be capable of supporting large herds, hence 
the rauxdeer naovement Experiments are already 
‘ bem^ made in crossing the remdeer with the large 
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woodland caribou of Newfoundland Other items in 
this bulletin are a list of literature on reindeer, 
reviews of books on fur farming and rabbit breeding, 
and notes on the domestication of mink A biblio 
graphy on fur breeding will shortly be reeidy and 
obtainable from the Bureau m Edinburgh for Is 
One on the biology of the fleece heks already been 
published at 2s Qd, €uid another on the genetics of 
the rabbit is in preparation 

German oilfield developments have been prominent 
in the press lately, consequent on the Royal Dutch 
Sliell Company’s active interest in the operations, of 
which a report appeared in the Tunes of May 22 For 
some time past, both German and American companies 
have been engaged on exploi-atory work, but the 
results have scarcely justifiixl the claims onginally 
maile as to resources, though there would seem to be 
evidence of petroleum occurrenco over a wide area 
m the noith-west From a teohrucal pomt of view, 
one of the beat recent accounts of tho fields is given 
by Von E Krenkel in the April number of iHe NfUur- 
unasenschaften Foi all practical purposes, the chief 
developments have boon ui the Hanover region within 
a ra<iiiis of some fifty kilometres from that city, and 
the features of geologic interest are the Zechstem salt 
bodies This region includes the Oolheim, H&nigsen 
and Wietze fioUU among others, from which there has 
boon a steady though not spectacular production, 
the prospective total for this year for the region as 
a whole is estimated at 200,000 tons Unproved 
areas he to the north (Oldenburg) and elsewhere in 
the Hanover province, already noted for the famous 
Limmer and Vorwohle rock asphalt deposits It is 
clear that although comparable salt structures with 
those of certain other oilfields are known m this part 
of Germany, they are not, in the present state of our 
knowledge, significant of the existence of oilpools of 
magnitude 

A LABOE proportion of the curient issue of Africa 
(vol 4, pt 2) 18 devoted to the considemtion of 
matters of practical import Instructions for mission- 
anes who have opportunities for extended ethno¬ 
graphical observation, which have been prepared by 
Dr Westermann, euid suggestions for the teaching of 
hygiene to women, by Miss Mary Blacklock, have a 
grasp of tho problems m their respective fields which 
gives them a claim to careful consideration There 
are, however, two other commluucations which call 
foi more tlian passing mention, as illustrating the 
principles, recently discussed by Prof Malinowski 
and others in the pages of Africa^ which bear on the 
value of sciontifto study of native institutions in re¬ 
lation to practical problems It was urged that in a 
changing Africa neither an academic nor an anti 
quanan niteri>retation of the fielil of inquiry is likely 
to have any practical effect, but that what is needed 
IB a study of the functioning of existing institu 
tions as integral parts of a culture considered as a 
whole 

In the first of the two oommumcations to which we 
refer, Mrs A W Hoemle, in considering the native 
conception of education m Afnoa, point* out the 
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i^ignificiuice of age and »ox m determining occupation^ 
the function of the family as a social unit, and the 
place of miti&tion in ensuring tribal continuity of 
tradition through the instruction given in the initia¬ 
tion schools, and discussee the bearing of these 
factors upon the problem of educating the native m 
present oonditions Mr D S Knak, m his study of 
the Influence of European civilisation on African 
family life, deals with native marriage on similar 
lines, refernng particularly to native as opposed to 
European foims in marnage and the difficult problem 
oftpolygamy The two papers may be commended 
to the attention of those who are prepared to con 
Hider impartially the respective claims of the scien¬ 
tific student and of the * man on the spot ’ with 
practical exiienence but unbacked by specieJist know- 
edge, to apeak with authority on native problems 
which call for solution both now and in the immechato 
future 

In his presidential address to the Devonshire 
Association on June 23, the Bisliop of Plymouth gave 
an admirable* but nocessanly brief, survey of the 
history of religious houses in Devonshire Unfortim 
ately, Devonshire had no chronicler m its monostenos 
to emulate, even longo intervallo^ Jocehn of Brakelond, 
and, as Dr Masterman vas constrained to admit, 
the actual history of most Devonshiie religious houses 
has passed into oblivion Yet for five centuries they 
player! a large part m the religious and social world 
of Devonshire, if wo may judge from the oontoinpoiary 
evidence of a writer whom the Bishop quoted* even 
though he dealt with another county It would 
appear that the monks dealt paternally with thoir 
tenants, if less efficiently than the landloivls who 
succeeded them, and it is significant that among the 
demands of the Cornish and Devon rebels of 1649 
one was that two of the chief abbeys in eewjh county 
should be re established At the tune of their aboli 
tion, the number of rehgions houses in Devonshire 
ranked sixth among the English counties, ten being 
mcludeHl among tlie groatei monasteries, that is, 
monofiteiries of which the income exc©e<led £200 
(about £3000 in modem currency) The suppiession 
seems to have been carried out by peaceful negotia 
tion In nearly every case the ablnit and his brethren 
received pensions Of Devonian monasticism one 
relic remains m ‘ the Abbot’s Way \ the rough treu?k 
across Dartmoor which once linked Buckfast and 
Plympton with Buckland and Tavistock, marked by 
broken crosses set up to guard the traveller from the 
pixies that haimt the moor 

The advantage of short over long wave transmission 
for broadcasting is that it is much less affected by 
atmosphenos and fadmg In some parts of the world, 
for example, m Central and South America, these 
causes prevent reception of long wave stations some¬ 
times for montlis at a tune This probably accounts 
for fcMb great popi^anty of short wave broadcasting in 
America At present, acoordmg to World Rad%o for 
June 12, there are thirty-seven firms engaged m the 
manufacture of short wave receivers. These receivers 
range from the one valve to the thirteen valve set 
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Home-built sets are almost a thmg of the past, manu¬ 
facturers are now competing with one another and 
the prices are very reasonable Combmation re¬ 
ceivers which allow the listener to tune m at all wave 
lengths between 14 and 550, the latter being the upper 
limit of the American broadcast hand, are the most 
jKipular At present there are twelve operating short 
wave broadoastmg stations in the United States 
and a few m Canada and Mexico All relay musical 
programmes and can be heard m the Unit^ States 
Distant reception is also to be had from all parts of 
the world The Rome station on 25 4 metres is heard 
best m the eastern portion of the country, and the 
station at Saigon, m French Indo Chma, m the 
western section It is noticed tl>at the Rome station 
does not fade so early m the evening as stations farther 
north Many new stations are beuig broad- 

castmg on short wave lengths only 

It 18 interesting to notice that when the London 
United Tramways were feioed with the necessity of 
a heavy exjienditure in connexion with their tram 
track and vehicles, for about seventeen miles of their 
tramway system m Surrey they decided to adopt 
trolley bus working The first trolley bus service in 
London started on May 16 and has given satisfaction 
This type of transport is common m many towns both 
m Great Britain and abroad, and the number of trolley 
buses in operation is increasing very rapidly In the 
Engltsk Elecirtc Journal for June an account is given 
of various types of * English Electric * trolley buses 
Tliey run smoothly and quietly, and are capable of 
rapid acceleration and powerful braking When fully 
loaded they are capable of a speed of about thirty 
miles per hour on the level and eighteen miles per hour 
OP a five per cent gradient The maximum operating 
acceleration is tliree feet per second per second, which 
allows twenty miles per hour to be attamed in ten 
seconds, in a distance of about sixty yards In 
the Twickenham Teddmgton route the vehicles are 
<louble decked 56-seaters They are fitted with an 
80 horse-power 500 volt motor, and the speed control 
18 effected by a pedal which actuates an electnc con 
troller Three braking systems are provided, hand, 
rlieostatio, and vacuum, the two latter being operated 
in succession from one {ledal Retardation can be 
effected at eight feet per second per second for ordmary 
stops, and at twelve feet per second per second for 
emergency stops, these rates being uniformly mam 
tamed until the vehicle comes to rest Thus m an 
emergency a bus that is running at thirty miles on 
hour con be brought to a standstill in about eighty 
feet 

When the last estimate for the Reichskuratonum 
fur Wirtschaftlichkeit was passed by the Reichstag, a 
recommendation was put forward that in all mvestiga- 
tions on rationalisation earned out at the public 
expense the human factor sliould receive special 
study An official conference to discuss ratiouahsa- 
tion and the human factor was held in BerUn on Feb 
27 and 28, the conference being opined by the pre¬ 
sident of the Board of Trade and a representative of 
the Mmistry of Labour The programme was divided 
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into two MCiionB, the on the optimum oi^amsa 
tion of lebour, being opened by papens on recent 
disooveries in the field of labour psychology (Dr 
Lipmaim)» practical inveetigations to anoertam the 
optimum organisation of labour (Dr Asoher), and 
measurea taken by employers to mtroduce the optimum 
organisation of labour The discussion was unusually 
animated^ and was guided by the Keichskuratorium by 
means of statements* opposmg statements* and syn 
theses of the oommunal and individual points of view 
The second section was concerned with vocational 
selection and training The discussion m both sections 
indicated the divergent views held on rationalisation* 
and also the ease with which the gap could be bridged 
by eliminatmg misunderstandmgs due to differences 
of la n guage and definition, and by concentrating on 
views common to all parties The Reichskuratonum 
18 following up the conference by a closer study of the 
special fields* and their mveatigation by the central 
organ of the German rationalisation movement should 
ensure that they are studied less from the personal 
than from an unbiased scientific point of view 

Ik his address on ** Industrial Administration " 
before the Association of Technical Institutions* Mr 
A S Comyns Carr referred to the scant attention 
which industrial admmistrstion had received from the 
majority of those engaged in mdustry* m spite of 
its necessity in every mdustnal enterprise This 
want the Institute of Industrial Administration is 
endeavouring to supply Regarding industrial ad 
ministration aa the co ordination and control of all 
the activities of an mdustnal enterprise, from the 
purchase of the raw material to delivery of the 
finished product, the Institute seeks to provide the 
mdustnal administrator or general manager with 
sound information on the prmciples which hm experts 
should follow The effort to establish industrial 
administration among the reoogmsed professions is 
already leading to the recognition that management 
occupies a unique position m mdustry That position 
involves responsibility not merely to the proprietors 
of the busmess but to those emi>loye<l by it, and also 
towards the pubhc 

Thb Institute of Industnal Administration sets as 
its first aim the establishment of mdustnal manage 
merit as a responsible profession The promotion of 
research mto the principles of management is a 
further mam bne of advance, particularly in Great 
Britain, where the spirit of secrecy has greatly hm 
dered the interchange of mformation on management 
methods and prmciples, which is a first step towards 
raiamg the general standard of admmistration Re 
femng to the educational work of the Institute, Mr 
Ckimyns Carr aaserted the importance of teaching the 
jirmoiplea of admmistration Oi\ce these are under 
stood, the appropnate system for meetmg with a given 
set of oonditions will easily be developed In dis 
cussions on the need of first class administrators for 
mdustry loose references to the unport^o© of per 
sonality tend to obscure the need for tra^ung Per 
Soiudity IB not a substitute for tramifig^. and the 
l^ru^tute of Industnal Admmistration iimste that 
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management requires real qualifications and not the 
accidents of financial interests or family reliction- 
ships 

In view of the great development of the work of 
the Long Ashton Research Station of the University 
of Bristol, the governing body of the Station has 
recently formulated a new scheme of membership of 
the Station This scheme provides for three classes 
of members, on a basis of varying rates of annual 
subscription to the Station, the privileges of the 
members in the three classes being graded according to 
these rates Class A, on a subscnption of £I , allows 
the member to consult the staff without fee, to pur¬ 
chase at preferential rates any material of the nature 
of buds, grafts, cuttings, or plants of any varieties of 
fruit, to submit, without charge for exammation, not 
more tlian six samples of cider and perry annually, 
and to have priority over non subsoribers in respect 
of any advisoiy services Class B, entailmg a sub 
scnption of £2 2s , meludes all the privileges of 
Class A, also to receive one copy of roprmts of papers 
pubbshed by tho staff, and to participate m the 
seedling distribution sohoine, which has been adopted 
after consultation with the Mmistry of Agriculture 
and Fishones and the Horticultural Trades Aasocia 
tion Class C for which the subscription is £5 5s , 
differs from Class B only in tho seedling distribution 
scheme 

Thf original air maps of tho United btates, which 
were fiiwt published a few years ago, wore known as 
strip maps* because, individually oi m senes they 
covered stnps of tomtory ftO miles wide between ono 
an port and another Of tho 42 sheets planned, 22 
are now completed and 7 ore in hand The Annual 
Report of the United htates Coast and Geoiletic 
Survey for the year ending June 30 1930, announces 
a new prt>ject in air maps Since 80 pei cent of flying 
18 now ovei routes which do not follow the airways 
provided with strip maps, it has become necessary to 
have a map covering the whole country This will be 
provide<i m 92 slieets excluding Alaska It will be 
based on tho United States topographic map, which, 
however, is available foi only about 40 per cent of the 
coimtry The Report announces also that financial 
resources have now been provided for the completion 
of tho topographic map m some twelve years time 
Tlus will allow the air map to follow rapidly 

At a meeting of the Royal Society of Arts on May 
6, tho Earl of Crawford and Balrarres made a strong 
plea for tlie retention of the natural and artificial 
beauties of England, m an address upon ‘ The Pre 
servation of the Coimtry side The appositeness of 
the speaker a remarks and the need for his cntioism 
of many tendencies of present day developmwit were 
emphasised by a senes of lantern pictures of England 
spoilt and unspoilt Tlie text of the address was 
** orderlmess, tidmess, and discipline and the illustra¬ 
tions showed how much could be accomplished by 
the appboation of these qualities, none of which was 
incompatible with the picturesque and the inspiring 
Amongst the special iKiints dealt with were the Utter 
nuisance, the choice of building materials, ribbon 
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development of building (a aenous and very important 
issue), and the value of trees The address and the 
comments made upon it by various speakers, including 
Mr Cass Gilbert, the architect of the Wool worth Build 
ing in New York, appear m the Journal of the Society 
for June 5 

As announced m Nature for March 7, the ‘ De 
chema' (Deutsche Gesellschaft fur chemisches Ap- 
parateweaen) held its general meeting m Vienna on 
May 28 and 29 at the same time as did the Verein 
deutscher Chomiker The scientific proceedings were 
well attended, and the papers which were comm uni 
catecl on ‘ The Separation of Liquids and Solids *’ 
aroused wide interest In all, twelve papers were 
communicated dealing with filtration m tho laboratory 
and on the tochiucal scale, the latter being naturally 
in the majonty We are informed that this interesting 
senes of lectures will shortly ho published in volume 
form of the Dechema ’ Monographs On May 30 
those taking part in the genera! meeting wore ahle to 
visit the almost completed now Institute of Chemical 
Technology of Inorganic Compounds, a part of the 
Vienna Technical High School This Institute pro 
videa lui almost ideal solution of the problem of 
enablmg the students to work with apparatus which 
corroflponds to factory scale conditions 

In fonnexion with the IntemationaT llliunuiation 
C'ongress which iw being hold in (Jroat Britain next 
Heptcmbor, tho General Council of the C’ougross lias 
issued a booklet on tho origin, organisation, and woik 
of tho International Commission on Illumination, 
under the auspices of which the Congress is being hold 
(International Illuimnation Congiess, 1931,32 Victoria 
Street, London, S W 1) Its object is the provision of 
an jntomational forum for all matters relating to the 
science and art of illumination, and the International 
Commission at the present time has national comm it tees 
in Austria, Belgium, Czechoslovakia, France,Oennany, 
Groat Britain, Holland, Hungary, Italy, Japan, 
Sweden, Swit/orlaivl, and the United States Meetings 
of the Commission aro held every three years, the last 
bemg hold in the United States in 1928 This mooting 
was attended by 71 delegatos from nme countries, 
while the Congress held just previously was attended 
by 614 delegates Among tlie more important work, 
of the future is that of securing international agree¬ 
ment on the fundamental bases of illummation, the 
staadardiHatjon of illumination matenals, and inter 
national agreement on ill uraination legislation Added 
to this, IS the necessity for research and the education 
of public opinion to the value of good light mg The 
booklet includes an article on “ The International 
Commission on Photometry ”, the names of the 
officers of the Commission, and hats of the jiapers 
read in 1021, 1924, 1927, and 1928 

The Report on tho work of the Department of 
Petroleum Technology of the Sir John Cass Technical 
Institute for the |^iKion 1939-1931 is to hand, and, as 
in the past, shows a creditable record of progress 
Thife constitutes the tenth session <luring which pro 
vision has been mad^ for matruction in petroleum 
technology, and it la significant of the farsightedness 
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of the sponsors of the couraes involved that little 
material dejiarture from original schedule has been 
found necessary during that time Students are 
drawn pnncipally from the clerical, distnbutive, and 
technical branches of the industry, and the average 
number per session, taken over the whole decode, 
who have profited by the teaching at the Institute, 
18 one hundred During last session, courses were 
provided on general teolmology of petroleum, on 
internal combustion engines and lubnoation, on 
chemical and physical properties of petroleum and its 
examination, on tho applications of engineering to 
industry, and on constniction of works The post 
session was also marked by a striking increase of the 
number of student hours, frofn 2876 jireviously to 
4144, a testimony to the keenness of the members of 
these classes ami a source of giatification to the 
teaching staff 

An important congress of naval architects will be 
held m Pans oii June 29-July 4 at which papers will 
be road dealing with shipbuilding, manne engineermg, 
and civil aviation The meeting will be oonfinefl to 
members of the Institution of Naval Architects (Lon¬ 
don) and members of the Association Technique Man 
time efc Aeronautique 

The United btates Oovomment sets a good example 
in the matter of industrial statistics Much of mterest 
can bo culled from even the dry bones of such docu 
ments as “ The Coke and By Product Tables for 
1929 ”, compiled by the U S Bureau of Mines, Coal 
Division (Washington, DC) It throws mberestmg 
light on tile immense American carbonising industry 
In 1929, nearly sixty million tons of coke were produced 
— an mcreaso of 60 per cent on tho figures of 1916, 
but the proportion mmle m by product ovens had 
grown m that period from one third to 90 per cent of 
the total Tho coke is mamly used aa metallurgical 
fuel, but an mcreasing proportion is going into the 
domestic * furnace ’ The immense quantities of tar 
t annot be absorbed for manufacturing puriioses, and 
more than one-half is consumed as fuel, mainly in the 
steel works, the average price bemg 6 cents a gallon 
Tlie surplus gas is used mamly as mdustrial fuel and 
commands an average price of 18 cents a thousand 
cub ft, but up to 29 cents for use as town’s gas These 
figures are instructive in indicating the limits set by 
economic circumatancee to the extension of coal car 
bonisation 

The observatory of De Bflt lies about 40 miles 
east of the Hogue The seismological section, 
foundeil m 1904, possesses a pair of Galitzm's hori¬ 
zontal seismographs and his vertical seismograph 
with the usual magnetic dampmg and galvano- 
metne registration, one of Wieohert’s astatic hori¬ 
zontal pendulums, and a pair of Bosch horizontal 
pendulums Tlie first number of the SetRrnxsche 
Regxsirurungen oontams the records for part of 1904 
and for tho interval April 1908-1913 Since then, 
the numbers have been published aimually We have 
recently I'eceijjed the sixteenth nuni3t>eT. that for the 
year 1928, compiled by Dr G van Dijk, the diteotqr 
of the sei&mological section It contains thexecordaof 
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433 earthquakes, givmg, as uau^, the epoch, period, 
and amplitude of the various phases^ and, with very 
few exceptions, the approxunate position of the ongm 

Applications are invited for the following appoint 
ments, on or before the dates mentioned —Two chief 
uasiatanta m the department of psychological medicine 
of St Thomases Hospital—The Secretary and Clerk 
to the thivemors, St Thomas's Hospital, S E 1 
(June 30) A labour superintendent at the ordnance 
foctones of the Royal Arsenal, Woolwich, with work 
Hhop training in an engineering establishment-The 
Under Secretary of State (C 6), War Office* 8 W 1 
(July 3) A Sir Ernest Cassel reader m commerce at 
the London School of Economics—The Academic 
Registrar, University of London, 8 W 7 (July 6) 
A lecturer in sigriculture under the Hertfordshire 
County Council—The Clerk of tlie Hertfordsliire 
County Council, 28 Castle Street, Hertford (July 7) 
A head of the engineering department, a lecturer an 
mechanical engineering and drawing and a graduate 
eoturer in electrical engineering (with physics and 
mathematics as subsidiary subjects) in the engineer 
ng department of the Merchant Venturers* Technical 
^ollege, Bristol, also a head of the building depart 
nent, a lecturer in building construction and build 
ng subjects, and a graduate lecturer m chemistry 
ind physics (with mathematics os subsidiary subject) 
n the building department of the Morrhant Venturers* 
Technical College, Bnatol — The Supeiintendont, 
VCerchant Venturers' Technical C^oliege, Bristol (July 
f) A full time lecturer to take charge of the electrical 
engineering department of the Chesteihold Technical 
College—The Principal, Technical College, Cht^nter 
leld (July 11) A pathologist at the National Hospital 


for Diseases of the Heart—The Secretary, National 
Hospital for Diseases of the Heart, Westmoreland 
Street, W 1 (July 11) An assistant master, to teach 
mainly science subjects m the junior teohmoal school 
and engineering dejiartments of the Bolton Mimioipal 
Technical College—The Director of Education, Educa¬ 
tion Offices, Nelson Square, Bolton (July 11) A 
lecturer in chemistry at the Technical College, Sunder¬ 
land—^The Chief Education Officer, 15 John Street, 
Sunderland (July 11) An assistant lecturer in physios 

in the University College of Wales, Aberystwyth—^The 
Secretary, University College of Wales, Aberystwyth 
(July 11) A lecturer m philosophy at Jesus College, 
Oxford—The Pnncipal, Jesus College, Oxford (July 
11) A lecturer in physics at the Northampton 
Polytechnic Institute—The Principal Northampton 
Polytechnic Institute, St John Street, E C 1 (July 13) 
An assistant lecturer m physics at University College, 
London—The Secretary, ITniversity College, Gower 
Street, W C 1 (July 13) An assistant lecturer m chem¬ 
istry m the University of bheffield—The Registrar, 
University, Sheffield (July 13) A demonstrator m 
CIV il ongineonng and surveying at the City and Guilds 
(Engineering) College—-The Secretary to the Delegacy, 
City and Guilds (Engineering) College, Exhibition 
Road, SW7(Julyl5) A woman professor of mathe 
niaticH at the Huguenot University College, Welling¬ 
ton South Africa—The Secretary, Office of the High 
Commissioner for the Union of South Africa, 77 Strand, 
W C 2 (July 31) A Savihan professor of astronomy 
in the University of Oxford—The Registrar, Old 
Clarendon Buildings, Oxford (Oct 10) A director of 
leseaich of the British Laundorers’ Reseaich Associa 
tion —The .Secretary, British Launderors' Research 
Association, 17 Lam^tor Gate, W 2 


Our Astronomical Column 


Tempers Comet i866I —This is the comet assoc latod 
with the November meteors , it has a pencil of about 
13 years, but was not recovered at its return in 1899 
In the hope of facilitating its recovery at the forth 
30imng return, the computing section of the British 
Astronomical Association undertook the computation 
Df the perturbations from 1390 (when a comet, be¬ 
lieved to be the same, was observed) to 1866 and on 
ward to 1933 , the results are published m the April 
iiunber of the Journal of the Association, and were 
supplemented by a further statement at the meeting 
3n May 27 Tlie deduced orbit for the next return 
IS found to be nearer the earth's orbit by half a million 
miles than it was m 1899, which gives hopes of a better 
Jisplay of meteors The most hopeful dates for 
meteors are 1932 Nov 10 6 and 1933 Dec 16 8, but 
search should also be made on 1931 Nov 17 3 
The first rough date announced for the comet’s Peri¬ 
helion passage wew 1933 May 4 , but revision of the 
work has me^e this some three months eorher, or the 
Dud of January , m 1866 perihelion was on Jan 11, 
io if the date is only slightly later than this, there will 
be good hope of observing the comet There is still 
imoertamty of a month or more either way m the pro 
dieted date, but before the investigation the unoer- 
bouity was quite two years, so that it has been notably 
reduced The recovery of the comet is highly desir 
able , it would make possible the acourate study of 
Its motion m the past, and would verify, or otherwise, 
the conjecture of Le Vemer that the oqmet and 
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meteors owed their mtroduction into their present 
orbit to the action of Uranus m a u 126 homo text 
books refer to this conjecture as an established fact, 
but it is not so , however, the near approacii ot the 
comet’s orbit to that of Uranus makes it likely that 
there waa a close appulse of the two bodies at some 
ejioch 

The Distance of the Galactic Centre —Astr Jour , 
No 957, contains aitules by P van de Kamp on the 
distance of the galactic centre and the thickness of 
the galactic absoibing layei He notes that the 
existonco of this layer, first annoum ed by Trumnler, 
has been fuithei confiimcd by Schalen, Ohman, Miss 
Slocum, and himself Hubble’s work on the spiral 
nebulfle gives flu ther support, as ho finds an irregular 
zone of avoitlence of such nebul® along the Milky 
Way, while thoir distribution elsewhere is fairly um- 
fonn The thickness of the layer is given as 210 
parsecs, with a probable error of 40 

The distance of the centre of the galaxy is found 
from (1) the centre of the system of globular clusters, 
(2) from a study of cluster tyjx? variables m a Milky 
Way field, (3) from the constants of galactic rotatjon 
The extreme vatuos of the distance of the centre m 
parsecs are 16,700 and 7000 He suggests 12,000 as a 
mean (say 40,000 light years) This imphos an absorp¬ 
tion mtemediate between Truinpler’s value and that 
of Bottlinger and Schneller , it would be somewhat 
over a magnitude at 1000 parsecs 



988 


NATURE 


[June 27, 1931 


Research Items. 


An Aboriginal Tasmanian Skeleton —In Man for 
June, Mr Gilbert Kiw desonbea hiunewi bones forming 
part of a skeleton, wmch was found in a shelter at the 
head of the Mersey river The skull the lower 

law and the incisors and canmes of the upper The 
bones show considerable weathering and ore stained a 
light to dork brown The specimen is a male, judging 
from the pelvis , and the teeth are greatly worn on 
the crowns, so that it would appear that he was not a 
young man The sutures of the skull are unclosed 
He was, tlierefore, probably under middle age The 
teeth show no sign of caries, but an abscess has 
corroded the roots of the first and second molars on the 
right and has eaten well into the jaw The wear of 
the teeth is partly due to the nature of the food, 
which mclud^ a large proportion of shell fish Sand 
doubtless found its way into the food The pnncipal 
measurements of the skull are Max length, glabella 
to occiput, 185 5 mm , Width, across parietal bones, 
136 mm , across temporal lines, 97 6 mm , Max 
zygorruUxe ividth, 134 mm , Height, above earholes, 
116 inin , Cephalic Index 72 8 , Cranial capacity 
(Pearson and Lee’s formula), 1368 c c , (shot) 1340 c c , 
Palatal ividth, across the outer bowlers of the second 
molars, 69 H mm , length (by estimate) 63 3 mm 
The measurements bring out the great size of the teeth, 
a characteristic of Tasmanian aboriginals Among 
the other bones the atlaa is present and six dorsal 
and lumbar vertebne One scapula oftly is present, 
the left, and only the right humerus The left half 
of the pelvis is missmg Both femora are present, but 
only one tibia 

The Hares of Japan —Yoshio Abe hoe followed up 
his researches upon the seasonal changcw of colour m 
the variable hare of Japan by making a systematic 
study of the specios He regards it os differing from 
any of the northern varying hares and designates it 
a new variety, Lepus ora^yurua etigo {Jour Sci 
Hiroshima University, Ser B, Zoology, March 1931) 
The mixture of elements which make up the present 
fauna of Japan, derived partly from Sagliahon m the 
north and partly from Japanese Corean forms and 
more southern forms, travellers across former land 
bnilges, makes the resolution of the hare species 
no easy matter, and Abe is inclmed to differ on 
several points from previous workers He recognises 
nme Japanese species and races, and m addition to 
the Etigo hare mentioned above, describes as a new 
race of the variable hare, the Saghalion hare Lepus 
timidua saghalienata 


Ancestral Peculiarities In Lower Jaw of Elephant — 
In the course of a detailed e;cammation of the anatomy 
of three foetal elophemts, Dr Nellie B Bales has found, 
m the form ancl set of the mandible, traces of an 
ancestral character (Proc Zoo Soc Lend , April 1931) 
In an adult elephant, the mandible is deflected and 
the pre alveolar border is useless, a unique condition 
In the foetal apecmien examined, however, the defleo 
tion was greater than m adults, and the mandibles 
were of longirostrine typo, m this respect suggesting 
some of the oxtmot forms of proboscidians Vurme 

S post natal development, the jaws shorten, tod 
lally become like those of their parents Dr 
) looks upon the modification as on embiyonio 
repc^tion of tnotphylogeny of the r&ce 

Birds of Hispaniola —In an account of the Birds 
of Haiti and the Dommican Ropubhe*', Alexander 
Wetmore and Bradshftw H Swales disouas the most 
interesting avifauna in the West Indies, for the 
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island of Hispamola, so named by Columbus on its 
discovery, has preserved m its high mountamous 
tracks remnants of an ancient fauna which has else¬ 
where disappeared m the archipelago {17,3* Nat 
Museum BiM 155, 1931), Though the island has 
from time to tune yielded tnany peculiar forms, it is 
only withm recent years that Hie signifioanoe of the 
fauna as a key to the problems of distribution in the 
Antilles has been understood The resident forms 
fall into two principal otouds, one of species found 
on the coastal plam or loot hills of the mtenor, end 
the other a much ^edler body oonfined to the high 
mountams of the interior The former series contains 
members which range at large over the entire meun 
island and may extend even through thitr adjacent 
Greater Antillean islands It has a fsp^^p^fruiiar 
species, elsewhere unknown, like the flat Vireo 

(Lawrencia nana) and the palm chat ( Dtdua donmidue) 
The high mountam senes, moludmg such the cross 
bill {Loxta megaplaga), several thrushes, a warbler, 
and others, are highly peoulieu' in occurrence euid seem 
to represent remnants of an ancient fauna of general 
distribution, which has smee disappeared except on 
the mountain ranges of the island, the most extensive 
area of elevated land m the West Indies 

Kidney Worm of Pigs—I Glumes Ross (Jour 
Council Sci Ind Res Commonwealth Austraha, vol 
4, No 1) records observations on Stephanurus dentatns, 
the kidney worm of pigs, which is found when mature 
in small fibrous capsules opening mto the pelvis of 
the kidney, while larval stages and immature adults 
are found also m the liver, lungs, thoracic cavity and 
sub lumbar muscles This parasite is firmly estab 
lished in the north east coastal r^ion of Austraha 
but IS scarce south of Sydney The eggs of the worm 
pass out with the urine an<i hatch m a mmimum 
period of 16 to 24 hours The microscopic larvae de 
elop m mud, and m about five days, having under 
gone two exjdyses, are able to infest pigs They may 
survive for five months under suitable conditions of 
heat and moisture The larvae may be swallowed by 
the pig or may enter through its skm (this is confirmed 
by Dr Kauzal), and m either cose reach the liver, 
where they grow rapidly while wandermg m the liver 
tissue and causmg great destruction thereof Only 
after five or six montlis’ development do the worms, 
now adult but immature, take up their final position 
m the vicinity of the kidney or ureter, where their 
presence gives nso to the formation of the fibrous 
sacs m which the male and female worms are found 
The author pomts out that m well drained and clean 
Bites or in sanitary yards it is possible to decreewo 
the danger of mfestation and oven to effect complete 
eradication of the worm 

Notes on Ostracods —Mr A G Tjowndes, m hia 
paper ** Some Rare and Little Known British Freeh 
water Ostracods ”, published m the last Report of 
the Marlborough College Natural History Society 
(No 79), records a number of species of ostracods, 
mostly from the Marlborough district, two ofc which 
are new to the Bntish Isles Detailed desoriptiona 
are given, and the paper is illustrated by micro* 
photographs and by Ime drawings In a second paper 
uy the same author, “ On Entomostraca from the 
New Hebrides collected by Dr J R Baker ” (Pro¬ 
ceedings of the Zoologicid Society of London, 1930, 
published Jmiuary 1931), some nkterestisg observa* 
tions are made, especially on the oatraoo^fencoypm 
fnahomsoni Brady, well known from tropical oountriaB* 
The material is from a large lake on th» island of 
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Uoua, two aamplee of dried mud also bemg ooUeoted, 
from one of wmoh, taken in shallow water, a sood 
rulturo of Stenocypr\9 was obtained The male is 
unknown and all the culture speoimens obtained 
were from parthenogenetic femalea A good deal of 
\ anation is found among the mdividuals m a culture, 
especially m the armature of the caudal furca, and 
^' 0 Od flgurea are given showing the differences 

Eradication of Pnckly Pear in South Africa —• 
Al^ough not yet such serious posts as they have 
proved m Australia, various apeoiee of OpunUa, in- 
fhgenoua to America and possibly mtroduced m the 
first place in cultivation, are now spreadmg m South 
Africa C R van der Merwe, m Science Bulletin 
No 93, issued by the Department of South Africa, 
gives some account of the spread of these species m 
the Cape Plrovmce particularly, and discusses possible 
methods of eradication, in the light of the extensive 
Australian ex^nments m this direction at the Dulacca 
Pnckly Pear Experiment Station and of recent South 
Afncan experiments at Uitenhage, which have been 
designed to test Australian methods under South 
Afncan conditions and against the species particularly 
rampant in South Afnca These, which are described, 
ore given as O monacantkat O maxima^ O mega 
canthat and O auranttaca Where dense stands of 
pnckly pear ore encountered, it is concluded that the 
methods of eradication which seem most effective 
require a combmation of sprayrng and injection with 
soluble arsenical compoixnas 

Electricity in Horticulture —Electricity is at present 
little used in horticultiu^, but smee market gardening 
IS usually earned out on intensive lines and m con 
contrated areas, there seem hotter prospects of its 
proving an asset m this industry than m fanning In 
a recent article (Jmr Mm Agrxe , 88, p 132), C A 
Cameron Brown shows that a considerable amount 
of experimental work on this question is being under 
taken, some of which seems suitable for development 
on a large scale Electricity as a source of bottom 
heat appears to be jiartioularly promising Electric 
hot beds are alreeidy employ^ successfully on the 
Contment, and it is not improbable that an extension 
of this system would lead eventually to some replace¬ 
ment of the usual manure hot bea with its obvious 
disadvantages The mvostigations regarding the use 
of j)Owor for cultivation, and electric light for increas 
mg plant growth are less far advanced Various 
cxutivation implements have been designed, notably 
m France, but their cost of production is at present 
too high to merit their use on a commercial scale 
Extenwon of the length of <lay by artificial lightmg 
has be^ definitely shown to improve the growth of 
plants, but more experimonts are required before it 
IS certam that such treatment can be consulered an 
fxjonomio proposition 

New Zealand Glaciation —A report on evidences 
of past glaciation m New Zealand and Australia by 
Dr P Marshall is given m the Report of the twentieth 
meetmg of the Australian cund New Zealand Assooia 
tion for the Advancement of Science (Brisbane, 1931) 
The work wew the result of a research committee 
appomted at the previous meeting There is held to 
be no evidence of Silunan or of any other glaciation 
previous to the con^derable extension of the present 
glaciers m late Pleistocene to recent tunes Even 
that extension would appear to be of much smaller 
extent than was previously supposed Loi^e oc 
cumulations of gravels m several areas in Central 
Otago ore now ascribed to fiuviatile origin previous 
to the developnient of glaciation Id iihe North 
Idand there seems to have been no glacial develop 
menton tiie high volcanoes or on the oentfal mountains 
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from Cape Kvmaway to Cook Strait The report also 
summarises the evidence for glaciation m Cmtaoeous 
times m New South Wales and m Permo-Carbomferous 
tunes m Western Austraha and Victoria 

The Structure of Incandescent Carbon —In a recent 
Sctentiflc Paper (No 299) from the Tokyo Institute 
of Physical and Chenuoal Research, M Hirata has 
given an account of an X ray study of carbon ITie 
^ecimens were mounted as jxilee of cui arc, and the 
X-ray diffraction patterns produced by them photo¬ 
graphed both with no current passing and with the 
carbons kept mcandescent by having the arc burning 
The mam obioct was to find if the surfeu^ of either 
f>ole became liquid at the high temjieraturee reached 
(4000° ), but although part of the pattern due to 

the position pole could bo accounted ror m this way, 
the results were inconclusive From the change m 
spacing of the diffraction rings between room tem 
perature and incandescence, it has been shown that 
the expansion of the graphite occurs almost completely 
in a direction perjiendicular to the most closely 
packml plane, the average value of the expansion 
coefficient being 4 10 per degree, which is much 
larger than the expansion coefllcient at lower tem 
peratiires 

The Electrical Failure of Cryttali —It is known that 
if potential surges of short duration are applied to 
ciystttls discharge tracks appear in the solid which are 
not unliko Lichtenberg figures m form, and follow 
definite crystal axes The extension of these observa¬ 
tions to the practical case of failure of crystals under 
prolonged electric stress is described by J Lasr m the 
Zeitschrift jut Pkysik for May 12 Asymmetrical 
fields were applied between yiomt and plane electrodes 
in rock salt, fluorspar, gypsum, and calospar When 
the temperature was not too high the channel formed 
by the spark followed directions defined by the crystal 
axes, being usually built up of a number of straight 
sections, and not following the shortest line from point 
to plane , when a track forkfxi, each brain h made its 
own channel on similar hnes The effect of the spark 
appeared to consist in a plastic deformation of its 
immediate neighbourhood, followtxi later by local 
shattering and fusion At higher temperature the 
directing effect of the crystal axes disappeared and 
the sjiark jiosstxl in the region of greatest field strength 
It ifl remarkable that the average hold neede<l for the 
disruptive dnscharg© is much smaller than has been 
calculated theoretically by Kogowski 

Rare Earth Metal Amalgams —Of the sixteen rare 
earth metals, only six have been obtained m the free 
state (Y, Co, L#a, Nd, ISm, Eu), and only two (Ce, La) 
m a high state of purity Audnoth, Jukkola, and 
Momts, working m collaboration with Prof Hopkms, 
of Illinois, describe some interostuig experiments m 
the May niunber of the Journal of tlie American 
Chemical Society which show that it is possible 
to prepare rare earth amalgams clectrolytically not 
only from aciueous but also from absolute alcoholic 
Bolutions Tiio paper deals with the amalgams of 
lanthanum and neodymium , work on otlier amal¬ 
gams, anil the separation of the metals from them, 
18 contemplated The amalgams are extremely re¬ 
active and undergo ready decomposition By heating 
the neodyimum amalgam m vacuo much of the met- 
cury was removed, but some remamed even at the 
temperature at which pyrex glass begins to melt 
The product thus obtained was a black powder which 
readuy takes fire in air By heating this powder in a 
tungsten boat ui a high vacuum furnace the remammg 
mercury was elunmated, and the neodymium metal 
could even be volatilised with the deposition of an 
extremely reeuitive film of the element 
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Canadian Coal 


By a Canadian 

AMONG the most abundant of Canada’s natural 
resources, coal is near tlie head of the hst A 
comparatively recent estimate placed the coal reserves 
of the Dominion at more than 1,234,000,000,000 metric 
tons, or about 16 per cent of the world’s coal reserves 
The pnne ipal coalfields of Canaria are m Nova Scotia, 
Alberta, and British Columbia, while the chief centres 
of industry anrl population are in Ontario and Quebec 
2000 miles to the oast and 1000 miles to the west 
The great coalfields of the eastern United States ho 
only 300 500 miles to the south of the southern 
boundaries of Ontario and Quebec, and from those 
fields these two provinces import ipost of their coal, 
because it is more economical to do so h or the pewt 
thirty \eai8 Canada has imixirtod fiorn 60 to 60 per 
cent of its total coal retjuiremonts from the United 
States 

Kvor since Confederation in 1867, it has been the 
aim of eveiy government to make it jiossiblo for 
Canadian mines to obtain a larger proportion of the 
total coal busineHS Until recently, efforts m this 
direction have been confined to the imjxisition of 
protective tariffs, but lately this has been supplemented 
ny more dirwt forms of assistance, muh as by the 
Dominion Government paying a share of tiie freight 
rates on coal flora western and oastoin mines in 
Canmia to points m Ontario, Quebec, and Manitoba , 
also by extending some monetary aid under the 
Domestic Fuel Act of 1927 to by product coking plant-s 
Nine years ago, an organisation known as the 
Dominion Fuel Boaid came into bemg by government 
regulation It was formed to make a thorough study of 
the underlying causes of recurring coal shortages and 
of the methods by winch they might be countometod 
Since then the Board has been largely msiriunental 
m stimulating the provision of fuels altemative to 
American coal for Ontario and Quebec, and is chiefly 
responsible for the greatly increased importations of 
British anthracite in the lost three years 

Of the Canadian coal production in 1930, amountmg 
to 14,799,000 tons, less than 760.000 tons was ex 
ported, and it does not appear that there is much 
likelihood of the export market being mcreased The 
possibility of exteruhng tho home market by sup 
lantmg American coal with the Canadian product 
os been engaging the attention of the Fuel Board 
To the end of 1930, government assistance m the 
form of subventions and the operation of the Dominion 
Fuel Act have resulted m the pleu^iug of 900,000 tons 
of Canadian coal and coke in markets previously held 
by foreign coed 

The character of tho mining problems presented m 
the coalfields of the man tune Frovmcea indicates that 
the present production of between six and seven million 
tons cannot be mcreased more than pierhaps 60 per 
cent above present figures If this were oocompliahetl, 
the total production of these fields would still fall 
short of supplying the present reqmrements of Canada, 
east of Ottawa and Kingston, by from one to two 
million tons per annum 

At the present time, mantime coals supply approxi 
mately seven million tons out of a total consumption 
of el^en and a half million tons It is evident, 
therefore, that Canada must look to other 

countries for a considerable part of its needs 

In the west, the capacity of existing mmes is far 
m excess of present needs Tottd requirements of the 
western prov^H^es are about ten and a quarter million 

* This artlolo b based apon Information dertvod from various offlolal 
dooumeaU and th» records of the Departoieat of kCines, Ottawa 
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tons About half a million tons are imported from 
the United States, chiefly to Mamtoba British 
Columbia m i^t times had a good export market 
to CaUforma, but this has dimimahed greatly. Total 
exports of Canadian coal from the western fields are 
now only about 400,000 tons 

Tho lock of coal resources in Ontario and Quebec 
has been compensated to a large degree by tlio 
development of the abmidant water powers of thtwo 
provinces There is now approximately six million 
horse power developed In terms of coal, this is the 
equivalent of eighteen million tons, an amount more 
than the total Canadian cool production 

Tho use of fuel oil is mcreasmg rapidly In 1929 
the latent year for whicli complete figures are as yet 
available, the total consumption of fuel oil m the 
Dominion outside the reflnonos was more than 
413,000,000 gallons—an 18 per cent increase ovei 
1928 The consumption of fuel oil m 1930 is expected 
to show a small mcroase The coal equivalent of the 
present consumption is approximately three million 
tons Tho ( oim>etition of fuel oil is bemg particularly 
keenly felt in British Columbia coal mines Cheap 
oils from California and Peru have replaced nearly 
niilhon tons of coal m Bntisli Columbia Tho 
bulk of this oil 18 used by the railways 

In 1930, Canada imported 17,728.991 tons of coal, 
of whicli 13,463,601 were bituminous and 4,266,390 
anthracite Of the total imports of bituminous coal, 
13.217,309 tons were from the United States and 
146,232 tons from Great Britain Of the anthracite 
imported, 2,965,264 tons were from the United States, 
996.127 from Great Britain, 292,629 fmm Russia, and 
11,480 from Germany 

Last year, Canada consumed 31,870 tons of coal 
and 3,386,000 tons of coke—a doorcase of 3,000,000 
tons from tho average consumption of the previous 
two years Central Ontano consiuned approximately 
thirteen million tons, Quebec five millions, Alberta 
four and a half millions, and Nova Scotia three and 
three quarter imllionH 

Of the total Canewlian coal production last year, the 
mines m Nova Scotia accounted for 6,247,761 tons, 
New Brunswick, 208,406, Saskatchewan, 671,632, 
Alberta, 6,682,487 , and British Columbia, 2,089,052 , 
a total of 14,799,337 tons valued at £10,600,000 The 
coal imnmg industry m Canada represent^ at the 
end of 1929 a capital mvestment of £28,400,000 
There were at that time 29,739 employ^ in tho in¬ 
dustry, whose salaries and wages bill totalled for the 
year £8,476,000, or about £286 per employ^ 

As a step towards the more economical utilisation 
of domestic fuel supplies, pamphlets have been 
published dealing with the advantages to be gamed 
through proper insulation of houses and feictones, and 
the maintenance of adequate humidity m them The 
question of proper humidity in houses subject to a 
Canadian winter climate is one which closely affects 
stemdards of health as well as fuel eoonoiw, and 
investigations on these subjects are being oon^ued 

Canadians are fully aware of the advantages to be 
gained through the development of a national fuel 
policy, which will assure to them the fullest possible 
use of their own fuel resources consistent with reason¬ 
able economy m the distribution of them Where 
factors of transportation prohibit? ihe r^lisation of 
this aim, effort is concentrated m findmg a source of 
supply withm the British Empire That these gima 
have met with a measure of success is evidenced by 
the moreasing imports from Great Bntam 
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Annual Assembly at Rothamsted Experimental Station, 


rpJlE anniial assemblv of eubscnbers to the Kotham> 

Bled Experimental Station took place on June 18, 
when demonstrationii) of the field ex^nments and of 
tlio work going on m the vanous laboratones were 
^ven As the tune available for the inspection of the 
fields was short, only a limited number of the trials 
were inspected , these included the classical expen 
imnts on the Park Grass begun m 1866, and the one 
on the feunom Broadbalk wheat Held started m 1843 
The first was designed to show the effect of different 
fertiliser treatments on the yield and character of the 
herbage, and to-day it forma a very sinking illustra 
tion of the way m which the farmer can affect the 
nature of his pasture by varying the plant nutnent-s 
Hupphed Tlie second experiment waa originally m 
ttuded to show the effect of nitrogen, potash, and 
})ho8phorua on the growth of the wheat plant, the 
at tjon of these three substances is now well known, 
but the experiment ih still yielding valuable informa 
turn for example, a few years ago a study of the 
yields fiom the various ]>lot8, with the weather 
records, enabled the statistical department of the 
station to deduce valuable correlations between rain¬ 
fall at different seasons of the j^ear and the yield 
More recently, by studying the average yield of the 
plots, the physics department has been le<l to the study 
of certain soil characteimtics 

The average yield of the plot receiving a full annual 
dressing of artificial manure has been very close to 
that of the plot receiving farmyanl manure , but the 
economic value of the two crops has not been equal, 
siiKe the dimged plot has yieUbd relatively more in 
unfavourable seasons, when pne os weie lugher It is a 
matter of groat importance to discover why the yields 
on the dunged plot have been less at the mercy of the 
vagaries of our climate The increased microbiological 
activity induced by the addition of oiganic matter is 
undoubtedly the primary reason, and it influences 
the yield partly by the production of soluble chemical 
nutrients and partly through the formation of humus, 
which gives a more ojien structure to the sod and, 
incidentally, gives it the black colour characteristic of 
a * rich ’ soil Tli© problem of ascertaining pint how 
the presence of humic matter affects yioMs is bound 
up with the wider c^uestion of how the nature of the 
soil and the cultivation treatment it receives influences 
the growth of the crop and its re^ionse to manuring 
Work, therefore, on the stability of soil crumbs fomierl 
m the field under different systems of cultivation, an<l 
by sheep treading, is being followed up in the labors 
torv, where an attempt is being mode to discover the 
nature of the foi*ces which bind soil particles together 
The prosecution of this inquiry has involved excur 
siona into pure science, particularly colloid physica and 
sical chemistry 

heae problems are part of the general one of land 
utilisation In many soil surveys only qualitative 
tests have been applied, owing to the laige amount of 
time and money needed in using the existing labora 
tory methods Several new ways of determining the 
physical properties of a soil have been worked out 
at Rothamsted These are quantitative and, at the 
same tune, very rapid In their development the 
needs of those responsible for irrigation projects m 
salty areas have be^ particularly kept in view 
In addition, however, to the old classical expen 
mente, more modem ones, designed to meet the needs 
of modem agricultural ccinditions, have been devised 
As an example, the six course rotation m Long Hoos 
rteld and the forage crop in Little Hoos ma^ be cited 
mam object of the six-course rotation is to 
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obtain data by means of which the infiu^ce of 
climatic conditions in different seasons on the response 
of crop yield to artificial fertilisers may be studied 
Tlie rotation is barley, clover, hay, wheat, potatoes, 
a forage mixtuie (rye, beans, and vetches) and sugar 
beet, and each crop is grown every year Sulphate of 
ammonia, suporphosphate, and muriate of jiotash are 
used, and there is a rang© of five mtensitios of manur 
ing foi each fertiliser 

The nature of the problems to be investigated in 
these expenments no< eftsitates continuance over a long 
period of years, but the immediate results will be of 
interest A feature of the exj^eurnont is that the 
number of years requircfl for a cycle of crops differs 
from the number roquire<l for a oyck of manunal 
treatments, ho that the ilefect from which older rota¬ 
tion expeninentH sufforwl, that the same croj) con 
fltantly recurred with the same mammal treatment on 
the some plot throughout the period of evperiinont, is 
avoided It ih thus possible to eliminate the effects of 
permanent differences in fertility between the plots 

Til© laige experiment of 144 plots, airangoiJ os a 
Latin square, m Little Hoos held is designed to in¬ 
vestigate the effect of different fertihsi^rs on the yield 
and chemical composition of foiage crops consisting 
of mixtures of cereals and legumes The manuring of 
sinh crops presents difficulties which are not encoun¬ 
tered when a single croyi is giown, since the ability of 
one constituent to corny k te with the others in the 
mixture may be altered by manuring, and tho com 
position and nutritive value of tho jiroclut o so changed 
The mam pioblem is to discover by what syst'em of 
treatment with artihcial fertilisers the jield of protem 
per acre may be increased Four diffcieut mixtures 
are usetl, consisting of winter oats, vetches, beans , 
wheat, veCohes, beans, winter oats, peas, beans , an<l 
wheat, poos, beans The twelve fertihsei tieatments 
intludc suljihato of ammonia, nitrate of sorla, potas- 
Biuni chloride, and suyK^qihosphato, separately and in 
combination 

t’hemical investigations are being earned out on 
these crops, which should yield interesting luforma 
tion In 1930 ammonium sulphate increased the 
amount of cezoal straw and depressed that of legumin 
OU8 plants in mixed hirage crops to such an extent that 
the large uicioaae in total yield was not accompanied 
by any increase in the yield of protom per acre Cal¬ 
cium cyanamide generally gives similar results to 
ammonium sulpliatc, but under less favourable sod 
conditions it interferes with the normal aitriflcation 
procesR 

In the afternoon tho laboratories were majiected In 
the bacteriology dejiaitment, the investigations made 
on the nitrogen fixing bactana forming nodules on 
lucerne were explained In the past this work has led 
to a large mcroaso m the area of ground on which 
lucerne can be grown, and special attention is being 
paid to the reaction of the organism to tho host plant 
This IS usually one of mutual benefit, the plant 
supplying the bacteria with carbohydrates, and re¬ 
ceiving in return a supply of nitrogen compounds If 
the supply of carbohydrates to the nodule is checked, 
as by growing the plant in tho dark, the bacteria be¬ 
come actively parasitic and destroy the colls of the 
host 

The entry of the bacteria into the root is in some way 
assisted by root secretions of the host plant, althougn 
the manner in which these act is still uncertain 

In the chemistry department, the barley crop is 
studied m great detail, because its value vanes more 
stnkmgly than that of any other farm crop with the 
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conditions of growth The omounta of the pnncipal 
iiitrogenouB constituents are closely related to the 
nitrofjen contents for a given variety of barley^ irre¬ 
spective of the soil, season, and manuring FuHher, 
many of the properties recognised M important in 
brewing may be deduced from simple analyses on the 
onginaJ barley, and it should therefore soon become 
possible to place the valuation of barleys on a more 
rigid and objective basis In the course of the work, 
a successful laboratory technique for small-acale brew 
mgs has been develojied 

interesting exhibits were shown by the department 
of mycology, illustrating racial differentiation and be¬ 
haviour m fungal species, ‘ immune * potato varieties 
infected with wart disease, and the relation of fimgal 
and host nutrition to potato diseases There were also 
demonstrations of the structure and life history of 
Bacterium malvaccarum and cotton plants growing m 
chambers under controlled environmental conditions 
In tile Empire Marketing Board virus glass houses, 
plants wei'e exhibited showing different typos of virus 
diseases , an<l tlie physiological, cytological, and ento 
raological aspects of virus research were shown 

In the entomology department, the exhibits illus¬ 
trated the means of control of CecidomycidsB (gall 
midges) affecting osier willows, clover, wheat, and other 
plants , and experiments dealing with the chomo 
trophic responses of these insects and the extent to 
which they govern the selection of the host plants 
The field trials and laboratory observations designed 
to dotorrame the amount of natural dos|jruction exer- 
cisfHl by parasit/es upon the frit fly and other agn 
cultural pests were also demonstiat^ 

The demonstrations gave the visitors some idea 
of the 8C0}>e of the work carried on at Rothomsted, 
although the time at their diR[)osal precluded an 
exhaustive tour of the fields and the laboratories 


University and Educational Intelligence 

Belfast The Senate has appointed Dr T 
Thomson Flynn to the chair of zoology from Oct 1. 
1931 Dr Flynn is at present Ralston professor of 
biology m the University of Tasmania 


Cambridok — The Vice Chancellor gives notice that 
the Quick professorship of biology will become vacant 
on Nov 1 by the retirement of Dr Nuttall A meeting 
of the electors will be held on July 17 The regulations 
provide inter aha that it shall be the duty of the Pro 
feasor to devote himself to the study of the biology 
of the cell and generally to promote that branch of 
science by lesenrch and by the supenntendenee of a 
laboratory and otherwise Candidates are requested 
to send m their applications to the Vice Chancellor on 
or before July 10 

The Council of the Senate has init forward recom 
mendations for the three John Humphrey Plummer 
}>rofc>s8or8hi|i«^ The chairs are those of mathematical 
physics, inorganic chemistry, and colloid science 

In the case of the chair of mathematical physics, it 
18 recommended that it shall be the duty of the pro 
fessor to promote the study of theoretical physios in 
connexion with the Department of Physios and the 
Faculty of Mathematics, with special responsibilities 
towards research students m the Department of 
Physios At the first election, preference shtdl be 
givtfi to candidates whose work is connected with 
atomic physics ^Hefore ||^h election to the professor¬ 
ship after the first, th^^eneral Board shall consult 
the Council of the School of the Physical Sciences as 
to the needs of teaching ithd research m theoretical 
physios, parj^icularfy m connexion with the Department 
of Physics, ^d, if the Board think fit, it shall be speci 
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fied in the notice to candidates that preferenoti Vrill 
be given to those whose work is oozmeoted with some 
particular branch or branches of theoretical physios 

Mr W H Mills, Jesus College, hae been elected 
Teader in stereo chemistry 

Glasgow —The honorary degree of LL D^r was 
conferred on Sir F G Hopki^, president of the 
Royal Society, and on Prof^ C U AnSna Sappers, 
professor at the Central Institute for Brain iftsearob, 
Amsterdam, at the graduation ceremony held on 
June 17 At the same graduation, the degree of D So 
was conferred on Dr G W Tyrrell for a thesis entitled 
“ The Geology of Arran " 

London —Prof W W Jameson, professor of 
public health m the London School of Hygiene and 
Tropical Medicine, has been appointed dean of the 
School, m succession to the late director, Sir Andrew 
Balfour 

The followmg appomtments to UnivejErfty Chairs 
have been mode by the Senate Philosophy (King's 
College), Dr H F Hallett, since 1919 lecturer m 

E hilosophy m the Umversity of Leeds, Medical 
ridustnaf Psychology (London School of Hygiene 
and Tropical Mediome), Dr Millais Culpin 

The title of Reader has been conferred upon Mr 
Sydney Barratt, physical chemistry, University 
College , Dr L F Bat^, physios. University College , 
and Dr E A Spaul, zoology, Birkbeck College 

University postgraduate travelling studentships 
of the value of £276 for one year have been awarded 
to John Stuart Anderson and Elrio Gwynne Jones 
Mr Anderson proposes to continue research m the 
chemistry of the metal carbonyl compoimds and 
related substances at Heidelberg Mr Jones pro¬ 
poses to carry on spectroscopic research at the 
astrophysioal observatory at Potsdam 

Oxford —A}mlioatioiis are invited from members 
of Magdalen College for the Edward Chapman 
research prize value £20, for a published piece of 
ongmal research m physics or chemistry, mcludmg 
the sciences of astronomy, meteorology, rainemlogy 
and geology, zoology and botany, treated from 
the morphological, paleeontological, physiological, or 
pathological pomt of view Further particulars are 
obtainable from Prof H L Bowman, Magdalen 
College Comi^etmg essays must be receiv^ by, 
at latest, Oct 10 


The Foreign Work Committee of Leplay House 
announces that durmg the coming August vacation 
there will be a visit to Poland, including a fortnight 
in the Carpathians and a few days in Poznan, Cracow, 
and Warsaw, for historical, geographical, and socio¬ 
logical studies The studies will be under the direction 
of Ml RE Dickenson A meeting wiU also be held m 
the Cantel, with Rooamadour and Le Lioran as the 
centres, under the direction of Mr D L Lmton A 
students’ camp will be held in Yugoslavia Full par¬ 
ticulars may be obtained from Miss Mamret Tatton, 
Leplay House, 66 Belgrave Road, Westminster, 


Thk tenth Unity History School will be hold this 
year m Stockholm, under the direction of Mf F S 
Marvm The general subject will be “ The World at 
Peace A Survey of Post-War Developments ” 
Both English and Swedish lecturers will oe tcdcing 
port, among them bemg Prof Herbert Dingle, tS 
the Impenal College of Science^ who will trao<^ recent 
progress m the physiced sciences; Mr* Hartley 
Withers, who will deal wi^ finahei^ aiad eoonomio 
problems, Mr Unden, rector of Uppsala aAd es- 
Muuster of Foreum Affairs, on intMmtional law^# 
and Archbishop Sdderblom, to whom the Nobw 
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Peace Pn*e wm recently awarded The date of 
d^partkire from London is Au^ 5 Pull particulars 
can be obtained from the Hon Secretary, Mrs limes, 
29 High OaJcs Boad, Welwyn Oarden dity 


Birthdays and Research Centres 

June 39, i868 —Dr G E HAiiB, ForMeraRS, 
honorary director of the Mount Wilson Observa 
tory, Pasadena, California 

The Bpeotrohelioftoope, spectrohehograph, and spec 
trograph of rny solar laboratory ore being usea m 
aevertu combmations for visual and photographic 
observations of the atmosphere and magnetic fields 
of the sun A standard form of apectrohehoscope 
will soon be in operation at twenty live or more 
observ atones distributed aroimd the earth A plan 
of 0O‘Operative research will deal primarily with the 
question whether aurorae, magnetic storms, and other 
geophysical phenomena are caused by solar eruptions, 
as certam observations and theones suggest 

The Astrophysical Observatory and Laboratory of 
the Cahfomia Inatitute, oonduotm m close co opera 
tion with the Mount Wilson Observatory, are m pro 
cesa of development Expenments m raanufacturmg 
large mirror discs for the 200 inch telescope are under 
way, with good prospects of ultimate success New 
auxiliary instruments, moludmg correcting lenses, 
spectrograph objectives, and radiometers, when tested 
with the 60 men Mid 100-mch reflectors on Mount 
Wilson, have greatly increased the efficiency and range 
of these telescopes 

June 39, 188$ —Prof W C McCttllaoh Lewis, 
F R 8 , professor of physical chemistry m the 
University of Liverpool 

The work which has been carried out for some 
years now m this laboratory belongs, m the mam, to 
the field of bio colloid chemistry, a branch of chemistry 
which IS receivmg considerable attention m various 
research centres So far as our own programme is 
concerned, it may be said to include four lines of 
investigation (1) The kinetics and energetics of 
coa^ation or aggregation of typiced colloid and other 
finely dispersed systems , (2) the physico-chemical 
aspects of denaturation of proteins , (3) the capillary 
behaviour of finely disper^ systems of biochemical 
importance, for example, the lipoids and proteins, 
(4) the kmetios and energetics of enzyme processes 
In addition to the bio-colloid work, research in photo 
chemistry and electro chemistry is likewise bemg 
earned out by members of the staff 

July a, 186 a—Sir William Braoo, OM, KBE, 
F S , director of the Royal Institution of 
Great Bntam 

The determination of the crystal structure of 
organic substances is the chief obiect of research of 
my colleagues and myself m the Davy Faraday 
Laboratory Oiu' particular object for the moment 
is the unprovement of the wparatus and of the m- 
terpretatmn of the results It seCTas that advance m 
the future will depend on observations of the relative 
intonsitiee of the pencils of X rays diffracted by a 
crystal. The crystals to be exommed are generally 
very small, weigning only a fraction of a milligiam 
We have therefore been constructing powerful X-ray 
tubM which should give results plainly, accurately, 
and quickly • 

At the same time various mtereetmg crystals are 
undwr examination, and, m particular, wie.Iong cham 
compounds* The new X-ray tubes make it easy to 
observe pertain remarkable effects as the substances 
are heid«d until they melt 
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Societies and Academies. 

London- 

Royal Meteorological Society, June 17 — S Chap¬ 
man A theory of upper atmostrfierio ozone The 
paper consists of a discussion of the daily and annual 
variations of the ozone content of the atmosphere 
m any latitude up to about 60® The ozone is treated 
as if it were uniformly spread through a layer of air 
10 km thick, having the same density as the air at 
the level of maximum ozone density Convection 
and diffusion of ozone are neglected The thermal 
decomposition of ozone (20, =30,) is discussed, and 
estimated to be negligible, except possibly m connexion 
with on eleven year (sunspot) variation of ozone —■ 
C K M Douglas On the relation between tempera¬ 
ture and pressure in the troposphere It is shown 
that the high correlation coefficients between pressure 
and temperature high up in the troposphere are closely 
related to the constancy of the lapse rate of tempera¬ 
ture The correlations between the mean temperature 
of the column up to 9 km and the temperatures at 
3 and 6 kra are very high Some factors tendmg to 
produce a constant lapse rate are di«cusse<l Groups 
of extreme cases show that when the barometer at 
sea level is very low or very high the troposphere 
contributes about half the deviation from the mean 
Both cyclones and anticyclones can be grouped into 
systems largely confined to tfie troposphere, and 
systems extending to the stratosphere The argu¬ 
ment m favour of an advectional theory is developed 

Paris 

Academy of Sciences, May 4 — A Cotton The 
optical projierties of a liquid placed in a magnetic 
field and traversed by a beam polarised m any direc¬ 
tion Remarks ooncenimg the work of G Dupouy 
and M Scherer , with special reference to the in¬ 
stallation — Charles KicoHe Dtftemper in can 

bo experimentally transmitted to man without 
apparent symptoms Although man can act os a 
carrier of the distemper virus, no reewtion of tempera¬ 
ture or otherwise could be detected —A Fracnkel 
An essential alternation of the axiom of choice — 
W Tartakowsky The totality of numbers represent¬ 
able by a general quadratic or cubic indefimte form 
—Mandelbrojt Functions, holomorjih and limited in 
a semi plane —Henri Cartan A remarkable class of 
domams — M Pichot and P Dupin The distribution 
of the velocities of colloidal solutions presenting 
anomahes of viscosity The flow of water and of a 
0 7 per cent gelatme solution between parallel planes 
has Doen stumed by the Camichel chronophotographio 
method, and curves are given showing the velocity as 
a function of the distance from the walls for each of 
these hquids These curves prove the existence of a 
central portion flowmg en bloc in the case of the 
gelatine solution — Henri Mineur Bemarks on the 
meohamos of variable masses —E Huguenard A 
method of meohamcal inscription applicable to the 
recording and reproduction of sounds — M Pautheniar 
and Mme M Moreau Hanot : The ovlmdrioal ionised 
field and the duration ol' the path of the ions — 
V Dolejiek The ultra-soft X-rays A modification 
of Osgood's method was used The moat mtense line 
obtained was a doublet with an approximate wave¬ 
length of 480° A — G Dupouy and M Schdrer The 
combination of the simultaneous optical effects of 
magnetic rotary polarisation and magnetic double 
refraction in a liquid — Jean Becquerel and Louia 
Matout The combined effects of the internal elec¬ 
tric field of a uniaxial crystal and of a magnetic 
field normal to the optic axis Variations of the 
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components of the absorption bands of the ordinary 
spectrum acomxling to the relative onentations of the 
incident vibration» of the binary axes, and of the 
magnetic field Circular polarisation and ma^eto 
electric rotary power—R Gibrat The optics of 
uiuaxial heterogeneous structures —Guichard, Claus- 
mann, Billon, and Lanthony New data relating to 
the independence of the hardness and hydrogen con 
tent of electrolytic metals Reply to ontioisms by 
L Quillet and J Cournot Freeh experimental evi 
-deuce is given m support of the authors* views — 
Augustin Boutaric and Maurice Doladilhe The ad 
«ori)tion of oolounr^ matters by the granules of a 
hydrosol —Georges Fournier and Marcel Guillot The 
aDsoq)tion of the ^ rays by matter —Mme Ir^ne 
Curie The complexity of the a radiation of radio- 
actinium —F Joliot The phenomenon of recoil and 
the conservation of the quantity of motion The 
author has retieated AkiyamaV experiment and hew 
obtained similar phenomena, hut considers unneces 
sary the hypothesis of an emission of a 7 radiation of 
veiy great eneray - L Bert and R Annequin The 
action of phosphorus pentaclilonde upon « chlorally 1 
benzene derivatives The action of phosphorus penta 
chloride upon compounds of the typo R C^Hi 
OHg CH CHCl furmshes a good method for obtam 
mg CjHj CH| CHCl CHClj and its homologues — 
Sdbastien Tabetay On w w' dichloroparaxylene, 
p diothylolbenzene, and p divinylbenzene —Mile M 
Montagne The action of organomagneqium com 
pounds on N diethylacetamide —C Gaudelroy The 
onentatioii of ciystals, and of quartz m particular, 
vnth the aid of corrosion figures —F Hoi week and 
P Lejay Improvements ui a transportable instru¬ 
ment for the rapid measurement of gravity The 
portable typo of instrument described and illustrated 
18 an impiovod form of one described in an earlier 
communication After being earned 2000 kilometres 
m a motor oar, without special precautions, its acou 
racy was unaffected—LadiiUt Gorczyntki Some 
measurements of the diffused solar radiation obtained 
with nolarimetera in the Maritime Alps — Chung- 
Hwsng Chow The development of the oariiophore 
in Copnnvs tormetiUmis —M Bridel and R Lavieille 
The sweet pnnoiple of the leaves of KaA h 6 6 (jStetna 
Rebaudiana) The dry leaves contain 6 per cent of 
the gluooside, stevioside This is very sweet, about 
300 times as sweet as cane sugar It is not hydrolysed 
by emulRin, rhamnodiastase, yeast or by powdered 
Aapergillua ntgtr^ but 6 per cent sulphuno acid acting 
for three hours at 100® C gives a glucose and a 
substance, steviol —F Fouraire A new myxo 
spondium of the genus ChlormnymAm observed m the 
carp —P Ldpine The separation of the antagonistic 
sexual hormones in extracts of the antenor lobe of 
the hypophysis—A. Leulier and B Dreron The 
action of the blood serum on morphine chlorhydrate 
m tlie presence of hydrogen peroxide Oxydimorphine 
has been provetl to be formed under these conditions 
- Ch Dhdrd and M Fontaine The fluorescence 
spectra of the phycoohromoproteids studied m solu 
tion and m a living alga —} Magrou, Mme M 
Magrou, and E Roubaud The stimidatmg action at 
a distance exercised by certam bacterial suspensions, 
through quartz, on the eolosion of the mosqmto of 
yellow fever —Par rod The formation of a- 

arabinotetroxybutyl i-mudazol at a low temperature, 
starting with ghiooM and with levulose m a solution 
of axmnomaoal cui^ hy(||^de —Armand Dehorne 
New observations on the generahsed plasmodium and 
the marozoite oysta of nnnufoaa—Ugo 

Lumbroao and Mllt.^H^Van Sant New strains of 
baotena isolated from north African oases of trachoma 
following Noguchi's teohmque Throe strains of 
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bacteria have been isolated^ At B, and 0* Of j 
type A differ essentially from the B 
Noguchi m the appearance of the colonies, thw 
sistence, their golden yellow pigment, and the abaenoeJ 
of fermenting power towards certam sugars attfKdtecU 
by B grantdoUim Type B, and especially type 
show still greater differences —C Levaditi^ J Bardtu 
A Tchakinan, and A Vaitman GoUium, its theta^ 
peutio properties m syphilis and the experimental 
trypanosomiases Oalltum has a mariced preventive^ 
and curative action in syphihs and certain trypano-'^ 
somiases 

Capb Town 

Royal Society of South Africa, Mar 18 —R A* Dart 
and Nino del Grande The ancient iron smelting 
cavern at Mumbwa —R S Adamson On a new 
species of Aristea —H Zwarenstein and I Schrlre 
The effect of ceuitration upon protein metabolism ' 
Total castration of male rabbits leads to an im^ease in 
weight and to a 25 40 per cent morease in oi^tmme 
excretion 3 months after operation Graftm^ of 
testes caused a return to normal withm a fortnight* 
The creatinine excretion of a female rabbit show^ a 
20 per cent decrease 3 months after removal of the 
Ovanes —M Fortes Perceptual tests of general in¬ 
telligence for mtemational use —Sir Thomas Muir (a) 
Note on equalities oonnectmg two fpifps of squares 
(6) Note on a special alternant of variables — 

J F V Phillips A sketch of the jloral regions of 
Tanganyika Terntory 

Lenin GBAD 

Academy of Sciences {OompUs rendus, No 18, 
1930) — N Zelinsky and M Rakuztn A new simplified 
proc^ure for the manufacture of sulphuric acid from 

E leister of Pans Calcium sulphate can be converted, 
y boiling with ammonium carbonate, unto ammonium 
sulphate and the latter electrolya^ to produce 
sulphuric acid —A Arkhangelskii and B Salmanson 1 
A note on the diagenesis of the manne argillaceous 
deposits The chemical side of the processes con¬ 
nected with the mteraction of particles of soil and 
the sea water is discussed —L Broude and V 
Gulevitch The use of Buchner's press for the studie 
of animal extractive substances The press can bt 
applied BuoceRsfully m qualitative studies on ex¬ 
tractive substances from muscles, but the amoxmt of 
the extract is never complete and the method cannot 
be recommended for quantitative studios —V Nikolaev 
and S Kosmann On the boraoio acid of the Tchokrok 
salt lake Analyses of the lake water —N Achyeier . 
(1) On certam piolynoms of minimum deviaiion^ 
(2) On the extremal proprieties of certain fraotionafl 
functions 

Sydney 


Linnean Society of New South Wales, Mar 25 — 
Germaine A Joplin Petrology of the Hartley 
District, ( 1 ) The plutonic and associated rocks Thai 
Plutonic rocks at Hartley occur as a portiem of a large j 
bathyhth, and in two stocks, each of which is about; 
one mile in diameter Hypabyssal rooks occur in 
the form of dykes and apophyses associated with 
the bathyhth A number of different types, ranmg 
from ultra-acid to ultra-basic, have be^ desctsjbea, 
and mmeralogiool and ohemioal evidraoe pomta to I 
consanguinity among them The complex forms a 
typical oaloio, or sub-alkalme suite, and is comparable 
to one of sundar age at Moruya It is probate thr 
the various types have been developed os a reeujt 
fractional oryswlisation m on intMorustal reserve 
followed by separate mjeotimu of thf fraoti<»^ 
differentiation in sUu The plutonio 
trusive mto Upper Devonian sraimento, an4 
lam by Fermo-Carbomferous Uppw l iS M i e bed 
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I.I.H.R. Bangalore Centre: - 

The centre is entrusted to work on Solanum Viarum 
Periwinkle, Rose geranium and Patchouli crops. The 
centre has als) initiated studies on Jasminium grandl- 
florum exploration and doo istlcation studies. It has 
developed a culture in So 1anum vlarrlum (IIHH 24-11) 
under release for high density planting. 

Extension Work: 

Extension booklet and Phamphlets, on cultivation 
practices on Opium Poppy Palmarosa. Lemagran, Vetiver 
have been brought out . The centres have participated 
in Kisan Melas. Seed and planting material are also 
being distributed to farmers and enterprenure from 
all the centres . The scientists in co-ordination unit 
and at the Project station have given T.V. and Radio 
talks on cultivation and primary processing of these 
crops important out extention articles in popular 
Agriculture Journals during the year. 







